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Abstract ID : 9

THE NA62 RICH DETECTOR

Content :

The CERN NA62 experiment aims to measure the ultra-rare charged kaon decay K+ -> pi+ nu nubar(branching fraction
0(10-10)) with a 10% accuracy. The detector must be able to reject background events from decay channels which
branching fractions are up to 10 order of magnitude higher than the signal and with similar experimental signature. To
suppress the main background from K+ -> mu+ nu decay (BR ~ 63%), NA62 will rely on a gas based RICH detector for
pion/muon separation in a momentum range between 15 and 35 GeV/c with a muon rejection factor better than 5x10-3.
The RICH detector will be used as Level 0(LO) trigger and event time measurement with a resolution better than 100ps to
minimize wrong matching with the mother particle measured by an upstream detector.

To provide such a very demanding task a RICH detector filled with Neon at atmospheric pressure, 18 m long and equipped
with 2000 photomultipliers has been proposed. The details of the RICH project will be described. A RICH prototype of the
same length of the final detector, equipped with 96 PMs has been built and tested on a pion beam at CERN in the 2007 fall.
A second prototype of a full length Neon filled vessel equipped with a spherical mirror and 414 PMs in the focal plane was
built and tested in 2009 at CERN SPS on a positive hadron beam. The results of the two test beams will be presented: the
muon misidentification probability is found to be about 0.7% and the time resolution better than 100 ps in the whole
momentum range. Preliminary results on test beam data and Montecarlo comparison for runs collected with CO2 and
Oxygen polluted Neon will be also presented.
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Abstract ID : 10

Directly Coupled Scintillator Tiles and
Silicon Photomultipliers

Content :

Scintillator tiles directly coupled to photo-sensors (without wavelength shifting fiber) offer greatly simplified construction
for highly granular detectors. The performance of these detectors requires uniform response across the surface of the
scintillator. Flat and shaped scintillator tiles directly coupled to silicon photo-multipliers have been investigated with both
a radioactive source and high energy protons. We present results which indicate that, as expected, flat cells have high
response near the photo-sensors while shaped cells have a much more uniform response, suggesting cells can be tailored to
ensure uniform response. We also present results demonstrating that the response of the cells to a source and to beam
particles are in qualitative agreement. Investigations into fully integrated electronics and directly coupled scintillators and
photo-sensor readout modules are reported.

Primary authors : Prof. BLAZEY, Gerald (Northern Illiniois University)
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Abstract ID : 11

CMD-3 Liquid Xenon Calorimeter’s
signals processing for timing
measurements.

Content :

One of the goals of the CMD 3 experiment (BINP, Russia) is a study of the hadron production in electron-positron
annihilation. An important example of such process is a neutron-antineutron pair production near threshold. A signature
of this process is a large energy deposition in the liquid xenon (LXe) calorimeter due to antineutron annihilation which
typically occurs by 5 ns or later after beams collision. For identification of such events and for providing a trigger by them
it is necessary to determine the time of signal appearance with accuracy of 2-3 ns On-Line. The LXe-calorimeter of the
CMD-3 consists of 14 coaxial cylindrical ionization chambers with anode and cathode readout. The duration of the charge
collection to the anodes is about 4.5 microseconds. Thus, to obtain the required accuracy of the On-Line measurements of
the signal arrival time a special signal processing method has been developed. In this paper the signal processing algorithm
and a selection of the optimal parameters of the measuring channel are described.
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Abstract ID : 12

An ATCA-based High Performance
Compute Node for Trigger and Data
Acquisition in Large Experiment

Content :

This paper describes the design of ATCA-based high performance compute Node for high level trigger and data
acquisition in large physics experiment like PANDA, BESIII and Belle II. For an experiment like PANDA, the trigger and
data acquisition system needs to handle interaction rates of the order of more than 10"7/s and data rates of 200 GB/s and
more. The high level trigger and data processing with high performance is necessary. An ATCA compliant FPGA-based
Compute Nodes system is designed for this purpose. Each CN features 5 Xilinx Virtex-4 FX60 FPGA chips and up to 10GB
DDR2 memory. A total bandwidth of 52Gbps optical links (8ch x 6.5Gbps/ch) and 39Gbps electrical backplane links (13ch x
3Gbps/ch) are provided to receive data from front-end electronics and data transmission among different channels. The
high data processing performance are accomplished by the fabric resources provided by 5 FPGA chips. 5 Gigabit Ethernet
links are used to transmit processing results to mass storage. The finished version has been proved successful and is being
used in trigger and DAQ development for PANDA system, and also under investigation for use in PXD in Belle II. The
ATCA-based Trigger and Data Acquisition System is scalable and suitable for various applications for next-generation
nuclear and particle experimental physics.
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Abstract ID : 13

Online monitor framework for network
distributed data acquisition systems

Content :

Data acquisition (DAQ) systems in recent HEP experiments consist of

sub systems distributed in the local area networks (LANS). Therefore it is required to handle with the monitoring
information which is also distributed in the LANs. We developed a new software framework for online monitoring, which
collects distributed information and achieves easy access to the information far from DAQ systems via internet. The
framework consists of three parts, DAQ-subsystems, “Monitor server” and “Monitor viewer”. Each DAQ-subsystem
converts the monitored information to histograms and handles with them as an object named “Histogram package”, a
collection of histograms. Monitor server collects and transfers the histogram packages to the viewers. Monitor Viewers
creates graphical plots on their GUI windows. We also developed two types of viewers. One is a java application, which
can achieve real time monitoring by connecting with Monitor server directly. The other is a web application works on web
browsers with Ajax and HTML5 technologies. GUIs of each viewer are generated automatically by XML based
configuration files and therefore DAQ developers can create viewer plots with modifying the viewers. We will present the
detail structure of the online monitor framework with some application examples of the Double Chooz reactor neutrino
experiment.
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Abstract ID : 14

High Voltage system for the Double Chooz
experiment

Content :

Double Chooz experiment is a reactor neutrino experiment to measure the undetected mixing angle theta_13 , which is
one of the most demanded parameters in neutrino physics. We will place two identical detectors to accomplish the
systematic-free measurement of the neutrino disappearance.

Each detector has 468 PMTs which will detect scintillation light

generated by neutrino or background events. And nominal High voltage values are defined so that every PMT have 107
gain. High voltage system is very important in the experiment, since the PMT gain should be affected by the high voltage
directly. In Double Chooz, we adopted the HV crate SY1527LC and the module A1535P produced by CAEN, and developed
the online system for both control and monitoring. Moreover, we have calibrated the each module using a special
calibration module developed by CAEN. The offline data quality monitoring system is also developed for physics analyses.
In this presentation, the high voltage system for the Double Chooz experiment and the performance will be presented.
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Abstract ID : 15

CCDs for particle physics experiments

Content :

The R & D effort currently going on at Fermilab to investigate new applications of thick CCD detectors in particle physics
is described. These application include : low threshold dark matter experiments, neutrino-nucleus coherent scattering,
neutron imager and particle tracking.
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Co-authors :
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Abstract ID : 16

A prototype of high-level trigger system for

the PANDA EMC detector based on an
FPGA-based compute node

Content :

The PANDA experiment at FAIR has a rich physics program. The EMC detector provides almost 4¥ coverage, good
granularity and good energy resolution which are significant for charged and uncharged particles detection. Its trigger and
data acquisition (TDAQ) system features a novel self-trigger data pushed architecture. Data from EMC readout electronics
are processed in its high-level trigger system to reconstruct electromagnetic showers. The extracted features are combined
with information from other detectors in order to discriminate photons from electrons and hadrons.

An adaptive EMC TDAQ scheme is proposed employing an FPGA based Compute Node (CN) developed at IHEP Beijing
in collaboration with Giessen University. The CN provides flexible connections with high bandwidth between processing
modules, up to 10GByte DDR2 memory per board for data buffering and five high-end FPGAs for sophisticated algorithm
applications. Embedded system design methodology is employed to reduce large system design complexity. An open
source Linux system is ported to the platform for TCP/IP package processing and slow control tasks handling. A fast
electromagnetic showers online reconstruction algorithm is finished with consideration of FPGA-based processing
architecture. High performance data switching capability for multiple modules on the chip is fulfilled based on a
Multi-port memory controller (MPMC). A PLB master device provides high bandwidth for optical link data receiving and
consequently buffering in DDR2 memory. EMC trigger algorithms are encapsulated as an EDK IP core with a LocalLink
interface which is compatible with the MPMC and the embedded DMA engine in MPMC port offloads the data
transmission tasks from CPU. Relative issues on custom device driver design are also covered. System verification and
performance evaluation methods for the algorithms are presented in last part.
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Study of gamma absorption properties of
some water soluble Becosule capsule by
varying concentration at 511 KeV.

Content :

Mass and linear attenuation coefficients are two quantities used in the study of gamma rays. Their methods of
measurement have been developed by many people for solid and aqueous solutions. But the method developed for
aqueous solutions is not complete so we have tried to develop an equation for direct measurement of linear attenuation
coefficient of becosule capsule in aqueous solutions. This method is useful in measuring the absorption coefficient of
capsules (Vitamins) without obtaining them in pallet form. Also it verifies the composition specified by the manufacturer,
which defines originality of capsule.
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Abstract ID : 19

CoGeNT-4: Prospects for an expanded
search for light-mass WIMPS

Content :

The CoGeNT experiment located at the Soudan Underground Laboratory has reported an excess of events below an
electron scattering equivalent of 1 keV. This result may be interpreted alternatively as either an unidentified background
contribution or a signature of light-mass (5-10 GeV/c"2) weakly interacting massive particle (WIMP) dark matter. The
initial CoGeNT results were produced using a single 440 gram high-purity germanium radiation detector operated at
liquid nitrogen temperature. To further test these unexpected results, an expanded CoGeNT-4 experimental design is
under development. The shield design concept is presented and the science impact of a four-detector experiment is
explored. Of particular interest is the sensitivity to a hypothesis for light-mass WIMP dark matter particles in the 5-10
GeV/c"2 mass range that could potentially explain the initial CoGeNT results as well as the results of the DAMA/LIBRA
experiment.
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Abstract ID : 20

ATLAS TDAQ system: current status and
performance

Content :

In 2010 the ATLAS Trigger and Data Acquisition (TDAQ) system has been operated with an overall efficiency of 96%,
while meeting evolving and demanding conditions. By the end of the proton run, the LHC instantaneous peak luminosity
had increased by 5 orders of magnitudes. Correspondingly the ATLAS first-level trigger rate grew by a factor 100,
reaching 40 kHz, roughly half of the design rate. Concurrently, the event building and data saving rates reached and
exceeded the design performance. Moreover, the installation of additional computing power yielded a system whose
characteristics are now comparable with the final ones.

In this paper we will report on achievements and issues encountered during 2010. On this basis, we will follow discussing
the preparations for the 2011 data-taking period, in particular with respect to the expected increase in LHC luminosity and
the predicted reaching of the design first-level trigger rate.
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Abstract ID : 21

The ATLAS Trigger System in 2010 LHC
proton-proton collisions

Content :

The ATLAS trigger system has collected proton-proton collisions over 5 orders of magnitude in instantaneous luminosity
during the 2010 LHC running. The trigger system is designed to reduce the event rate from 40MHz to 200Hz using a
hardware-based Level 1 Trigger (L1) and a software-based High Level Trigger (HLT). The trigger selection is based on
identifying object candidates, such as, electrons, photons, muons, tau leptons, and jets as well as global event features,
such as missing transverse energy. This talk will present the commissioning, operations, and performance of the ATLAS
trigger system with a focus on the performance of the system with respect to data collected for physics analysis. We
describe how the trigger system has evolved with increasing LHC luminosity and give a brief overview of plans for
forthcoming LHC running.
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Abstract ID : 22

ATLAS Jet, B-Jet, Minimum Bias, and
Missing Transverse Energy Triggers in
2010 LHC proton-proton collisions

Content :

The ATLAS trigger system has collected proton-proton collisions over 5 orders of magnitude in instantaneous luminosity
during the 2010 LHC running. The trigger system is designed to reduce the event rate from 40MHz to 200Hz using a
hardware-based Level 1 Trigger (L1) and a software-based High Level Trigger (HLT). The trigger selection is based on
identifying bunch crossings with object candidate,s such as, electrons, photons, muons, tau leptons, and jets; as well as
global event features, such as, missing transverse energy (MET) and inclusive production of charged particle (minbias).
This talk will present the commissioning, operations, and performance of the jet, b-jet, minbias, and MET trigger systems.
We describe how the instrumentation of these triggers has evolved with increasing LHC luminosity and give a brief
overview of plans for forthcoming LHC running.
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Abstract ID : 23

20 cm sealed tube photon counting
detectors with novel microchannel plates
for imaging and timing applications

Content :

As part of a collaborative program between university of California, Berkeley, the Argonne National Laboratory,
University of Chicago, and several commercial companies, we are developing a 20 cm square sealed tube microchannel
plate detector scheme with a proximity focused bialkali photocathode. Sealed tube microchannel plate devices have good
imaging and timing characteristics, but large areas have been unavailable up till now. We have made considerable
progress in fabricating large size microchannel plates. A key feature is the novel implementation of low cost microchannel
plates using borosilicate hollow core tubes. The resistive and photo-emissive surfaces are then applied by atomic layer
deposition, eliminating the wet etch and thermal reduction processes for normal glass microchannel plates. Initial results
with 33 mm format microchannel plates for gain, pulse width, imaging performance and lifetime are very encouraging.
Large 20 cm square microchannel plate prototypes with 20 pm and 40pm pores have been made and are currently being
tested. Fabrication for the 20 cm sealed tube assembly is well advanced and includes a borosilicate entrance window, a
proximity focused bialkali photocathode, a pair of microchannel plates and a strip-line readout anode. Our design employs
a brazed ceramic walled enclosure and a transfer tube type indium seal. Somewhat different packaging techniques are
being used to achieve the same goal at Argonne National Laboratory. We have adopted a baseline bialkali photocathode to
match our input spectrum, and have made a number of test photocathodes with >20% peak quantum efficiency on our
chosen borofloat-33 window material. Stripline anodes are also being developed which will give better than 1mm spatial
resolution using novel timing electronics.

Primary authors : Dr. SIEGMUND, Oswald (University of California)

Co-authors : Dr. MCPHATE, Jason (University of California) ; Dr. TREMSIN, Anton (University of
California) ; Mrs. JELINSKY, Sharon (University of California) ; Prof. FRISCH, Henry (University
of Chicago) ; Dr. ELAM, Jeffrey (Argonne National Laboratory) ; Dr. MANE, Anil (Argonne
National Laboratory)

Presenter : Dr. SIEGMUND, Oswald (University of California)

Track classification : Photon Detectors

Contribution type : Oral Presentation
Submitted by : SIEGMUND, Oswald
Submitted on Saturday 26 February 2011
Last modified on : Friday 29 April 2011

Comments :

Status : ACCEPTED
Track judgments :

Track : Photon Detectors

Judgment : Proposed to accept (Oral Presentation)

Wednesday 01 June 2011 Page 15



TIPP 2011 - 2nd International... / Abstracts book 20 cm sealed tube photon counting detectors with n...

Judged by : LIU, Tiehui Ted
Date : 29 April 2011 15:43

Comments :

Wednesday 01 June 2011 Page 16



TIPP 2011 - 2nd International... / Abstracts book ATLAS Silicon Microstrip Tracker Operation and Per...

Abstract ID : 24

ATLAS Silicon Microstrip Tracker
Operation and Performance

Content :

The SemiConductor Tracker (SCT), comprising of silicon micro-strip detectors is one of the key precision tracking devices
in the ATLAS Inner Detector. ATLAS is one of the experiments at CERN LHC.

The completed SCT is in very good shapes with 99.3% of the SCT’s 4088 modules (a total of 6.3 million strips) are
operational. The noise occupancy and hit efficiency exceed the design specifications.

In the talk the current status of the SCT will be reviewed. We will report on the operation of the detector, its performance
and observed problems, with stress on the sensor and electronics performance.

In December 2009 the ATLAS experiment at the CERN Large Hadron Collider (LHC) recorded the first proton-proton
collisions at a centre-of-mass energy of 900 GeV and this was followed by the unprecedented energy of 7 TeV in March
2010. The Semi-Conductor Tracker (SCT) is the key precision tracking device in ATLAS, made from silicon micro-strip
detectors processed in the planar p-in-n technology. The signals from the strips are processed in the front-end ASICS
ABCD3TA, working in the binary readout mode. Data is transferred to the off-detector readout electronics via optical
fibers.

The completed SCT has been installed inside the ATLAS experimental hall since 2007 and has been operational since then.
Calibration data has been taken and analyzed to determine the noise performance of the system. In addition, extensive
commissioning with cosmic ray events has been performed both with and without magnetic field. The sensor behavior in
the 2 Tesla solonoidal magnetic field was studied by measurements of the Lorentz angle. After this commissioning phase,
the SCT was ready for the first LHC pp collision run. We find 99.3% of the SCT modules are operational, noise occupancy
and hit efficiency exceed the design specifications, the alignment is already close enough to the ideal to allow on-line track
reconstruction and invariant mass determination.

In the talk the current status of the SCT will be reviewed, including results from the latest data-taking periods in 2009 and
2010, and from the detector alignment. We will report on the operation of the detector including overviews on services,
connectivity and observed problems. The main emphasis will be given to the performance of the SCT with the LHC in
collision mode and to the performance of individual electronic components. The SCT commissioning and running
experience will then be used to extract valuable lessons for future silicon strip detector projects.
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Abstract ID : 25

An EUDET/AIDA pixel beam telescope
for detector development

Content :

A high resolution (\sigma <3um) beam telescope based on monolithic active pixel sensors was developed within the
EUDET collaboration. EUDET was a coordinated detector R & D programme for the future International Linear Collider
providing test beam infrastructure to detector R & D groups.The telescope consists of six sensor planes with a pixel pitch
of either 18.4 um or 10 um and can be operated inside a solenoidal magnetic field of up to 1.2 T. A general purpose cooling,
positioning, data acquisition (DAQ) and offline data analysis tools are available for the users. The excellent resolution,
readout rate and DAQ integration capabilities made the telescope a primary beam tests tool also for several CERN based
experiments. In this primary report the performance of the final telescope will be presented, as well as new test beam
results from spring 2011. Furthermore the plans for an even more flexible telescope with three different pixel technologies
(Timepix, Mimosa, ATLAS Pixel) within the new European detector infrastructure project AIDA will be presented.
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Abstract ID : 26

The EDRO board connected to the
Associative Memory: a "Baby"
FastTracKer processor for the ATLAS
experiment

Content :

The FastTracKer (FTK) is a dedicated hardware system able to perform online fast and precise track reconstruction of the
full events at the Atlas experiment, within an average latency of few dozens of microseconds. It is made of two pipelined
processors: the Associative Memory (AM), finding low precision tracks called "roads", and the Track Fitter (TF), refining
the track quality with high precision fits.

The FTK design [1] that works well at the Large Hadron Collider (LHC) Phase I luminosity requires the best of the
available technology for tracking in high occupancy conditions.

While the new processor is designed for the most demanding LHC conditions, we want to use already existing prototypes,
part of them developed for the SLIM5 collaboration [2], to exercise the FTK functions in the new Atlas environment.

During Laboratory tests, the EDRO board (Event Dispatch and Read-Out) receives on a clustering mezzanine (able to
calculate the pixel and SCT cluster centroids) "fake" detector raw data on S-links from a "pseudo front-end" (a CPU). Then
the whole system will grow to become the FTK "Vertical Slice": at this point it will be possible to perform tests on real data
in ATLAS during beam time. The clusters are transferred through the P3 connector to the AM board that finds roads, to be
provided back to the EDRO. The EDRO delivers back to the CPU the found roads using an S-link connection. The EDRO
will have also the capability to associate roads with their internal clusters to be provided to the TF that initially will be the
GigaFitter developed for the SVT processor at CDF [3]. Our goal is to take the first data before the end of the 2012 run. The
vertical slice will cover a small projective tower in the detector, but it will be a demonstrator since it will be functionally
complete.

We report on the performances and structure of the first nucleus of the vertical slice, including the pixel/strip hit
clustering (clustering mezzanine), hit organization and distribution (EDRO) and the Associative Memory road funding
function.

[1] A. Andreani et al., The FastTracker Real Time Processor and Its Impact on Muon Isolation, Tau and b-Jet Online
Selections at ATLAS, Conference Record 17th IEEE NPSS Real Time Conference Record of the 17th Real Time Conference,
Lisbon, Portugal, 24 - 28 May 2010.

[2] S. Bettarini et al.,, The SLIM5 low mass silicon tracker demonstrator, Nuclear Instruments and Methods in Physics
Research A 623 (2010) 942-953

[3] S. Amerio et al., GigaFitter: Performance at CDF and perspective for future applications, Nuclear Instruments and
Methods in Physics Research A 623(2010)540—-542
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Abstract ID : 27

Searching for Dark Matter with COUPP

Content :

COUPP is an experimental campaign with the goal of detecting dark matter in the form of Weakly Interacting Massive
Particles (WIMPs) using continuously sensitive bubble chambers, operated under mildly superheated conditions. Recoils of
dark matter particles off the target nuclei in the chamber would produce single, isolated bubbles, which are detectable both
optically and acoustically. Under normal operating conditions, the detector has an energy threshold for nuclear recoils of
approximately 10 keV but is insensitive to electron recoils, which typically constitute the background in dark matter
searches. Nuclear recoils can be discriminated from alpha decays in the target liquid with the acoustic signal produced by
the bubbles, which show excess power at high frequencies for alpha events.

Recent results from a 4 kg chamber (COUPP-4) at a shallow depth produced new limits on WIMP-nucleon interactions
while also demonstrating the acoustic rejection of alpha events. The COUPP-4 detector is now taking data in SNOLAB,
producing stronger limits on both alpha rejection and dark matter interactions. The COUPP collaboration is also actively
working on installing a 60 kg chamber at SNOLAB, with the goal of achieving world-best sensitivity to spin- independent
dark matter. This talk will summarize the recent results from COUPP-4 and describe progress on COUPP-60.
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Abstract ID : 28

CMD-3 and SND Detectors for
VEPP-2000

Content :

Two detectors — CMD-3 and SND successfully started experiments at new electron-positron collider VEPP-2000 at
Novosibirsk Budker Institute. First physics runs in which c.m. energy region from 1 to 2 GeV was scanned with integrated
luminosity of 20 pb-lallowed to measure parameters of detection systems and conditions of work such as machine
luminosity and background. The results show that the reach physical program including study of light vector mesons
recurrences, measurements of nucleon form factors near threshold and investigation of hadrons production dynamic will
be successfully fulfilled.

The detectors subsystems like drift chambers, electromagnetic calorimeters based on liquid Xenon as well as on CsI, BGO
and Nal crystals, Cherenkov and TOF counters will be described.
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The Argon Dark Matter experiment

Content :

The ArDM experiment is a double phase argon TPC/calorimeter soon to be operated at LSC
(Laboratorio Subterraneo de Canfranc, Spain). It's aim is the direct detection of weakly interacting
massive particles (WIMPs) by scintillation light and ionization charge.

In this talk we review the status of the project.
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Abstract ID : 30

Belle2Link — a unified high speed link in
Belle IT experiment

Content :

The Belle II experiment is an upgrade of the KEK B-Factory Belle experiment. Upgrade of the accelerator to SuperKEKB,
which will increase its luminosity to 8 x 10*35 cm”-2 s"-1, requires many new detector components: a totally new pixel
detector, a significantly larger silicon vertex detector (SVD), replacement central drift chamber (CDC), new particle
identification (PID) detector technologies, an improved readout electromagnetic calorimeter (ECL), higher rate KL and
muon detector (KLM), and also completely upgraded trigger (TRG) and data acquisition systems (DAQ) to handle the 40
times higher rate. The collaboration has decided to use optical fibers and RocketIO for simple and reliable connections
between Front-End Electronics (FEE) and Trigger and DAQ system for signal and data transmission. The system design is
almost complete and a so-called Belle2Link --- a unified high speed(HS) link for Belle II -- has been defined for use
between the FEE and DAQ in all subsystems. Proto-types of this unified HS link has been designed and Firmware in FEE
part data collection and in DAQ part preprocessing has been developed. 3.125Gbps of stable data rate and <10"-15 BER has
been reached. Some slow control over this high speed link is also implemented. Overall test with CDC prototype and file
server system showed the present design satisfy the requirement. This presentation will give general description and also
some technical issues.
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Abstract ID : 31

Silicon Strip Detectors for the ATLAS
sLHC Upgrade

Content :

While the Large Hadron Collider (LHC) at CERN is continuing to deliver an ever-increasing luminosity to the
experiments, plans for an upgraded machine called Super-LHC (sLHC) are progressing. The upgrade is foreseen to increase
the LHC design luminosity by a factor ten. The ATLAS experiment will need to build a new tracker for sSLHC operation,
which needs to be suited to the harsh sSLHC conditions in terms of particle rates and radiation doses. In order to cope with
the increase in pile-up backgrounds at the higher luminosity, an all silicon detector is being designed. To successfully face
the increased radiation dose, a new generation of extremely radiation hard silicon detectors is being designed.

Silicon sensors with sufficient radiation hardness are the subject of an international R & D programme, working on pixel
and strip sensors. The efforts presented here concentrate on the innermost strip layers. We have developed a large number
of prototype planar detectors produced on p-type wafers in a number of different designs. These prototype detectors were
then irradiated to a set of fluences matched to SLHC expectations. The irradiated sensors were subsequently tested with
prototype sLHC readout electronics in order to study the radiation-induced degradation, and determine their performance
after serious hadron irradiation of up to a few 1015 1-MeV neutron-equivalent per cm2.

One key figure of merit is the signal that can still be measured with a silicon detector after irradiation to increasing
radiation doses representative of the severe SLHC conditions. Due to radiation-damage effects such as carrier trapping and
growing depletion voltage of the detectors, the measurable signal is degraded as a function of irradiation. We measure a
signal of roughly 25,000 electrons for an unirradiated sensor, which reduces to about 17,500 electrons after 2:1015 1-MeV
neutron-equivalent per cm2 . We have also measured signals around 9,500 electrons for radiation doses expected for the
pixel detectors in the ATLAS tracker upgrade.

From these data, it is evident that sufficient charge can still be recorded even at the highest fluence.

In our presentation, we will give an overview of the ATLAS tracker upgrade project, in particular focusing on the crucial
innermost silicon strip layers. Results from a wide range of irradiated silicon detectors will be presented, and layout
concepts for lightweight yet mechanically very rigid detector modules with high service integration will be shown.

We will draw conclusions on what type and design of strip detectors to employ for the upgrades of the tracking layers in
the sSLHC upgrades of LHC experiments.
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Abstract ID : 32

SLID-ICV Vertical Integration Technology
for the ATLAS Pixel Upgrades

Content :

A new pixel module concept is presented, where thin sensors and a novel vertical integration technique are combined.
This R & D activity is carried out in view of the future ATLAS pixel detector upgrades.

A first set of n-in-p pixel sensors with active thicknesses of 75 and 150 microns has been produced from standard thickness
wafers using a thinning process developed at the Max-Planck-Institut Semiconductor Laboratory. The pre-irradiation
characterization of these sensors shows a very good device yield and high break down voltages.

After proton irradiations up to a fluence of 1E16 n eq./cm**2, Charge Collection Efficiency (CCE) measurements have been
performed, yielding a higher CCE than expected from the present radiation damage models [1].

The interconnection of thin n-in-p pixels to the FE-I3 ATLAS electronics has been completed, exploiting the Solid Liquid
Interdiffusion technique (SLID) developed by the Fraunhofer institute EMFT-Munich, as a possible alternative to the
standard bump-bonding. One of the main advantages of this interconnection technique with respect to bump-bonding is
that it can be applied to a second layer of chips on top of the first one, without destroying the pre-existing bonds, paving
the way to a full exploitation of vertical integration technologies.

The SLID interconnection is characterized by a very thin eutectic Cu-Sn alloy, achieved through the deposition of 5
microns of Cu on both sides, and 3 microns of Sn on one side only. The feasibility of its application in the parameter range
needed for the ATLAS pixel detector has been investigated with a test-structure production used to explore both the
“wafer-to-wafer” and the “chip-to-wafer” interconnection.

We will present the preliminary results of the characterization of the first FE-I3 pixel modules interconnected through
SLID, performed with the ATLAS pixel read-out system USBPix.

In addition, the status of the Inter Chip Vias (ICV) etched into the FE-I3 chip wafers will be reported. ICVs will be used to
route the signals vertically through the read-out chips, to newly created pads on their backside. In the EMFT-Munich
approach the chip wafer is thinned to about 50 microns and support wafers are used during the thinning and
interconnection phases.

If successful this will serve as a proof of principle for future four-side buttable pixel assemblies, without the cantilever
presently needed in the chip for the wire bonding.

[1] A. Macchiolo et al., “Performance of thin pixel sensors irradiated up to a fluence of 1E16 n eq./cm**2 and development
of a new interconnection technology for the upgrade of the ATLAS pixel system”, NIM A, in press,
do0i:10.1016/j.nima.2010.11.163
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Performance of Silicon n-in-p Pixel
Detectors irradiated up to 5E15 n eq.
/cm**2 for the future ATLAS Upgrades

Content :

We present the results of the characterization of novel n-in-p planar pixel detectors, designed for the future upgrades of
the ATLAS pixel system. N-in-p silicon devices are a promising candidate to replace the n-in-n sensors thanks to their
radiation hardness and cost effectiveness, that could allow for an increased pixel instrumented area at larger radius.

The n-in-p modules presented here are composed of pixel sensors produced by CiS (Germany) connected with
bump-bonding to the FE-I3 ATLAS readout chip. Differently than for the n-in-n technology, the n-in-p pixel sensors, 285
microns thick, are characterized by a guard-ring structure implemented on the front-side, avoiding the necessity of a
double-side process. An additional passivation layer of Benzocyclobutene (BCB) has been applied on the sensor surface to
prevent sparks between the sensor edges, at high voltage, and the chip, kept at ground, facing each other at a distance of
about 25 microns.

The characterization of these devices has been performed with the ATLAS pixel read-out systems, TurboDAQ and
USBPIX, before and after irradiation with 24 GeV/c protons and neutrons up to a fluence of 5E15 n eq. /cm**2. The CCE
measurements carried out with radioactive sources have proven the feasibility of employing this kind of detectors up to
these particle fluences. The collected charge has been measured to be always in excess of twice the value of the FE-I3
threshold, tuned to 3200 e-. In particular, pixel detectors irradiated at a fluence of 5E15 n eq. /cm**2 yield a charge of 8000
e- at a bias voltage of 800V.

The analysis of the data from a beam test with pions at CERN-SPS, also presented, yield high tracking efficiency of these
devices before and after irradiation.

A new pixel production at CiS is in preparation for sensors compatible with the new ATLAS FE-I4 chip and reduced
thickness (down to 150 microns) to investigate the radiation hardness of thinner detectors at HL-LHC (High Lumi HLC)
fluences.
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Abstract ID : 34

ADRIANO: A Dual-readout Integrally
Active Non-segmented Option for future
colliders

Content :

The physics program at future colliders demands an energy resolution of the calorimetric component of detectors at the
limits of traditional techniques.

A novel Dual-Readout (ADRIANO) technology is under development with an expected excellent performance. Results
from detailed Montecarlo studies on performance with respect to energy resolution, linear response and transverse
containment and a preliminary optimization of the layout are presented. A baseline configuration is chosen with an
estimated energy resolution of o(E)/E ~ 30%/VE, to support an extensive R & D program recently started by TWICE
Collaboration. A test beam of a ~1 labda_I prototype is under way in FTBF at Fermilab.
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Abstract ID : 35

A Gigabit transceiver for data transmission
in future high energy physics experiments

Content :

The transmission of data from detectors in future high energy experiments will be driven by a number of requirements. In
many cases, raw bandwidth is the strongest of these but other needs such as diverse functionality, compactness, low power
and radiation resistance are equally important. The GigaBit-Transceiver (GBT) project has been launched to provide a
solution to these problems. The aim is to deliver a chip-set to build a bidirectional optical link transmitting and receiving
serial data at 4.8 Gigabit/s.

The GBT project is based on four integrated circuits; a trans-impedance amplifier to receive signals from a photo-diode, a
laser driver, an ancillary interface chip, and a transceiver (GBTX) containing a high-speed serialiser and de-serialiser. All
of these have been successfully prototyped, and this paper will focus on the design and results from the GBTX prototype.
This has been designed in commercial 130 nm CMOS with particular emphasis on enhancing its immunity to
single-event-effects, which would otherwise lead to data corruption and link down-time. The chip has been fully
characterized in the lab, with bit error rates in data transmission below 10”-15. These and other results will be presented,
together with additional functionality included in the chip for the distribution of timing signals and built-in test features.
The high speed serial data requires the use of dense flip-chip interconnects on the chip which will be described together
with a corresponding custom ball-grid-array package. The paper will conclude with the application of the GBT in the
planned upgrade of the LHCb experiment at CERN, where the bandwidth and functionality play a crucial role in this
trigger-less data acquisition system.
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Abstract ID : 36

The QUIET Pseudo Correlation
Polarimetry for Measuring the CMB
polarization

Content :

QUIET is a ground-based experiment in Chile, designed to measure the CMB polarization.

QUIET currently has the largest array of Pseudo Correlation Receivers, utilizing High Electron Mobility Transistors
(HEMT) technology, for detecting the CMB at 44 and 90 GHz. The HEMT technology, developed at JPL and Northrop
Grumman, allows for operation at 26 Kelvin and cancellation of gain drifts by fast electronic switching.

The first Phase of QUIET achieved a sensitivity of about 70 microKelvin/sqrt(Hz), with
gain-related systematic errors well below the statistical errors.

We discuss this design, and the improvements being made for the second phase of
QUIET, which aims to increase the sensitivity by x3.
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Abstract ID : 37

Single module test of a Micromegas TPC
Large Prototype

Content :

A Micromegas readout module has been tested within the EUDET facility at DESY. Measurements carried out within a 1T
magnetic field and with no magnetic field allowed a measurement of the point resolution to be measured : a value of 60
microns extrapolated at zero drift distance was obtained, thanks to the technique of charge spreading with a resistive
anode. The homogeneity of the detector and possible distortions have been studied. A plan in progress to fully cover the
prototype with 7 modules with integrated electronics will also be presented.
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Abstract ID : 38

Spherical GEMs

Content :

We developed a method to make GEM foils with a spherical geometry. Tests of this procedure and with the resulting
spherical GEMs are presented. Together with a spherical drift electrode, a spherical conversion gap can be formed in
which there is a radial electric field. This eliminates the parallax error for detection of x-rays, neutrons or UV photons
with a gaseous converter. This parallax error limits the spatial resolution at wide scattering angles.

Besides spherical GEMs, we have developed curved spacers to maintain accurate spacing, and a conical field cage to
prevent edge distortion of the radial drift field up to the limit of the angular acceptance of the detector. With these
components first tests are done in a setup with a spherical entrance window but a planar readout structure; results will be
presented and discussed.

A flat readout structure poses difficulties, however. Therefore we will show advanced plans to make a prototype of an
entirely spherical multiple-GEM detector, including a spherical 2D readout structure. This detector will have a superior
position resolution, also at wide angles, and a high rate capability.
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Abstract ID : 39

Gas Electron Multipliers for the Antiproton
Decelerator

Content :

A new beam profile detector for the Antiproton Decelerator (AD) at CERN is based on a single Gas Electron Multiplier
(GEM) with a 2D readout structure. This detector is very light (~0.25 X0), and measures horizontal and vertical profiles
directly in one plane. This overcomes the problems previously encountered with multiwire proportional chambers
(MWPCs) for the same purpose, where beam interactions with the detector affected the obtained profiles severely.

A prototype was installed in late 2010, and successfully tested. Another 3 detectors are installed in the ASACUSA beam
line now, and results will be shown, together with an accurate description of the detector. Production of these chambers is
being prepared, to eventually replace all MWPCs on the AD beam lines.

Like MWPCs, the working principle of GEMs is based on proportional mode charge amplification in gaseous media. GEMs
however have a high rate capability, strong resistance to aging or mechanical failures, and are inexpensive. This makes
them promising candidates for upgrade of profile monitors on many other beam lines at CERN as well.
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Abstract ID : 41

Calibration and Performance of the
precision chambers of the ATLAS muon
spectrometer.

Content :

The ATLAS muon spectrometer consists of a system of precision tracking and trigger chambers embedded in a 2T
magnetic field generated by three large air-core superconducting toroids. The precision Monitored Drift Tube (MDT)
chambers measure the track sagitta up to a pseudo-rapidity of 2.7 with a 50 pm uncertainty yielding a design muon
transverse momentum resolution of 10% at 1 TeV. Muon tracking is augmented in the very forward region by Cathode
Strip Chambers (CSC).

The calibration program, essential to achieve the spectrometer design

performance and physics reach, is conducted at three worldwide computing centers. These centers each receive a
dedicated High Level Trigger data stream that enables high statistics based determination of T0's and drift-time to
drift-space relations. During the first year of data taking a system of periodic calibration updates has been established. The
calibration algorithms, methods and tools and performance results for this first year of LHC collision data

collected by the muon spectrometer will be presented.
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Abstract ID : 42

GEM-MIGAS gain optimisation for high
pressure operation in CF4 and He/CF4
mixtures

Content :

The Microstrip Gas Chamber was the first micropattern detector used for thermal neutron detection. Several studies
regarding the Gas Electron Multiplier (GEM) to neutron detection have been performed. High charge gains could not be
achieved at high pressures, but the readout of the scintillation produced in the electron avalanches, using a CCD camera,
allowed the development of GEM-based neutron detectors.

This work investigates the viability of a hybrid structure based on Gas Electron Multiplier with a Micromegas Gap
Amplifying Structure, GEM-MIGAS, as a neutron gaseous detector. The GEM-MIGAS was recently introduced by J. A.
Mir as a GEM coupled to a Micromegas induction gap, i. e. a GEM having a short induction gap of a few tens of microns,
typically 50 pm.The operation principle is based on the electron multiplication within both the GEM holes and in
induction gap, combining the amplification properties of the GEM and Micromegas electron multipliers in a single device.
This results in a more efficient extraction of the charge from the GEM and improved gas gain uniformity over large areas,
as in Micromegas. In addition, lower operational voltages in the GEM can be set, with minimization of sparks and
prolonged life of the GEM.

The experimental work is divided into three phases starting with the optimization of the GEM-MIGAS gaps in the 20-250
pum range whilst operating in pure CF4. Having established the best induction gap, the second phase examined the
influence of the GEM hole diameter whilst keeping the induction gap fixed at 50 pm (in pure CF4). Finally, the optimum
GEM-MIGAS configuration (50 pm induction gap and 30 pm GEM hole diameter) determine gains in He (2.6 bar: 1 bar)
and CF4 /He (2.6 bar: 2 bar). For a 1 mm thermal neutron position resolution, a pressure of about 2.6 bar is required for
CF4.

The charge gain results obtained for the different gaps operating in 2.6 bar of CF4, show that shallow gaps do not perform
better at high pressures and the highest gain values were obtained using the highest gaps of 250 and 150 pm. However,
some electrical instabilities were observed for these gaps and for that reason, we concluded that the 50 pm gap was the
optimum for elevated pressures. For the GEM-MIGAS using a standard GEM, with 50 pm hole diameter, the gain
decreased rapidly with pressure, from 1.5 x10%4 to 400 at 1 and 2.6 bar CF4, respectively. In contrast, the gain drop with
pressure is less steep when using a GEM-MIGAS with GEM hole diameter of 30um, decreasing from 3.0x10"4 to 6.0x10"3
for 1 and 2.6 bar CF4, respectively. The optimum GEM-MIGAS configuration was found to be 50 pm induction gap and a
GEM with 30 um hole diameter.

The highest gains with the optimum GEM-MIGAS using CF4 /He (2.6 bar: 1 bar) and CF4 /He (2.6 bar: 2 bar) were 3x10"3
and 2x10"3, respectively, almost two orders of magnitude above that required for thermal neutron detection. This implies
that it may be possible to raise CF4 pressure above 2.6 bars, for sub-mm position resolution, until gain drops to few tens.
However, this aspect remains to be determined experimentally.

It was successfully demonstrated that GEM-MIGAS, with 50 pm induction gap and the 30 um hole GEM, is a viable choice
to be used in neutron gaseous detectors based in He/CF4 mixtures. The gain achieved using 2.6 bar CF4/ 2bar He was
above 10”3 and sufficient to achieve 1 mm thermal neutron position resolution. Higher CF4/He filling pressures can be
used before the reduction of the gain down few tens.
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Abstract ID : 43

The discrimination capabilities of
Micromegas detectors at low energies

Content :

The latest generation of Micromegas detectors show a good energy resolution, spatial resolution and low threshold, which
make them idoneous in low energy applications. Two micromegas detectors have been built for dark matter experiments:
CAST, which uses a dipole magnet to convert axion into detectable x-ray photons, and MIMAC, which aims to reconstruct
the tracks of low energy nuclear recoils in a mixture of CF4 and CHF3. These readouts have been respectively built with
the microbulk and bulk techniques, which show different gain, electron transmission and energy resolutions. The detectors
and the operation conditions will be described in detail as wells as their discrimination capabilities for low energy photons
will be discussed.
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Abstract ID : 44

New developments of microbulk
Micromegas detectors

Content :

A new Micromegas manufacturing technique, based on kapton etching technology, has been recently developped,
improving the uniformity and stability of this kind of readouts. Excellent energy resolutions have been obtained, reaching
a 11% FWHM for the 5.9 keV photon peak of 55Fe source and 1.8% FWHM for the 5.5 MeV alpha peak of the 241Am
source. The new detector has other advantages like its flexible structure, low material and high radio-purity. The two
actual approaches of this technique will be described and the features of these readouts in argon-isobutane mixtures will
be presented. Moreover, the low material present in the amplification gap makes these detectors approximate the Rose and
Korff model for the avalanche amplification, which will be discussed for the same type of mixtures. Finally, we will
present several applications of the microbulk technique.
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Abstract ID : 45

Resource utilization of the ATLAS High
Level Trigger during 2010 LHC running

Content :

In 2010 the ATLAS experiment has successfully recorded data from LHC collisions with high efficiency and excellent data
quality. ATLAS employs a three-level trigger system to select events of interest for physics analyses and detector
commissioning. The trigger system consists of a custom-designed hardware trigger at level-1 (L1) and software algorithms
executing on commodity servers at the two higher levels: second level trigger (L2) and event filter (EF). The corresponding
trigger rates are 75~kHz, 3~kHz and 200~Hz. The L2 uses custom algorithms to examine a small fraction of data at full
detector granularity in Regions of Interest selected by the L1. The EF employs offline algorithms and full detector data for
more computationally intensive analysis.

The trigger selection is defined by trigger menus which consist of more than 500 individual trigger signatures, such as
electrons, muons, particle jets, etc. An execution of a trigger signature incurs computing and data storage costs. A
composition of the deployed trigger menu depends on instantaneous LHC luminosity, experiment's goals for recorded data
and limits imposed by the available computing power, network bandwidth and storage space. We have developed a
monitoring infrastructure to assign computing cost for individual trigger signatures and the trigger menu as whole. These
costs can be extrapolated to higher luminosity allowing development of trigger menus for a higher LHC collision rate than
currently achievable.

Total execution times of L2 and EF algorithms are monitored to ensure that sufficient computing resources are available to
process events accepted by lower trigger levels. For events accepted by the L1, data fragments are buffered by the Readout
System (ROS) which provides them on demand to the L2 algorithms. The rate and volume of these data requests by the
individual L2 algorithms are also monitored, and the trigger menus are corrected when necessary, to prevent exceeding a
maximum allowed ROS request rate. In addition, patterns for cabling readout links from sub-detectors front-ends are
checked for potential inefficiencies which could limit ROS performance. Finally, an acceptance rate of individual
signatures at higher luminosity is computed using specially recorded detector data. The acceptance rate of the entire menu
is also computed taking into account correlations between signatures.

In this presentation we describe the software infrastructure for measuring resource utilization of the ATLAS High Level
Trigger. We also describe the procedure and tools employed by ATLAS in 2010 to develop trigger menus as the LHC
collision rate increased by several orders of magnitude.
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Abstract ID : 46

Operational experience with the ATLAS
Pixel Detector at the LHC

Content :

The ATLAS Pixel Detector is the innermost detector of the ATLAS experiment at the Large Hadron Collider at CERN,
providing high-resolution measurements of charged particle tracks in the high radiation environment close to the collision
region. This capability is vital for the identification and measurement of proper decay times of long-lived particles such as
b-hadrons, and thus vital for the ATLAS physics program.

The detector provides hermetic coverage with three cylindrical layers and three layers of forward and backward pixel
detectors.

It consists of approximately 80 million pixels that are individually read out via chips bump-bonded to 1744 n-in-n silicon
substrates.

In this talk, results from the successful operation of the Pixel Detector at the LHC will be presented, including monitoring,
calibration procedures, timing optimization and detector performance. The detector performance is excellent: 97,5% of the
pixels are operational, noise occupancy and hit efficiency exceed the design specification, and a good alignment allows
high quality track resolution.

Primary authors : Dr. TRONCON, Clara (Milano INFN & University)
Co-authors :

Presenter : Dr. TRONCON, Clara (Milano INFN &amp; University)

Track classification : Experimental Detector Systems ; Semiconductor Detectors

Contribution type : Oral Presentation
Submitted by : TRONCON, Clara
Submitted on Monday 21 March 2011
Last modified on : Friday 29 April 2011

Comments :
I submit this abstract as a member of the ATLAS Pixel Detector Speaker Committe.
The speaker will be defined later.

Status : ACCEPTED
Track judgments :

Track : Semiconductor Detectors

Judgment : Proposed for other tracks (Semiconductor Detectors)
Judged by : CATTAI, Ariella
Date : 21 April 2011 22:22

Comments :

Track : Semiconductor Detectors

Judgment : Proposed to accept (Oral Presentation)
Judged by : COLLINS, Paula

Wednesday 01 June 2011 Page 47



TIPP 2011 - 2nd International... / Abstracts book Operational experience with the ATLAS Pixel Detect...

Date : 29 April 2011 08:32

Comments :

Wednesday 01 June 2011 Page 48



TIPP 2011 - 2nd International... / Abstracts book Detector Control System Design of Daya Bay Neutrin...

Abstract ID : 47

Detector Control System Design of Daya
Bay Neutrino Experiment

Content :

The Daya Bay reactor neutrino experiment is aimed at a measurement of the neutrino mixing angle 613 with the
sensitivity of 0.01 in sin22613 at the 90% confidence level. The experiment design takes two short baselines and one long
baseline positioned with identical detectors to measure the relative rates and energy spectra of electron antineutrinos. The
detector experiment will start taking data with the first two near site detectors in the second half year of 2011. Data taking
with the full complement of eight detectors will start in 2012. This paper will present the design of Detector Control
System(DCS) of the experiment. The system schema, the software and hardware technology and the remote control and
monitoring method will be introduced.
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Abstract ID : 48

Photon Detection Systems for Modern
Cherenkov Detectors

Content :

Modern experiments in hadronic physics require detector systems capable of identifying and reconstructing all final-state
particles and their momentum vectors. The PANDA experiment at FAIR and the CLAS12 experiment at Jefferson
Laboratory both plan to use imaging Cherenkov counters for particle identification. CLAS 12 will feature a Ring Imaging
Cherenkov counter (RICH), while PANDA plans to construct Cherenkov counter relying on the Detection of Internally
Reflected Cherenkov light (DIRC).

These detectors require high-rate, single-photon capable light detection system with sufficient granularity and position
resolution. Several candidate systems are available, ranging from multi-anode photomultiplier tubes to micro-channel
plate systems to silicon photomultipliers. Each of these detection solutions has particular advantages and disadvantages.
We present detailed studies of rate dependence, cross-talk, time-resolution and position resolution for a range of available
photon detection solutions: Hamamatsu MAPMTs, MCP-PMTs from Photonis and Hamamatsu and a variety of SiPMs. We
will conclude on their applicability to the PANDA and CLAS12 Cherenkov counters.
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Optimization of Strip Isolation for Silicon
Sensors

Content :

Precision machines like electron-positron-colliders and b-factories demand for low material budget and high resolution
when it comes to particle tracking. A low material budget can be achieved by using thin double sided silicon detectors
(DSSDs) and lightweight construction. Since thin sensors only give low signals, one has to be very careful to achieve high
charge collection efficiency, which requires an appropriate sensor design.

In this talk we present a detailed investigation of different p-stop patterns used for strip isolation on the n-side of p-on-n
sensors. We developed test sensors featuring the common p-stop, the atoll p-stop and a combined p-stop pattern, whereas
for every pattern four different geometric layouts were considered. These sensors were tested at the Super Proton
Synchrotron (SPS) at CERN (Geneva, Switzerland) in an 120 GeV hadron beam. Then they were irradiated to 70 MRad
with a 60Co source and subsequently tested in the same beam as before.

The conclusions of these tests will be applied to the design of DSSDs for the Belle II experiment at KEK (Tsukuba, Japan).
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Prototype Instrumentation for the Dark
Energy Survey

Content :

The Dark Energy Survey (DES) is an astronomical survey covering 5000 square degrees of the Southern Hemisphere,
scheduled for first light in late 2011. Survey observations will be made with the Dark Energy Camera (DECam), a 570
Megapixel camera consisting of 62 extremely red-sensitive (QE > 50% at 1000 nm) 2k x 4k science CCDs (along with
associated guide and focus CCDs). DECam will be mounted on the Blanco Telescope at Cerro Tololo Inter-American
Observatory (CTIO), and its large (3 square degree) field of view will allow for the detection of millions of galaxies and
thousands of supernovae over the 525 nights of the Survey.

A 1/32 scale precursor camera (PreCam) was designed, constructed, and tested at Argonne National Laboratory, and was
installed on the Curtis-Schmidt telescope at CTIO in the fall of 2010. Following a several week commissioning process,
PreCam observations began in November 2010. PreCam was designed as a critical testbed for DECam detectors and data
acquisition systems, along with many other aspects of the hardware, software, and Survey observing strategy.
Furthermore, because the PreCam detectors are identical to the DECam CCDs, PreCam science data provide standard star
calibrations that can save DES up to 10% of its planned observing time (since DES on-sky calibration time will be
dramatically reduced).

We describe the basics of DECam and the Dark Energy Survey, and provide significant detail of the PreCam instrument,
focusing on those aspects that make it an excellent precursor to the full DECam system.
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Design of a Data Acquisition System for
Large Area, Picosecond-Level
Photodetectors

Content :

This paper presents the Data Acquisition (DAQ) System designed for Large Area, Picosecond-Level Photodetectors. The
measurements of time and position, as well as charge and amplitude, are performed using PSEC3, a custom 4-channel,
17-GSPS, Fast Sampling ASIC, designed at The University of Chicago. The prototype detector incorporates six
Micro-Channel Plate Photomultipliers (MCP-PMT), placed in two rows of three, like tiles in a tray. The DAQ comprises
three different modules. One Analog Card (AC), designed with 10 PSEC3 chips, is placed at each end of a row, and
services 40 analog signals from the MCPs. Each Analog Card interfaces with two, small Digital Cards (DC), placed right
behind it, each attached with a matched impedance connector. A Digital Card communicates with 5 ASICs, generates a
local trigger pulse, and reads the acquired data in parallel. After local processing and reduction, data are ready to be
passed along to the Tray Master Card (TMC). The TMC controls a full Tray of 4 ACs and 8 DCs. It sends a low-jitter
system clock to all cards in the Tray, it receives data from all DCs, and sends data out, via a Gigabit interconnect, for
further processing and storage. Multiple tray systems are also possible. The full design and preliminary test results will be
described.
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Initial Performance from the NOVA
Surface Prototype Detector

Content :

NOvA, the NuMI Off-Axis ve Appearance experiment will study vpu—ve oscillations, characterized by the mixing angle
©13. Provided ©13 is large enough, NOvA will ultimately determine the ordering of the neutrino masses and measure CP
violation in neutrino oscillations. A complementary pair of detectors will be constructed 14 mrad off beam axis to optimize
the energy profile of the neutrinos. This system consists of a surface based 15 kTon liquid scintillatior tracking volume
located 810 km from the main injector source (NuMI) in Ash River, Minnesota and an underground 222 Ton near detector
at Fermi National Accelerator Laboratory (FNAL). The first neutrino signals at the Ash River Site are expected prior to the
2012 accelerator shutdown. In the meantime, a near detector surface prototype has been completed and neutrinos from the
NuMI source at FNAL have been observed using the same novel PVC and liquid scintillator detector system that will be
deployed in the full scale experiment. Design and initial performance characteristics of this prototype system along with
implications for the full NOvA program will be presented. Additional talks on specific subsystem will also be highlighted.
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Abstract ID : 53

First year of running for the LHCDb
calorimeter system

Content :

The LHCb calorimeter system is composed of four subdetectors. In addition to the electromagnetic and hadronic
calorimeters (ECAL and HCAL respectively), the system includes in front of them the Scintillating Pad Detector (SPD) and
Pre-Shower (PS), which are two planes of scintillating pads separated by a 2.5 radiation length lead sheet, aimed at tagging
the electric charge and the electromagnetic nature of the calorimeter clusters for the first level of trigger. During 2010
operation, hadronic, leptonic and photon triggers of particular interest for hadronic B decays and radiative decays was
given by the calorimeter system.

The design and construction characteristics of the LHCb calorimeter will be recalled. Strategies for monitoring and
calibration during data taking will be detailed in all aspects. The performances achieved will be illustrated by selected
channels of interest for the B physics.
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Mechanical Performance of Large Format
Underwater Photomultipliers

Content :

Large, deep, well shielded liquid detectors have become an important technology for the detection of neutrinos over a
wide dynamic range of few MeV to TeV. The critical component of this technology is the large format semi-hemispherical
photo-multiplier with diameter in the range of 25 to 50 cm. The survival of the glass envelopes of these photo-multipliers
under high pressure is the subject of this paper. We report initial results from an R & D program to understand the
pressure performance of some photo-multiplier candidates. In particular we analyze the modes of implosion failures in
these bulbs.

We report detailed measurements on the shock waves that would results from such implosions and compare them to
modern hydrodynamic simulation codes. Using these results we extrapolate to other bulb geometries and make initial
recommendations on deployment of the PMT sensors in deep detectors with focus on mitigation of an implosion chain
reaction.
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Results from the NA62 Gigatracker
prototype: a low-mass and sub-ns time
resolution silicon pixel detector

Content :

The Gigatracker (GTK) is a hybrid silicon pixel detector developed for NA62, the experiment studying ultra-rare kaon
decays at the CERN SPS. Three GTK stations will provide precise momentum and angular measurements on every track of
the high intensity NA62 hadron beam with a time-tagging resolution of 150 ps. Multiple scattering and hadronic
interactions of beam particles in the GTK has to be minimized to keep background events at acceptable levels, hence the
total material budget is fixed to 0.5% X0 per station. In addition the calculated fluence for 100 days of running is 2 x 10" 14
1 MeV neg/cm”2, comparable to the one expected for the inner trackers of LHC detectors in 10 years of operation. These
requirements pose challenges for the development of an efficient and low-mass cooling system, to be operated in vacuum,
and on the thinning of read-out chips to 100 microns or less.

The most challenging requirement is represented by the time resolution, which can be achieved by carefully compensating
for the discriminator time-walk. For this purpose, two complementary read-out architectures have been designed and
produced as small-scale prototypes: the first is based on the use of a Time-over-Threshold circuit followed by a TDC
shared by a group of pixels, while the other uses a constant-fraction discriminator followed by an on-pixel TDC. The
readout pixel ASICs are produced in 130 nm IBM CMOS technology and bump-bonded to 200 micron thick silicon sensors.
The Gigatracker detector system is described with particular emphasis on recent experimental results obtained from
laboratory and beam tests of prototype bump-bonded assemblies, which show a time resolution of less than 200 ps for
single hits.
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The Instrumented Flux Return detector of
the SuperB project: R & D studies and first
results of the Fermilab Beam Test.

Content :

SuperB is a next generation super-flavor factory which will be built in Italy with a strong international involvement . The
project, recently approved by the Italian Government, and classified as one of the flagship projects of the Italian INFN,
foresees the construction of a high intensity asymmetric electron-positron collider and of the related detector. The
expected luminosity of 2 x 10"36 cm”-2 s”-1, a factor 100 higher than the present generation of B-factories, will allow the
high statistic study of rare decays and, possibly, will show evidences of new physics.

Part of the SuperB apparatus is the Instrumented Flux Return (IFR). This detector, mainly devoted to the identification of
muons and neutral hadrons, consists of ~1m of iron interleaved by 8-9 layers of highly segmented scintillators. The
detection technique is based on relatively inexpensive extruded plastic scintillator bars (2.0x 4.0 cm”"2 produced in the
FNAL-NICADD facility). The scintillation light is collected thanks to 3 WLS fibers, which guide it to recently developed
devices called Silicon Photon Multipliers used as photo-sensors.

The use of plastic scintillator as active material ensures reliability, robustness and long term stability while the high
granularity and the fast response guarantee a good space-time resolution, extremely important to cope with the expected
high particles flux.

At present two different readout schemes are under evaluation: a “double coordinate readout” where two layers of
orthogonal scintillator bars provide both, the polar and azimuthal coordinate; and a second option, the “time readout”,
where the polar coordinate is measured, instead, by the arrival time of the signal.

In order to deeply understand the performances and possible drawbacks of the above techniques, a full scale prototype has
been designed and built in Ferrara/Padova, and tested at the Fermilab Test Beam Facility (FBTF) in December 2010.

In the proposed talk, a comprehensive description of the IFR-related R & D studies will be presented.
In particular, we will focus on the results of the Fermilab beam test: performances, issues and future activities will be
presented.
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RADIATION-HARD ASICS FOR
OPTICAL DATA TRANSMISSION

Content :

The LHC (CERN), the highest energy hadron collider in the world, will be upgraded in two phases to increase the design
luminosity by a factor of five. The ATLAS experiment plans to add a new pixel layer to the current pixel detector during
the first phase of the upgrade. The optical data transmission will also be upgraded to handle the high data transmission
speed. Two ASICs have been prototyped for this new generation of optical links to incorporate the experience gained from
the current system. The ASICs were designed using 130 nm CMOS process. One ASIC contains a 4-channel VCSEL driver
array and the other a 4-channel PIN receiver/decoder array with one channel of each array designated as a spare to bypass
a bad VCSEL or PIN channel.

Each of the receiver/decoder contains a pre-amplification, a bi-phase mark (BPM) clock/data recovery circuit, and low
voltage differential signal (LVDS) outputs for both the clock and data. In order to allow remote control of the chip, the
ASIC includes command decoders that have been designed to be single event upset (SEU) tolerance. The command word
for configuring the chip is formed by a majority vote of the command decoders. To further improve the SEU tolerance, all
latches are based on a dual interlocked storage cell (DICE) latch.

The driver ASIC is designed to operate at 5 Gb/s. Each channel has an LVDS receiver, an 8-bit DAC, and a VCSEL driver.
One channel is designated as the spare channel and contains a 16:1 multiplexer. The multiplexer allows routing of the
received signal from any of the three channels to the spare channel output. The 8-bit DAC is used to set the VCSEL
modulation current. To enable operation in case of a failure in the communication link to the command decoder, we have
included a power on reset circuit that will set the VCSEL modulation current to 10 mA upon power up.

We have extensively characterized the ASICs and then irradiated the ASICs to measure the radiation hardness and SEU
tolerance. We will present the results of the study. In addition, the ASICs have been expended to 12 channels with
improvements based from the prototype results. We will briefly discuss the new design that will be submitted in May.
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Construction of PVC Extrusions for the
NOVA Near and Far Detectors

Content :

NOvVA, or NuMI Off-Axis ve Appearance experiment, is a long baseline neutrino experiment using an off-axis beam
produced by the main injector (NuMI) neutrino beamline at Fermilab. The experiment is designed to study muon neutrino
to electron neutrino oscillations. It consists of two PVC and liquid scintillator detectors and a beamline upgrade. The large
far detector weighs 15 kTon and will be located in Ash River, Minnesota, 810 km from NuMI. The smaller, 222 Ton near
detector will be located underground at Fermi National Accelerator Laboratory. Each detector consists of planes of PVC
extrusions containing liquid scintillator and wavelength shifting fiber. The PVC extrusions are made using a formula
specially designed for high reflectivity, ease of extrusion and tensile qualities. Custom extrusion dies and extruding
procedures have been created to ensure a uniform product that holds to strict dimensional and material tolerances. The
construction of the NOVA near detector on the surface (NDOS) extrusions will be presented, addressing the challenges of
creating physics quality PVC extrusions and the QA techniques used to ensure that quality. Finally, preparations for
construction of the far detector will be discussed.
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The Large Angle Photon Veto System for
the NA62 Experiment at CERN

Content :

The branching ratio (BR) for the decay K+ -> pi+ nu anti-nu is about 10-10 and can be predicted in the Standard Model
with minimal theoretical uncertainties, making it a sensitive probe for new physics. Measurement of this BR is challenging
because of the background from dominant channels. The goal of the NA62 experiment is to measure this BR to within
about 10%.

A system of photon vetoes is needed to reject e.g. pi0's from K+ -> pi+ pi0. We describe the design and construction of one
of the main components of the photon veto system: the large-angle vetoes (LAV), a series of 12 ring-shaped detectors
stationed at intervals of about 10 m along the beam line. The LAVs make creative reuse of lead-glass blocks recycled from
the OPAL electromagnetic calorimeter barrel. We describe the mechanical design and challenges faced during
construction, the development of front-end electronics to allow simultaneous time and energy measurements over an
extended dynamic range using the time-over-threshold technique, and the development of an in situ calibration and
monitoring system. Our results are based on test beam data taken to assist the design of the LAV detectors.
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Steps Towards 8”x8” Photocathode For
The Large Area Picosecond Photodetector
Project At Argonne

Content :

A photocathode with appropriate properties and large area (8”x8”) is required for the Large Area Picosecond Photodetector
(LAPPD) project. In our effort to achieve that goal, we have designed a fabrication system based on lessons learned from
commercial PMT production at Burle Industries. This involves, as the starting point, a duplication of the photocathode
fabrication inside a PMT, using the identical Burle Industries apparatus. This is followed by an intermediate plan to
fabricate a 4”x4” photocathode to test the scalability of the procedure from small PMT to large area. Finally, lesson learned
from the intermediate step will be applied to the design and fabrication of the 8”x8” photocathode. This final step will also
involve an integration with assembly of the photodetector.
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HF GFlash

Content :

We have developed HF GFlash, a very fast simulation of electromagnetic showers using parameterizations of the profiles
in Hadronic Forward Calorimeter. HF GFlash has good agreement to 7 TeV Collision Data and previous Test Beam results.
In addition to good agreement to Data and previous Test Beam results, we also have improve the speed of HF GFlash
significantly. HF GFlash can simulate about 10000 times faster than Geant4.
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Data Acquisition and Readout for the LUX
Dark Matter Experiment

Content :

LUX is a two-phase (liquid/gas) xenon time projection chamber designed to detect nuclear recoils from interactions with
dark matter particles. Signals from the LUX detector are processed by custom-built analog electronics which provide
properly shaped signals for the trigger and data acquisition (DAQ) systems. The DAQ is comprised of commercial
digitizers with firmware customized for the LUX experiment. Data acquisition systems in rare event searches must
accommodate high rate and large dynamic range during precision calibrations involving radioactive sources, while also
delivering low threshold for maximum sensitivity. The LUX DAQ meets these challenges using real-time baseline
suppression that allows for a maximum event acquisition rate in excess of 1.5kHz with virtually no deadtime. This talk
describes the LUX DAQ, and the novel acquisition techniques employed in the LUX experiment. Data processing and
reduction techniques are also described.
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The Belle II Silicon Vertex Detector

Content :

The KEK-B factory (Tsukuba, Japan) has been shut down in mid-2010 after reaching a total integrated luminosity of 1
ab”-1. Recently, the work on an upgrade of the collider (SuperKEKB), aiming a peak luminosity of 8 x 10”35 cm”-2s"-1,
has started. This is 40 times the peak value of the previous system and thus also requires a redesign of the Belle detector
(leading to Belle II), especially its Silicon Vertex Detector (SVD), which surrounds the beam pipe.

Similar to its predecessor, the future Belle II SVD will again consist of four layers of double-sided silicon strip sensors
(DSSD), but at higher radii. Moreover, a double-layer pixel detector will complement the SVD as the innermost sensing
device. All DSSDs will be made from 6" silicon wafers and read out by APV25 chips, which were originally developed for
the CMS experiment. That system was proven to meet the requirements for Belle II in matters of occupancy and dead
time. Since the KEK B-factory operates at relatively low energy, material inside the active volume has to be minimized in
order to reduce multiple scattering. This can be achieved by the Origami chip-on-sensor concept, and a very light-weight
mechanical support structure made from carbon fiber reinforced Airex foam. Moreover, CO2 cooling for the front-end
chips will ensure high efficiency at minimum material budget.

We will give an overview of the design, the sensors, the mechanics, the readout electronics as well as the cooling system of
the future Belle II Silicon Vertex Detector.

Primary authors : Mr. IRMLER, Christian (Institute of High Energy Physics (HEPHY) Vienna)

Co-authors : Dr. BERGAUER, Thomas (Institute of High Energy Physics (HEPHY) Vienna) ; Mrs.
FRANKENBERGER, Annekathrin (Institute of High Energy Physics (HEPHY) Vienna) ; Dr.
FRIEDL, Markus (Institute of High Energy Physics (HEPHY) Vienna) ; Mr. GFALL, Immanuel
(Institute of High Energy Physics (HEPHY) Vienna) ; Mr. VALENTAN, Manfred (Institute of High
Energy Physics (HEPHY) Vienna) ; Dr. TSUBOYAMA, Toru (High Energy Accelerator Research
Organization, KEK) ; Dr. ONUKI, Yoshiyuki (Tohoku University)

Presenter : Mr. IRMLER, Christian (Institute of High Energy Physics (HEPHY) Vienna)

Track classification : Semiconductor Detectors

Contribution type : Oral Presentation
Submitted by : Mr. IRMLER, Christian
Submitted on Thursday 24 March 2011
Last modified on : Sunday 01 May 2011

Comments :

Status : ACCEPTED
Track judgments :

Track : Semiconductor Detectors

Judgment : Proposed to accept (Poster Presentation)
Judged by : COLLINS, Paula
Date : 29 April 2011 10:51

Comments :

Wednesday 01 June 2011 Page 68



TIPP 2011 - 2nd International... / Abstracts book Design and Status of the Data Acquisition Software...

Abstract ID : 64

Design and Status of the Data Acquisition
Software for the NOvA Experiment
Detectors

Content :

The NOvA (NuMI Off-Axis nue Appearance) experiment is a long baseline neutrino experiment using the NuMI main
injector neutrino beam at Fermilab and is designed to search for numu—nue oscillations. The experiment will consist of
two detectors; both positioned 14 mrad off the beam axis: a 222 ton Near detector to be located in an underground cavern
at Fermilab and a 15 kton Far detector to be located in Ash River, MN, 810 km from the beam source. In addition, a
prototype Near detector is currently in operation in a surface building at Fermilab. The detectors have similar design, and
consist of planes of PVC extrusions cells containing liquid scintillator and wavelength shifting fibers. The fiber ends are
readout by Avalanche Photodiodes (APDs). The primary task for the Data Acquisition (DAQ) system is to concentrate the
data from the large number of APD channels (393000 channels at the Far Detector, 15700 channels at the Near Detector),
buffer this data long enough to apply an online trigger, and record the selected data. The concentration of the data is
accomplished through the use of a custom hardware component Data Concentrator Module (DCM). The intermediate
buffering of the data is accomplished through a computing buffer farm, in which each node runs software to apply an
online trigger to a time slice of data received from the DCMs. Data correlated with the beam spill time as well as random
data samples for calibration purposes and events with interesting topology may be selected by the online trigger. In
addition to those components involved in managing the data flow, the DAQ system consists of peripheral components for
monitoring data quality and DAQ performance, run control, configuration management, etc. The design of the DAQ
system, with emphasis on the DAQ software, will be discussed as will experience with its deployment on the prototype
Near Detector.
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Abstract ID : 65

Readout ASIC and electronics for the
144ch HAPD for Aerogel RICH at Belle2

Content :

In the Belle2 experiment at SuperKEKB, we are developing

a proximity focusing ring imaging Cherenkov detector using aerogel as

a radiator (Aerogel RICH) as a PID device in the endcap.

A 144ch multi-anode HAPD (Hybrid avalanche photo-detector) developed
with Hamamatsu Photonics K.K. (HPK) is used as a photodetector.

In order to read out a total of around 10”5 channels from

Aerogel RICH, we have been developing an ASIC that amplifies and
digitizes the signal from HAPDs.

Because we need to detect single photons and the gain of HAPDs is lower
than conventional photo-multipliers,

the ASIC must be of high gain and low noise.

After several productions of the prototype ASICs, the final version

of the ASIC is now being developed. The signal from the ASICs

is read out by FPGAs, and sent to the central DAQ systems of Belle2.

The electronics have to be compact to be fitted in a limited space

behind the detector. The design and development status of the electronics
are reported in the presentation.
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Abstract ID : 66

Large Mass Bolometers for Neutrinoless
Double Beta Decay Searches

Content :

(For the CUORE Collaboration) A bolometer measures the energy deposition through a corresponding temperature rise.
The Cryogenic Underground Observatory for Rare Events (CUORE) is a ton scale bolometric experiment to search for
neutrinoless double beta decay in 130Te. In CUORE, a single bolometer module consists of a 5X5X5 cm3 tellurium oxide
crystal, a silicon heater, and one or two Neutron Transmutation Doped germanium thermistors. Running at 10 mK base
temperature, the bolometer module can achieve an energy resolution of 5 keV (0.2%) at the energy region of interest of
neutrinoless double beta decay. With 988 such modules, an expected background of 0.01 counts per (keV kg year), and five
years of running time, CUORE will be one of the most competitive neutrinoless double beta decay experiments on the
horizon.
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CMS Tracker layout studies for HL-LHC

CMS Tracker layout studies for HL-LHC

Content :

High instantaneous luminosity are expected at the LHC after major upgrades will be performed around 2020. A completely

new outer tracker is foreseen for this High Luminosity scenario, which will probably implement also some trigger

capabilities.

In order to evaluate the best possible design, a lightweight tool was developed (tkLayout) to generate layouts, make an

estimate of the material budget and even provide an a priori estimation of the tracking performance.

tkLayout can be used to optimize a given layout concept, or to compare the performance of different approaches. tkLayout

is not specific to CMS, thus it can be used to design upgrades for other experiments.

The technology of tkLayout will be presented i this talk and results for several layout designs will be discussed.

Primary authors : Dr. MERSI, Stefano (CERN)
Co-authors :

Presenter : Dr. MERSI, Stefano (CERN)

Track classification : Semiconductor Detectors

Contribution type : Oral Presentation
Submitted by : MERSI, Stefano
Submitted on Friday 25 March 2011
Last modified on : Friday 29 April 2011

Comments :

Status : ACCEPTED
Track judgments :

Track : Semiconductor Detectors

Judgment : Proposed to accept (Poster Presentation)
Judged by : COLLINS, Paula
Date : 29 April 2011 11:20

Comments :

Wednesday 01 June 2011

Page 73



TIPP 2011 - 2nd International... / Abstracts book EASIROC, an easy &amp; versatile readout device fo...

Abstract ID : 68

EASIROC, an easy & versatile readout
device for SiPM

Content :

EASIROC, standing for Extended Analogue SI-pm ReadOut Chip is a 32 channels fully analogue front end ASIC dedicated
to readout SiPM detectors. This low power and highly versatile ASIC was developped from the chip SPIROC which has
been designed for the Analogue Hadronic Calorimeter foreseen at the International Linear Collider.

EASIROC integrates a 4.5V range 8-bit DAC per channel for individual SIPM gain adjustment. A multiplexed charge
measurement from 160 fC up to 320 pC is available thanks to 2 analogue outputs. These charge paths are made of 2
variable gain preamplifiers followed by 2 tuneable shapers and a track and hold.

A trigger path integrates a fast shaper followed by a discriminator the threshold of which is set by an integrated 10-bit
DAC. These 32 trigger outputs can be used for timing measurements.

The power consumption is lower than 5 mW/channel and unused features can be powered OFF to decrease the power.

The chip has been designed in AMS 0.35m SiGe technology and 4000 dies have been produced in 2010. Its versatility allows
its use in many photo detector experiments and is already used for PEBS, MuRAY, JPARC and medical imaging.
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Abstract ID : 69

Detection and removal of short-circuits on
GEM-foils

Content :

High resolution scanning system was used to locate the areas on GEM-foils that might contain short-circuit. These areas
were analyzed by threshold method for fast identification. Different methods to remove short-circuits on GEM-foils were
studied. Since using the standard procedure of “burning” shorts with high current might incur additional damage to the
foil, we have also studied several non-destructive methods. These methods were for example washing with high power
ultrasonic, manual extirpation and by using resonance frequencies. We will show results on locating and removing the
GEM-shorts from standard bi-conical 10 cm x 10 cm foils.
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Abstract ID : 70

LUX Cryogenics and Circulation

Content :

LUX is a new dark matter direct detection experiment being carried out at the Sanford Lab, the renewed underground
facility at the Homestake mine in Lead, SD. The detector’s large size supports effective internal shielding from natural
radioactivity of the surrounding materials and environment. The LUX detector consists of a cylindrical vessel containing
350 kg of liquid xenon (LXe) cooled down using a novel cryogenic system. We tested a small-scale four PMT prototype
utilizing over 300 gm of active xenon, installed in the full-sized cryostat. We report the efficiency of a unique internal heat
exchanger with standard gas phase purification using a heated getter, which allows for very high flow purification
without requiring large cooling power, as well as the efficiency of a thermosyphon-based cooling system. Such systems are
required for multi-ton scale up.
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Abstract ID : 71

Germanium Detectors for Dark Matter
Searches

Content :

Germanium detectors operated at temperatures of about 30 mK are commonly used for direct dark matter searches, in
experiments such as CDMS or Edelweiss. Over the past decade, these detectors played a crucial role in improving the
sensitivity of the searches for Weakly Interacting Massive Particles. Recent detector design modifications have
significantly improved the efficiency with which these detectors can identify and reject electromagnetic backgrounds.
Additional studies are being conducted to establish the crystalline structure and purity levels required for successful
operation of germanium-based detectors. Such studies indicate the possibility of significantly increasing the size of
individual germanium detectors, thereby simplifying their design and reducing their cost. I will review the current status
of the germanium-based dark matter detector technology, and I will discuss the prospects of using it for developing a
ton-scale dark matter experiment.
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Abstract ID : 72

Performance and Radioactivity
Measurements of the Photomultiplier
Tubes for the LUX and L.Z Dark Matter
Experiments

Content :

The Large Underground Xenon (LUX) experiment and LZ (LUX-ZEPLIN) experiments are dark matter search experiments
based on ultra-low background liquid xenon time projection chambers. In collaboration with the experiments, Hamamatsu
Photonics has developed a series of very low background photomultiplier tubes (PMTs), culminating in a new fully
operational 3-inch diameter PMT (R11410MOD) that has U/Th radioactivity less than 1 mBq per PMT, representing a
significant improvement over existing photodetectors. The LUX experiment relies on photon counting with 122 2-inch
Hamamatsu R8778 PMTs for detecting the energy and position of all interactions in the active xenon space. Thus, it
requires PMTs with single photon sensitivity and high quantum efficiency at 178 nm in order to detect low-energy
depositions from dark matter. The PMTs need to have low intrinsic radioactivity levels since they are located in the active
region of the experiment, and low-energy scatters in the xenon from radioactive decay byproducts can mimic a positive
dark matter signal. Results from performance tests and radioactivity measurements for the Hamamatsu R8778 PMTs, and
their impact on LUX, will be presented. Results from the developmental Hamamatsu R11410MOD PMTs, and their
projected impact on next-generation dark matter experiments, will also be shown.
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Abstract ID : 73

Operation and Performance of the CMS
Level-1 Trigger during 7 TeV Collisions

Content :

The Compact Muon Solenoid (CMS) experiment at the Large Hadron Collider (LHC) has been collecting data at
center-of-mass energy 7 TeV since March 2010. CMS detects the products of proton beams colliding at a rate of 40 MHz.
The Level-1 trigger reduces this collision rate to an output rate of 100 kHz, which is forwarded to the High-Level trigger, a
dedicated computer farm, which reduces that further to a rate of 100 Hz, suitable for storage of full event data. The Level-1
trigger uses high-speed custom electronics to combine information from electromagnetic and hadronic calorimeters and
three muon detection systems and identifies potential physics objects of interest in only a few microseconds. To ensure
good performance of the Level-1 trigger hardware, robust configuration and monitoring software is also required. This talk
will concentrate on the performance of the Level-1 trigger in the 2010 and ongoing 2011 collision runs, as well as
presenting an overall picture of the hardware and operation.
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Abstract ID : 74

The LUX Dark Matter Experiment: Design,
Calibration, and Simulation

Content :

The LUX (Large Underground Xenon) experiment will attempt to directly detect the WIMP (Weakly Interacting Massive
Particle), or, in the case of no signal, produce improved, world-class limits on the WIMP-nucleon interaction cross-section.
The detector is two-phase, utilizing an electric field to drift charge liberated by a recoil event in the liquid, producing
additional scintillation in the gas. The ratio of primary (liquid) to secondary (gas) scintillation is the basic means for
discriminating between electron and nuclear recoils. The liquid portion is 350 kg (100 kg fiducial) in mass, providing
excellent self-shielding, augmented by a water shield. The detector is currently deployed above ground at the Sanford
Surface Lab for initial testing prior to underground deployment at Homestake, which is scheduled to begin in late 2011.
Various internal and external sources of neutrons and gammas will be used to calibrate the detector, coupled with
comprehensive and rigorous Monte Carlo simulations. Results will be presented from simulating full detector geometry
and incorporating relevant scintillation and ionization physics for xenon.
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Abstract ID : 75

Ultra-thin fully depleted DEPFET active
pixel sensors

Content :

The prototyping of the latest generation of DEPFET active pixel sensors designed for the vertex detector at the Belle-II
experiment at KEK, Japan, and experiments at a future linear collider, has recently been finalized. For the first time the
thinning technology based on SOI wafers finds now its application in a high energy physics experiment. The DEPFET
(DEpleted P-channel FET) is a field effect transistor with an additional implant underneath the channel and integrated on
a fully depleted substrate. It combines the functions of a detector and the first amplification stage in one single device. The
in-sensor amplification makes it possible to create very thin sensors with an excellent signal/noise ratio for minimum
ionizing particles. The fabrication of thin wafer-scale (150 mm wafers) active pixel sensors requires the combination of a
highly specialized MOS technology, including two poly-silicon and three metal layers, on fully depleted bulk with MEMS
technologies. This approach paves also the way to a self-supporting all-silicon pixel module providing high precision
measurements with a minimum of material.

The paper will present in detail the features of the DEPFETSs designed for Belle-II and future linear collider applications
and gives an insight in the manufacturing technology for thin fully depleted active pixel sensors and the resulting module
concept. For the first time we will present a direct comparison between DEPFETs produced on standard thick material (450
micron) and the same devices on 50 micron thin silicon in terms of signal/noise, cluster size and other basic parameters.
These measurements are done on a dedicated low noise test stand allowing a close insight into the properties of the pixel
cell itself. The mechanical properties like bowing, warp, and distortions of the thin silicon with a full layer stack of
poly-silicon, metal traces and inter level dielectrics are probed on self-supporting full size Belle-II modules.
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Abstract ID : 76

High Precision Vertexing at the Belle-II
Experiment

Content :

With a world-record integrated luminosity of 1/ab the Belle detector has impressively verified the CP violation in the
B-meson system as formulated within the Standard Model (SM). On the other hand, Belle has also found some tantalizing
hints, although statistically not yet significant, of new physics beyond the SM. In order to further explore this exciting
field, an upgrade of the existing KEKB machine in Tsukuba, Japan, is planned. The new Super Flavor Factory, SuperKEKB,
will be an asymmetric (4GeV,7GeV) e+e-collider, working at the center of mass energy of the Y(4S) resonance, achieving a
luminosity 40 times higher than the KEKB machine. To fully exploit the physics potential of the new B-factory and to cope
with the higher occupancy and radiation levels expected at SuperKEKB, an upgrade of the Belle detector is being pursued
by the Belle II collaboration. The most challenging requirements of the new detector are precise vertexing and momentum
measurements giving a good impact parameter resolution for low energy secondary particles. Hence a vertex detector
must be designed to achieve a spatial resolution of 10um and a material budget of 0.19X0 per layer to reduce as much as
possible the multiple Coulomb scattering. This will be provided by a new silicon pixel vertex detector ("PXD") placed in
the central region of the Belle II detector. The PXD will consist of the two layers of thin (75pm) DEPFET Active Pixel
Sensors with radii at 14mm and 22mm. The inner layer consists of 8 planar sensors, each with a width of 15mm, and a
sensitive length of 90mm. The outer layer consists of 12 modules with a width of 15mm and a sensitive length of 123mm.
The sensitive lengths in each of the layers are determined by the required angular acceptance of the tracker. In this paper,
an overview of the full system will be given, including the sensor, the front-end electronics and both the mechanical and
thermal solutions specially designed for this system. Additionally, the expected performance of the detector system will be
presented.
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Abstract ID : 77

The time Calibration system for KM3NeT
Neutrino Telescope

Content :

KM3NeT is a future deep-sea Research Infrastructure hosting a cubic kilometre-scale neutrino telescope and facilities for
marine and earth sciences in the Mediterranean Sea. The consortium is made up of 40 institutes from 10 European
countries, and includes all the groups that have developed the pilot projects, ANTARES, NEMO and NESTOR.

The KM3NeT telescope will consist of a three-dimensional array of optical modules arranged on vertical “detection units
(DUs)”, anchored to the sea floor and held in tension by submerged buoys.

The time resolution of this detector has to be known with great accuracy since the angular resolution of the track
reconstruction depends on the accurate measurement of the relative arrival times of Cherenkov photons reaching the
photon sensors. The intrinsic, unavoidable limitation in time resolution (chromatic dispersion and PMT transit time
spread) imply that the calibration system of a water-based neutrino telescope must provide a precision at the nanosecond
level

The experience with the ANTARES deep sea neutrino telescope has shown that a distributed system of external light
sources illuminating the photon detectors with short (~ 5ns FWHM) time-referenced light flashes is very useful to ensure
the time calibration of the detector and to measure water optical properties.

Whilst the basic timing calibration concept applied in ANTARES will be retained, the larger spacing between
photo-detectors required in a cubic-kilometre-scale detector results in modified requirements for the KM3NeT system.

A three-dimensional system of optical emitters has been studied: several LED models have been tested, and four models
preselected as suitable for use in KM3NeT were incorporated into ANTARES for in-situ testing.

Based on the resulting data, several LED beacons will be integrated in the forthcoming deployment of a pre-production
KM3NeT detection unit planned for autumn 2011.

The design, optimization and construction of the KM3NeT optical time calibration devices are described.

Supported through the EU, FP6 Contract no. 011937 and FP7 grant agreement no. 212252.
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Abstract ID : 78

The near neutrino detector complex of the
T2K experiment

Content :

The main purpose of the near neutrino detector (ND280) of the long baseline experiment T2K designed for a sensitive
search of the muon neutrino into electron neutrino transition is to measure the parameters of the non-oscillated neutrino
beam close to the production target. The near detector complex, located in J-PARC at 280 meters from the target, consists
of the on-axis INGRID (Interactive Neutrino GRID) detector and the ND280 off-axis detector. The primary purpose of the
INGRID is to monitor the beam profile and stability. The off-axis detector includes a pi-zero detector, a tracker (2
fine-grained detectors + 3 time-projection chambers) and electromagnetic calorimeter located inside the UA1 magnet
which is instrumented with scintillator detectors. The detailed detector description, its performance in the neutrino beam
and obtained results will be presented.
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Abstract ID : 79

Neutron detectors array system for ICF
experiments

Content :

In recent years, the increasing neutron yields of ICF implosions have made it possible to attempt measurements of low
yield secondary neutrons. The secondary neutron energy spectra from ICF targets can be used to diagnose the temperature
or areal density (pR) of the fuel. Because the neutron emission time is short (<1 ns), the spectra can be obtained from
time-of-flight (TOF) measurements. But the yields from these secondary reactions are too low for accurate spectra from
conventional current-mode TOF detectors. Single-hit neutron detector arrays are used to increase sensitivity while
maintaining good time resolution for low-yield targets.

A 960-channel detector array is designed to obtain neutron spectra from targets on SG-III prototype laser facility in China.
It consists of 960 channels of a neutron sensitive plastic scintillator (BC422 type) coupled to a photomultiplier tube (PMT)
and data acquisition electronics. Every PMT is followed by a discriminator, TDC, Shaper and ADC to allow the
measurement of neutron arrival time as well as pulse amplitude. The array is capable of measuring yields as low as 4x105
DT neutrons (100 detected hits) with resolution of 1.0 ns (90 keV for 14.1MeV DT neutrons with 16.67-m flight path).

In the ICF experiments, the secondary neutrons arrive at the detector array after X and gamma rays, and before the
primary neutrons. All these uninterested particles can produce pulses in scintillators and PMTs. And they can not be
shielded completely. To ensure the proper functioning of the single-hit-mode neutron detectors array, a timing controller
module is in need either. It will supply relevant control signals for the electronics system.

The whole system should be properly designed, tested and calibrated to obtain the accurate secondary neutron spectra.
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DSSC - an X-ray Imager with Mega-Frame
Readout Capability for the European XFEL

Content :

The paper presents the concept and the status of the DSSC project, an ultra-high speed detector system for the European
XFEL in Hamburg. The DSSC (DEPFET Sensor with Signal Compression) is a 1Mpix camera with a sensitive area of
200x200 mm2 designed to record X-ray images at a maximum frame rate of 4.5MHz. The system is based on a DEPFET
Active Pixel Sensor as the central amplifying structure providing a detection efficiency of close to 100% for X-rays from 0.5
keV up to 10keV. 256 readout ASICs are bump-bonded to the detector in order to provide full parallel readout. The signals
coming from the sensor, after being processed by an analogue filter, are digitized by 8-bit ADCs and locally stored in a
SRAM.

The expected high brilliance of the XFEL beam calls for an extremely high dynamic range of up to le4 photons of 1 keV
per pixel and requires at the same time for other experiments a single 1keV photon resolution. To achieve that, a strongly
non-linear characteristic is required. The proposed DEPFET provides the required dynamic range compression at the
sensor level. The most challenging property is that the single 1keV photon resolution and the high dynamic range are
accomplished within the 220 ns frame read-out time.

The paper will discuss the main building blocks of the system, including the sensor with signal compression, read-out
ASICs, module design, and report the status of the developments.
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Abstract ID : 91

A non-linearity correction method for the
fast digital multi-channel analyzers

Content :

Fast digital multi-channel analyzers (FDMCA) which base on flash ADC have been intensively used recently. The
principle of FDMCA is different from the traditional MCA which based on the Wilkinson ADC. The non-linearity,
including the INL and DNL, arising from flash ADC, degraded the accuracy of FDMCA. To improve the non-linearity of
fast digital MCA, a practical off-line correction method has been proposed in this paper. A special measurement was made
to obtain the non-linearity feature of the MCA system previously. And the non-linearity data should be saved to correct
the other data originated from general measurement with the same system. Because the non-linearity in the same system
is changeless strictly, the non-linearity can be eliminated by comparing the data between the general measurement and
the previous special measurement.

A definition of the required algorithms is presented in this paper. Both electronics tests and radiation tests were done
comparing the results with a commercial MCA. The results show that the correction method proposed is more helpful in
improving measure accuracy than precision.
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Large area Micromegas chambers with
embedded front-end electronics for hadron
calorimetry

Content :

Micromegas (Micro-mesh gaseous structure) is an attractive technology for applications in particle physics experiments
(TPC, calorimeters, muon systems, etc.). The most important results of an extensive R & D program aiming to develop a
new generation of a fine-grained hadron calorimeter with low power consumption digital readout using Micromegas
chambers as an active element are presented. The emphasis is put on an innovative engineering solutions of the chamber
construction, development of low noise ASIC and its calibration, and simulation of the physics performance of a complete
calorimeter. In 2010, the first large scale prototype of Micromegas chamber with almost 8000 readout channels has been
built and tested with high energy particle beams at CERN. The fundamental results, such as detection efficiency, hit
multiplicity, gain stability, response uniformity and effect of power pulsing of detector front-end electronics are reported.
Eventually, the prospective towards the construction of a technological prototype of a 4.5 lambda deep digital calorimeter
for a future linear collider will be also presented.
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Abstract ID : 93

First result of T2K new neutrino detector,
Proton Module

Content :

The T2K (Tokai-to-Kamioka) long baseline neutrino oscillation experiment started in Apr. 2009. T2K is aiming to measure
the oscillation parameters associated with muon neutrino disappearance precisely and to search for electron neutrino
appearance. A high intensity neutrino beam from J-PARC (Japan Proton Accelerator Research Complex) is measured with
the 280m near detector complex (ND280) and the 295km far detector (Super-Kamiokande).

For the oscillation analysis of T2K, there is a large systematic error attributed to uncertainty of neutrino interaction. So we
have constructed a new neutrino detector, "Proton Module" to measure the neutrino interaction precisely and suppress the
systematic error. The Proton Module consists of 1204 plastic scintillator bars with Fiber-MPPC (Multi-Pixel Photon
Counter) readout. Since it is a fully-active detector, it can reconstruct tracks of various kinds of particles from interaction
point. The Proton Module started taking beam data from Nov. 2010. We will report the first result of the analysis of the
beam data.
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Thermally Conducting Carbon Foam for
Support of Pixel and Silicon Strip
Detectors

Content :

A new type of low density, thermally conducting carbon foam has been developed for fabrication of low-mass support
structures for silicon pixel and silicon strip detectors. The properties of the foam will be described. Prototype structures
using the carbon foam have been constructed and tested. Mechanical and thermal measurements will be presented. Results
after extensive thermal cycling and irradiation up to doses of 1 GRad will also be described. Future structures and
implementation will be proposed.
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Abstract ID : 95

The upstream detectors of the FIRST
experiment at GSI

Content :

The FIRST (Fragmentation of Ions for Relevant Space and Therapy) experiment at GSI has been designed for the
measurement of Carbon fragmentation cross sections at different energies between 100 and 1000 AMeV.

The experimental setup integrates an already existing magnet, TPC (Music), neutron detector (Land) and ToF scintillator
wall with some newly designed detectors in the, so called, interaction region (IR) around the carbon removable target. The
IR target upstream detectors are the scintillator Start Counter and a Beam Monitor drift chamber optimized for a precise
measurement of the beam interaction time and impinging point on the target. The downstream detectors are a silicon
vertex detector and a calorimeter for detection of the fragments emitted at large angles.

In this presentation we review the design of the upstream detectors as well as the test beam results obtained on 511 keV
electrons (at the BTF facility in the INFN Frascati laboratories) and on protons and carbon ions (at the INFN LNS
Laboratories in Catania) of 80 AMeV energy.

The Start Counter is a scintillator (E]J-228, Pilot U) detector designed for triggering and timing purposes, optimized trough
a careful balancing of detector time resolution (the time of flight measured at the end of the Music TPC is used to
disentangle the different fragments) and minimization of the detector thickness (and hence pre target beam interaction
probability). The final adopted layout is implemented trough a 150 um thick scintillator disc, with the light collected by
means of optical fibers radially glued and connected to four UBA H10721-201 photomultipliers.

A preliminary evaluation of the time resolution obtained in the test beams ranges from 400 ps on protons to 200 ps on
carbon ions.

The Beam Monitor is a drift chamber made of alternated horizontal and vertical wire layers, each with 3 rectangular cells
16 mm wide and 10 mm thick along the beam direction. The geometry layout has been optimized in order to minimize the
beam interactions on the wires. A total of 12 layers provides tracking redundancy and ensures an high tracking efficiency
and an excellent spatial resolution. On electron, proton and carbon ions beams, different gas mixtures have been tested
(Ar/CO2 and P10) and preliminary results show that detector single cell space resolution matches the 100 pm design value.
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Abstract ID : 96

The Enriched Xenon Observatory (EXO)

Content :

The Enriched Xenon Observatory (EXO) is an experimental program designed to search for the neutrinoless double beta
decay (0nbb) of Xe-136. Observation of 0Onbb would determine an absolute mass scale for neutrinos, prove that neutrinos
are massive Majorana particles (indistinguishable from their own antiparticles), and constitute physics beyond the
Standard Model. The current phase of the experiment, EXO-200, uses 200 kg of liquid xenon with 80% enrichment in
Xe-136, and also serves as a prototype for a future 1-10 ton scale EXO experiment. The double beta decay of xenon is
detected in an ultra-low background time projection chamber (TPC) by collecting both the scintillation light and the
ionization charge. The detector is now operational at the Waste Isolation Pilot Plant (WIPP) in New Mexico. It was first
run with natural xenon to fully commission it and study its performance. Preparation for physics data taking is underway.
The projected two-year sensitivity for neutrinoless double beta decay half-life is 6.4E25 y at 90% confidence level. In view
of a future ton scale experiment, the collaboration is performing R & D to realize an ideal, background-free search for
which the daughter nucleus produced by the double beta decay is also individually detected. In this talk, the current status
and preliminary results from EXO-200 will be presented, and prospects for a ton scale EXO experiment will be discussed.
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Abstract ID : 97

Development of a UV/X-ray imaging
device based on large area gas
photo-multiplier.

Content :

A new type high spatial resolution radiation detector based on UV scintillators + gaseous imaging device is presented. In
the last decades, gaseous photo-multipliers with ultraviolet sensitive CsI photocathodes have been tested. In addition, these
days, large area micro pattern gaseous detectors, such as Micromegas, GEM, and pPIC have been developed. These devices
can provide a low cost large area UV photon detector with position sensitivity. The UV imaging detector itself can be
applied to material analysis researches and to liquid Ar/Xe scintillators for astro-particle physics . Furthermore, if
combined with UV scintillating crystals, it can be a hard X-ray imaging device which compensates the low detection
efficiency of the gas detectors; thus we are developing both CsI based position sensitive gaseous photo-multipliers and
Fluoride crystal UV scintillators.

The prototype UV detector consists of 10 cm x 10 cm size of uPIC and GEM, and a transmissive/reflective CslI
photocathode layer. 2GEMs and a uPIC were used for the charge amplification, which allows to suppress the
avalanche-induced photon and ion feedback and provide the high gain operation. The readouts are 400um-pitch strips.

We have already reported the imaging properties of this prototype detector, such as in JINST 4 (2009) P11006. Recently, we
have succeeded in developing a high luminosity UV scintillators and optimized the electric fields in photo-electron
multiplication, so the detection efficiency of the device is much improved.
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Timing detectors with 10 ps resolution

Content :

We have developed particle detectors (QUARTICs) with 10 ps resolution, based on Cherenkov light in fused silica read out
by micro-channel plate photomultipliers (MCP-PMTs) or silicon photomultipliers (SiPMs). Their geometry is edgeless,
allowing an active area very close to the intense Large Hadron Collider (LHC) beam, with the photodetectors away from
the beam to minimize radiation damage. They satisfy the requirements of a project to localize the collision point and study
exclusive Higgs boson production at the LHC.
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DAMA/LIBRA at Gran Sasso

DAMA/LIBRA at Gran Sasso

Content :

The DAMA/LIBRA set-up (about 250 kg highly radiopure Nal(Tl)) is
running at the Gran Sasso National Laboratory of the LN.F.N..

It has already released the results obtained in 6 annual cycles;

the cumulative exposure with the one released by the former DAMA/Nal
is 1.17 ton x yr, corresponding to 13 annual cycles. The data further
confirm the model independent evidence for the presence of Dark Matter
particles in the galactic halo on the basis of the Dark Matter annual
modulation signature (8.9 sigma C.L.). The data of a further annual cycle
have already been collected before the new important upgrading performed
at the end of 2010. The set-up has now started the data taking in this new
configuration. Results, comparisons and perspectives will be summarized.
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Abstract ID : 100

A GEM-TPC prototype detector for
PANDA

Content :

High-precision spectroscopy of hadrons in the strange and charm sector, as envisaged in the PANDA experiment requires
an excellent charged particle tracking system with multiple track identification (up to 4000 tracks superimposed inside the
TPC all the time), high spatial resolution (6r¢~150 pm,ocz~1mm),high momentum resolution

(~1%),minimal material budget (~1% of radiation length)high rate capability, resistance against aging, etc. Therefore, a
cylindrical Time Projection Chamber(TPC)was proposed as the central tracking detector for PANDA.In addition to its
excellent tracking properties, a TPC would strongly improve particle identification (PID) in the sub-GeV region, which is
very important for most of the interesting physics channels and for rejection of low momentum pions from ppbar
annihilation at PANDA. Owing to the beam properties at the High Energy Storage Ring (HESR), the TPC has to operate at
high particle rates and in a continuous mode, i.e. without gating. The use of GEM foils as amplification stage instead of
conventional MWPC’s allows us to bypass the necessity of a gating structure, as the back drift of ions into the drift volume
has been shown to be intrinsically suppressed due to the asymmetric internal field configuration in a GEM-based gas
amplification system.A large prototype detector has been designed, built and tested at FOPI experiment at GSI Darmstadt.
Triple GEM stack is used at the amplification stage. The prototype has been commissioned with cosmic rays before it was
installed in the FOPI experiment at the end of 2010. The application of the prototype in a running physics experiment
constitutes a very useful test and provides valuable data on the tracking performance of an ungated GEM-TPC in PANDA.
For FOPI, in turn, the TPC will provide a significant improvement for the detection of A-vertices. Here the design of the
prototype and first results obtained during the beam test in FOPI will be presented.
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The KM3NeT Deep-Sea Research
Infrastructure

Content :

KM3NeT is a future deep-sea research infrastructure in the
Mediterranean Sea that will hold a multi-cubic-kilometer neutrino
telescope. Located in the Northern Hemisphere, KM3NeT will be able to
observe point-like sources of cosmic neutrinos in a region of the sky
that includes the Galactic Center.

KM3NeT will employ a number of innovative technologies that are the
main subject of the presentation. It is currently planned to install
optical modules of 17 inch diameter that will contain 31
photomultiplier tubes each. Triggered data will be digitized

off-shore. These "digital optical modules” will be installed on
horizontal bar structures of several meters of length. Several of

these structures will be stacked to form a vertical tower,
interconnected by tethers at distances of several tens of meters.

To reconstruct the Cherenkov cones of charged particles produced in
neutrino interactions, a time synchronization on a sub-nanosecond
level is required. To calibrate the complete timing in situ, LED
beacons, integrated into the optical modules, will be used. The
devices are currently tested within the ANTARES neutrino telescope. To
calibrate the position of the optical modules on the towers, which are
free to sway with the sea currents, a system of acoustic transceivers
at fixed positions on the sea floor and receivers along the towers

will be used. The data will be sent continuously to shore, where the
algorithms for position calibration will be applied. Sending all data
to shore will allow both for flexibility in applying the position
calibration algorithms and for using the data for further analyses,
such as for marine science investigations or acoustic neutrino
detection.
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Abstract ID : 102

The Ring Imaging CHerenkov detectors of
the LHCb experiment

Content :

Particle identification is the

fundamental requirement of the LHCb experiment to fulfill its physics programme. Positive hadron identification
is performed by two Ring Imaging CHerenkov (RICH) detectors. This system covers
the full angular acceptance of the experiment and is equipped with three
Cherenkov radiators to identify particles in the wide momentum range from

1 GeV/c up to 100 GeV/c. The Hybrid Photon Detectors (HPDs) located

outside the detector acceptance provide the photon detection with 500,000

channels. Specific readout electronics have been developed to readout and
processing data from the HPDs including data transmission and power

distribution. A dedicated very high voltage control system has been implemented
to operate and monitor the photon detectors. The operation and

performance of the RICH system are ensured by the constant control and
monitoring of low voltage and high voltage systems, of the gas

quality and enviromental parameters, of the mirror alignment, and finally

detector safety. The description of the LHCb RICH will be given.

The experience to operate the detector at the Large Hadron Collider

will be presented and discussed.
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Data Acquisition System for Three
Position-Sensitive-Counter Based Neutron
Dosimeter

Content :

Neutron dosimeter is used to measure and analyze neutron dose. Because of the energy range of neutron radiation field is
wide, single moderator with single counter dosimeter is hard to get a good energy response, while the multi-moderator
with multi-counter dosimeter could provide a good energy response but a poor usability. Neutron dosimeter based on
single moderator with multi-counter could balance the performance and usability, but there is no special measuring
equipment for it in China. In this paper, a well performed data acquisition system (DAS) is presented for the neutron
dosimeter which is based on single moderator with three 3He position-sensitive counters. With the Digital Pulse
Processing (DPP) techniques, six-channel waveform from the Analog to Digital Converter (ADC) is processed by digital
time-coincidence and digital peak searching logics in Field-Programmable Gate Array (FPGA). A position information
statistics of events which match the time-coincidence is given out by PC client. With electronics performance test and
applicant test, it concludes that the DAS could provide a high resolution of position information at high counting rate, and
it is a significant support for principle verification, detector performance verification and product development.

Key words: data acquisition, neutron dosimeter, position-sensitive counter
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Performance of the RICH detectors of
LLHCb

Content :

Hadron identification, in particular the ability to distinguish

charged kaons and pions, is crucial to many of LHCb core physics
analyses. LHCb Ring Imaging Cherenkov (RICH) detector fulfills this
role by providing charged particle identification in the momentum
range between 1 and 100 GeV/c. The calibration and monitoring of the
RICH detectors is achieved using samples of $D"{*}$, $K_{S}*{0}$, $
\Lambda$ and $\phi$ events, which are plentiful in the data and can be
cleanly isolated through their decay kinematics. The particle
identification performance of the LHCb RICH detectors, measured in
data taken during the 2010 and 2011 LHC runs, will be presented along
with the strategy for aligning and calibrating the detector. Finally

this performance will be placed in context by highlighting the impact
of the RICH performance on some of LHCb benchmark analyses.
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A large-area detector for precision
time-of-flight measurements at LHCb

Content :

The TORCH (Time Of internally Reflected CHerenkov light) detector is an
innovative high-precision time-of-flight system which is suitable for large
areas, up to tens of square metres, and is being developed for the upgraded
LHCb experiment. The TORCH provides a time-of-flight measurement from the
imaging of photons emitted in a 1 cm thick quartz radiator, based on the
Cherenkov principle. The photons propagate by total internal reflection to the
edge of the quartz plane and are then focused onto an array of Micro-Channel
Plate (MCP) photon detectors at the periphery of the detector.

The goal is to achieve a timing resolution of 15 ps per particle, over a

flight distance of 10 m. This will allow particle identification in the

challenging intermediate momentum region, up to 20 GeV/c. Commercial MCPs
have been tested in the laboratory and demonstrate the required timing
precision. An electronics readout system based on the NINO and HPTDC chipset
is being developed to evaluate an 8x8 channel TORCH prototype in a testbeam.
The expected performance of the TORCH detector at LHCb in full

simulation will also be presented.
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SPACIROC: A Front-End Readout ASIC
for JEM-EUSO cosmic ray observatory

Content :

The SPACIROC ASIC is designed for the JEM-EUSO fluorescence imaging telescope onboard of the International Space
Station. Its goal is the detection of Giant Air Shower above a few 10"19 eV, developing at a distance of about 400 km,
downward in the troposphere. From such distance, most of the time, the number of the photons expected in the pixels is
very weak, ranging from a few units to a few tens. For such running conditions, we propose a low-power, rad-hard ASIC
which is intended for reading out a 64-channel Multi-Anode Photomultiplier. The two main features of this ASIC are the
photon counting mode for each input and the charge-to-time (Q-to-T) conversions for the multiplexed channels. In the
photon counting mode, the 100% triggering efficiency is achieved for 50fC input charges. For the Q-to-T converter, the
ASIC requires a minimum input of 2pC. The working conditions of JEM-EUSO require the ASIC to have a low power
dissipation which is around 1mW/channel. The design of SPACIROC and the test results are presented in this paper.
SPACIROC is a result of the collaboration between OMEGA/LAL-Orsay, France, RIKEN, ISAS/JAXA and Konan
University, Japan on behalf of the JEM-EUSO consortium.

Primary authors : Mr. AHMAD, Salleh (OMEGA/LAL/IN2P3/Université Paris Sud 11,France)

Co-authors : Dr. BARRILLON, Pierre (OMEGA/LAL/IN2P3/Université Paris Sud 11,France) ; Mrs.
BLIN-BONDIL, Sylvie (OMEGA/LAL/IN2P3/Université Paris Sud 11,France) ; Dr.
DAGORET-CAMPAGNE, Sylvie (OMEGA/LAL/IN2P3/Université Paris Sud 11,France) ; Dr. DE
LA TAILLE, Christophe (OMEGA/LAL/IN2P3/Université Paris Sud 11,France) ; Mr. DULUCQ,
Frederic (OMEGA/LAL/IN2P3/Université Paris Sud 11,France) ; Dr. MARTIN-CHASSARD,
Gisele (OMEGA/LAL/IN2P3/Université Paris Sud 11,France) ; Dr. KAWASAKI, Yoshiya
(RIKEN,Japan) ; Dr. MIYAMOTO, Hiroko (RIKEN,Japan) ; Dr. IKEDA, Hirokazu
(ISAS/JAXA,Japan) ; Dr. KAJINO, Fumiyoshi (RIKEN,Japan)

Presenter : Mr. AHMAD, Salleh (OMEGA/LAL/IN2P3/Université Paris Sud 11,France)

Track classification : Front-end Electronics

Contribution type : Oral Presentation
Submitted by : Mr. AHMAD, Salleh
Submitted on Tuesday 29 March 2011
Last modified on : Thursday 21 April 2011

Comments :

Status : ACCEPTED
Track judgments :

Track : Front-end Electronics

Judgment : Proposed to accept (Oral Presentation)
Judged by : ARAI, Yasuo

Date : 21 April 2011 02:00

Comments : "20 min"

Wednesday 01 June 2011 Page 108



TIPP 2011 - 2nd International... / Abstracts book Silicon sensor R &amp; D for an upgraded CMS Track...

Abstract ID : 107

Silicon sensor R & D for an upgraded CMS
Tracker in HL-LHC

Content :

FNAL is participating in a CMS Tracker silicon sensor R & D project for the second phase of the planned LHC upgrade
(HL-LHC). We present results from the tests conducted at Fermilab to determine the characteristics of thin, single-sided
silicon sensors acquired from HPK in order to establish optimal material and strip/pixel features for the upgrade of the
CMS Tracker. In addition to increased radiation hardness requirements, the HL-LHC sensors will need to be both robust
and relatively low-cost given the very large number of sensors required for the full Tracker. Over one hundred 6 inch
wafers were produced by HPK with substrates and thicknesses: MCZ 200 pm, FZ 200 pm, FZ 100 pm, EPI 100 pm, and EPI
75 pm. Sensor geometries included pixel, long pixel, and strips of both n-type and p-type with both p-stop and p-spray
isolation. We studied capacitance (to back plane, inter-strip), depletion, and breakdown voltages of the sensors with
various thickness and pitches. We also studied the signal-to-noise ratio using a radioactive source. The test setups have the
option for repeating the tests at low temperatures, after irradiation of the sensors with protons and neutrons.
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GPU s for fast triggering in NA62 experiment

GPUs for fast triggering in NA62

experiment

Content :

We discuss an approach for using commercial graphic processors (GPUs) at
the earliest trigger stages in high-energy physics experiments, and study its
implementation on a real trigger system in preparation.

In particular we focus on the possibility to reconstruct rings in a
Cherenkov detector as building block of a selective trigger condition for
rare decay search.

Latency and processing rate measurements on several state-of-the-art
devices are presented, and the potential issues related to processing

time jitter and data transfer throughput are discussed.
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Variations in CVD Diamond Detector’s
response to radiations with the crystal’s
defects compared with calculated values
from MC code (PENELOPE) at low energy
Mammographic X-ray range

Content :

The exceptional and unique physical properties of diamond have made the mineral a choice material in radiation
measurement. Diamond detectors are currently used extensively in high-energy physics. The tissue equivalence of
diamond allows for accurate radiation dose determination without large corrections for different attenuation values in
biological tissue. The low Z value limits this advantage however to the lower energy photons such as for example in
Mammography X-ray beams.

This paper assays the performance of nine Chemical Vapor Deposition (CVD) diamonds for use as radiation sensing
material. The specimens fabricated in wafer form are classified as detector grade, optical grade and single crystals.

It is well known that the presence of defects in diamonds, including CVD specimens, not only dictates but also affects the
responds of diamond to radiation in different ways. In this investigation, tools such as electron spin resonance (ESR),
thermolumniscence

(TL) Raman spectroscopy and ultra violet (UV) spectroscopy were used to probe each of the samples. The specimen was
spectroscopically analyzed with a-particles for a choice of detector sample and for linearity, sensitivity and other
characteristics of a detector to photon interaction.

The resistivity of each of the diamond grade is calculated from the I-V characteristics of the samples.

The diamonds categorized into four each, of the so called Detector and Optical grades, and a single crystal CVD were
exposed to low X-ray peak voltage range (22 to 27 KVp) with a trans-crystal polarizing fields of 0.4kV.cm-1, 0.66kV.cm-1
and 0.8kV.cm-1.

The presentation discusses the presence of defects identifiable by the techniques used and correlates the radiation
performance of the three types of crystals to their presence. The choice of a wafer as either a sensitive alpha detector,
spectrometer or as X-ray dosimeter within the selected energy range was made. The analyses was validated with Monte-
Carlo code (PENELOPE)
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RECENT DEVELOPMENTS IN
PHOTOMULTIPLIERS AND
READ-OUT SYSTEMS

Content :

This paper reviews recent developments in imaging photomultiplier technology.

Recent developments have significantly advanced the time resolution limits of MCP based photomultipliers; this is of
particular importance for applications in nuclear physics. For example, PMTs are used for Gamma Reaction History at
Omega and similar experiments. Since 2004,PMT diagnostic capability has improved from 224ps to less than 100ps.The
response times of various models are shown and we show the response of a new 400mm tube

For neutron diagnostics, we have improved the gating (high speed switch on/off) to discriminate between neutrons and
gamma-rays. These are characterized at Photek by walking a fast laser pulse through the gate,which can now achieve
switching times approaching 3ns.

We are also developing fast read-out systems based on CERN chips developed for ALICE, which are intended for life
science applications such as fluorescence lifetime imaging.
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Abstract ID : 111

Status of Hyper-Kamiokande detector R &
D

Content :

The Hyper-Kamiokande detector, a water Cherenkov detector with one megaton total mass, is a next-generation detector
for nucleon decay and neutrino studies.

Main goals are a search for the nucleon decay with ten times better sensitivity than current lifetime limits set by
Super-Kamiokande, precise measurement of the neutrino mixing matrix (in particular the CP-violating Dirac phase) with
accelerator and atmospheric neutrinos, and other researches in particle and astroparticle physics with extraterrestorial
neutrinos.

Technical design of the detector such as large caverns and tanks, photo-sensors and readout system, and water purification
system, is ongoing.

This presentation will give an overview of goals and challenges of the experiment and the latest design of the
Hyper-Kamiokande detector.
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Super-Kamiokande's Gadolinium Research
and Developement Project

Content :

The proposed introduction of a soluble gadolinium [Gd] compound into water Cherenkov detectors can result in a high
efficiency for the detection of free neutrons capturing on the Gd. The delayed 8 MeV gamma cascades produced by these
captures in coincidence with a prompt positron signal serve to uniquely identify electron anti-neutrinos interacting via
inverse beta decay. Such coincidence detection greatly reduces backgrounds, allowing a large Gd-enhanced water
Cherenkov detector to make the first observation of the diffuse supernova neutrino background and high precision
measurements of Japan's reactor anti-neutrino flux, while still allowing for all current physics studies to be continued.
Now a dedicated Gd test facility is operating in the Kamioka Mine, home of the Super-Kamiokande [SK] detector. This
new facility will house a stainless steel tank filled with 200 tons of water and lined with 240 50-cm photomultiplier tubes, a
specially designed water system for filtration and gadolinium recovery, and multiple devices for evaluating the quality of
the water in the tank. Successful running of this new facility will demonstrate that adding Gd salt to SK is both safe for
the detector and is capable of delivering the expected physics benefits.

Primary authors : Mr. RENSHAW, Andrew (UCI)
Co-authors :

Presenter : Mr. RENSHAW, Andrew (UCI)

Track classification : Detectors for neutrino physics

Contribution type : Oral Presentation
Submitted by : RENSHAW, Andrew
Submitted on Wednesday 30 March 2011
Last modified on : Sunday 24 April 2011

Comments :
If for some reason an oral presentation is not appropriate, I would then like to present a poster.

Status : WITHDRAWN
Track judgments :

Track : Detectors for neutrino physics

Judgment : Proposed to accept (Poster Presentation)
Judged by : SODERBERG, Mitchell

Date : 24 April 2011 22:45

Comments : "Propose as poster."

Wednesday 01 June 2011 Page 116



TIPP 2011 - 2nd International... / Abstracts book The Belle II detector

Abstract ID : 113

The Belle II detector

Content :

While B factories were built to check whether the Standard Model with the CKM matrix offers a correct description of CP
violation,

the next generation of B factories (so called super B factories) will look for departures from the Standard Model. For such a
study, a 50 times larger data sample is needed, corresponding to an integrated luminosity of 50 ab”-1. To achieve the
necessary increase of event rates by a factor of 40, a substantial upgrade is required both of the accelerator complex as well
as of the detector.

To maintain the excellent performance of the detector, the critical issue will be to mitigate the effects of higher
backgrounds (by a factor of 10 to 20), leading to an increase in occupancy and radiation damage, as well as fake hits and
pile-up noise in the electromagnetic calorimeter. Higher event rates require substantial modifications in the trigger
scheme, DAQ and computing relative to the current experiments. In addition, improved vertex detection and hadron
identification are needed, and similarly good (or better) hermeticity is required.

For the Belle-II detector, the following solutions will be adopted.

The new vertex detector will have two pixel layers, at r = 14 mm and r = 22 m around a 10 mm radius Be beam pipe, and
four double-sided strip sensors at radii of 38 mm, 80 mm, 115 mm, and 140 mm. The pixel detector will be based on
DEPFET sensors. A significant improvement in vertex resolution is expected with respect to Belle, both for low
momentum particles because of reduced Coulomb scattering, as well as for high momentum particles

because the high resolution pixel detector is closer to the interaction point. Another important feature is a significant
improvement in K_S reconstruction efficiency with good vertex resolution because of a larger volume covered by the
vertex detector. An improved charged hadron identification performance will be achieved by using two novel devices, a
time-of-propagation (TOP) counter in the barrel part, and a RICH with a focusing aerogel radiator in the forward region of
the spectrometer. The electromagnetic calorimeter in the barrel part will use the existing CsI(T1) crystals, but will employ a
wave-form sampling read-out system; in the end-caps CsI(T1) will be replaced by pure Csl. The resistive plate chambers of
the end-cap muon and K_L detection system will be replaced by scintillator strips, read out by SiPMs. All components will
be read out by a wide-band readout electronics and with an improved computing system.

The proposed talk will focus on the most important features of the new detector system.
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Calibration UV LED System with tunable
light intensity for CALICE tile hadron
calorimeter

Content :

We report on several versions of the calibration and monitoring system for the scintillator tile hadron calorimeter for the
ILC. Our first calibration and monitoring board (CMB) is used to calibrate all 7600 SiPMs of a 1 m3 hadron calorimeter
prototype. Each CMB has 12 LEDs and each LED illuminates 18 SiPMs through 18 optical fibers. The pulse is 10 ns wide
and delivers a signal equivalent to 70 MIPs to each SiPM. Newer version has Quasi Resonant LED driver, which drives the
LED by a sinusoidal signal, which generates ~3.5 ns optical pulse with high intensity (0.4 nJ) and low EM noise. Together
with a special notched optical fiber, a single LED can saturate 12 SiPMs at once with a signal equivalent to 200 MIPs per
tile. Next version will be improved to generate longer pulse (~5ns), therefore a higher light intensity. Our development
includes an optical distribution through a notched fiber, which shines equally from 72, 12 or 24 points. The light in the
final AHCAL prototype will be routed from single LED by 3 fibers having 24 notches each, illuminating row of 72 tiles at
once.
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Performance of the LHCb Vertex Locator

Content :

LHCDb is a dedicated experiment to study new physics in the decays of beauty and charm hadrons at the Large Hadron
Collider (LHC) at CERN. The beauty and charm hadrons are identified through their flight distance in the Vertex Locator
(VELO), and

hence the detector is essential for both the trigger performance and offline physics analyses. The VELO is the highest
resolution vertex detector at the LHC.

The VELO is the silicon detector surrounding the LHCb interaction point, and is located only 7 mm from the LHC beam
during normal operation. The VELO is moved into position for each fill of the LHC, once stable beams are obtained. The
detector is

centred around the LHC beam during the insertion by the online reconstruction of the primary vertex position. The
detector operates in an extreme and highly non-uniform radiation environment, and the effects of surface and bulk
radiation damage have already been observed. The VELO consists of two retractable detector halves with 21 silicon
micro-strip tracking modules each. A module is composed of two n+-on-n 300 micron thick half disc sensors with
R-measuring and Phi-measuring micro-strip geometry, mounted on a carbon fibre support paddle. The minimum pitch is
approximately 40 um. The detector is also equipped with one n-on-p module. The detectors are operated in vacuum and a
bi-phase C02 cooling system is used to keep the sensors at -10 C. The detectors are readout with an analogue front-end
chip and the signals processed by a set of algorithms in FPGA processing boards. The performance of the algorithms is
tuned for each individual strip using a bit-perfect emulation of the FPGA code run in the full software framework of the
experiment.

The VELO has been successfully operated for the first LHC physics run. Operational results show a signal to noise ratio of
around 20:1 and a cluster finding efficiency of 99.5 %. The small pitch and analogue readout, result in a best single hit
precision of 4 um having been achieved at the optimal track angle.
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Abstract ID : 116

Study of TOF PET using Cherenkov Light

Content :

This work investigates the possibilities of improving the measurements of arrival time difference of the two 511 keV
photons arising from annihilation of a positron in positron emission tomography (PET). The new technique of detecting
the prompt Cherenkov light, produced by absorption of the annihilation photon in a suitable crystal, could considerably
improve the image quality. A simple apparatus with PbF2 crystals and microchannel plate photomultipliers (MCP PMTs)
has been constructed and coincidence resolutions of 71 ps FWHM and 95 ps FWHM have been achieved with 5 mm and 15
mm thick crystals respectively. Simulation

calculations are in agreement with the experimental findings.

In the contribution, we will first describe the principles of the detection method and present the experimental apparatus.
We will then discuss the results of measurements of time resolution for two coincident 511 keV gamma photons absorbed
in PbF2 crystals. Finally, we will compare our measurements with simulation calculations, which also included a study
with PbWO4 crystals in order to investigate possible improvements of the design.
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Abstract ID : 117

The First G-APD Cherenkov Telescope for
ground-based gamma-ray astronomy

Content :

The First G-APD Cherenkov Telescope (FACT) project aims to prove that newly developed Geiger-mode avalanche
photo-diodes (G-APD) are a viable alternative to widely used vacuum photomultipliers tubes (PMT) for future Cherenkov
telescopes for ground-based gamma-ray astronomy.

Compared to PMTs, G-APDs (also called SiPM or MPPC) are much more compact, need a low bias voltage, are less fragile
to handle and bear the potential of higher sensitivity and lower costs. On the other hand, G-APDs are not one-to-one
replacements for PMTs and there is a lack of experience of operating such novel devices, especially in the harsh
environment of Cherenkov Telescopes.

Currently, March 2011, we are assembling a novel camera based on 1440 G-APDs coupled to specially designed solid
light-concentrators to increase the active area and restrict the angular acceptance to just the mirror size. The
data-acquisition is based on the Domino Ring Sampler chip (DRS-4 running at 2 GHz sampling frequency) and an Ethernet
based readout system. The complete camera is undergoing extensive tests in the laboratory, and it is planned to install it in
a refurbished HEGRA telescope at the Canary Island La Palma this summer.

In this talk I will describe the camera design, the outcome of the tests and the experience gained so far.
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Abstract ID : 118

Radiation-Hard 3D Silicon Detectors for
the HLL.-LHC

Content :

The luminosity upgrade of CERN’s Large Hadron Collider (LHC) to the High-Luminosity-LHC (HL-LHC) will mean a
massive increase in radiation levels, in particular for the tracking detectors close to the interaction point. The development
of ultra-radiation hard silicon detectors, capable of withstanding particle fluences in the range of a few 10E16
Neutron-equivalent per cm2, is required for the innermost tracking layers. One promising concept for radiation-hard
silicon sensors is the 3D technology, where columnar electrodes are etched deep into the silicon bulk. This technology
results in a short charge collection distance, which is desirable to limit the adverse consequences of radiation-induced
charge trapping, the dominating radiation damage effect at these high fluences. In addition, the 3D design significantly
reduces the depletion voltage compared to planar sensor designs. We have developed 3D sensors together with several
manufacturers, and will report on simulation, design and processing of the sensors. A large number of 3D sensors were
studied in probe-station, lab and test-beam measurements both before and after irradiation to a range of HL-LHC fluences.
These results are completed by simulation studies.

A set of different sensors, in particular 3D strip designs, have been connected to LHC readout electronics, and were then
tested with an IR-laser system, with a Sr90-beta-source setup and in a beam of minimum-ionising particles at CERN. The
results obtained show that 3D silicon detectors have sufficient radiation hardness for the innermost tracking layers. We
also found clear evidence of charge multiplication effects in some irradiated 3D sensors. Based on dynamical simulations,
we have very strong indications that the charge multiplication observed originates from avalanche multiplication in the
high field regions around the columnar electrodes. The charge multiplication results in a significant increase in the charge
collection efficiency. A similar effect has been observed in some planar detector designs, however, the high field occurring
in the 3D design means that charge multiplication occurs already at comparatively low bias voltages around 200V,
whereas significantly more than 1kV is required for multiplication to start in planar detectors.

In our presentation, we will describe and summarise the results from 3D detector measurements, and discuss the maturity
of the 3D technology as well as the feasibility to use 3D sensors as inner tracking detectors in the High-Luminosity
Upgrades of LHC experiments.
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Abstract ID : 119

The WILLI-EAS detection system for
air-shower muon charge ratio
measurements

Content :

A new detection system performing coincidence measurements by a calorimeter (WILLI) and a small array of 12
scintillator stations has been installed in NIPNE-HH, Bucharest, Romania. The aim of the system is to investigate the
muon charge ratio within extensive air-showers by using the mini-array as trigger for the time sensitive WILLI
calorimeter, which is able to reconstruct the muon charge ratio by the different decay times of positive and negative
muons. Such experimental studies could provide detailed information on the primary cosmic ray composition at energies
around 10”15 eV. Simulation studies and first experimental tests, regarding the performances of the mini-array, as well as
the sensitivity to differences in various hadronic interaction models have been performed.
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Abstract ID : 120

The development of a mobile detector for
measurements of the atmospheric muon
flux, using different detection techniques

Content :

A mobile muon detector has been developed to measure cosmic ray muon flux at surface and in underground at different
observation levels of Romania. The detector consists of 2 scintillator plates (1 m”2 surface) operated in coincidence. The
system is installed on a van car, which gives a high mobility of the detector. Measurements of muon flux at surface and in
the underground of Slanic Prahova salt mine have been performed. In this salt mine an underground low - radiation level
laboratory has been set-up and the measurements served as testing the underground signals to characterize the mine in
comparisons to other possible underground labs. Recently, the detector has been improved by replacing the classic
scintillators with new ones using optical fibres and PMTs. Some tests regarding the use of MPPC (Multi-Pixel Photon
Counter) photodiodes instead PMTs has been also performed.
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Abstract ID : 121

Overview of the PANDA experiment

Content :

PANDA is a 47 detector designed for studies of reactions induced by antiproton beams on hydrogen as well as on nuclear
targets at the Facility for Antiproton and Ion Research (FAIR) at Darmstadt, Germany.

Application of high intensity, phase space cooled antiproton beams with momentum in the range 1.5 to 15 GeV/c will
make it possible to conduct high precision measurements in the field of hadron and nuclear physics including the
charmonium spectroscopy, search for exotic states, study of the interaction of charm hadrons with the nuclear medium
and investigation of double-hypernuclei.

To obtain a good momentum resolution the detector is split into the Target Spectrometer (TS) based on a superconducting
solenoid magnet surrounding the interaction region and the Forward Spectrometer (FS) using a large gap dipole magnet
for momentum analysis of the forward-going particles.

The interaction point is surrounded by a micro vertex detector optimized for registration of secondary vertices from D and
hyperon decays.

For tracking of charged particles in the TS, either a straw tube tracker or a time projection chamber will be used. In the
forward direction, it will be supplemented with planar GEM stations and straw tube tracking stations.

Particle identification for charged hadrons (p, pi+, K+) will be accomplished with barrel and disc DIRC detectors covering
higher momenta and with a time-of-flight system at lower momenta. For muon identification the magnet yoke in the TS
will be instrumented with muon counters and in the FS a muon range system is foreseen.

Energies of electrons and gammas will be measured with a PbWO4 barrel calorimeter in the TS and with a shashlyk
calorimeter in the FS.

Due to a high pbar-p interaction rate of 2x10"7 1/s on one side, and diversity of investigated reactions on the other side, a
high efficiency and flexibility in the online event selection is required. For this, we plan to use self-triggering detector
readout and event selection in programmable electronics and in compute nodes.

In this contribution an overview of the PANDA design and the status of the ongoing detector development is presented.
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Abstract ID : 122

Performance of LHCDb Silicon Tracker
detector in the LHC

Content :

The LHCb experiment is designed to perform

high-precision measurements of CP violation and search for New Physics

using the enormous flux of beauty and charmed hadrons produced at the LHC.

The LHCD detector is a single-arm spectrometer with excellent tracking

and particle identification capabilities. The Silicon Tracker is part of the tracking system and

measures very precisely the particle trajectories coming from the interaction point in the region

of high occupancies around the beam axis. The LHCb Silicon Tracker covers a total sensitive area of about

12 $m"2$ using silicon micro-strip technology.

This paper reports on the operation and performance of the Silicon Tracker during the Physics data taking at the LHC.
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Abstract ID : 123

Alignment of the Muon Spectrometer in
ATLAS

Content :

The ATLAS Muon Spectrometer is designed to measure the momentum of a 1 TeV/c muon to an accuracy of 10%. A muon
of this momentum will bend less than 500 microns in the toroidal field of ATLAS; therefore, the position of the muon
chambers must be known to an accuracy of less than 50 microns. ATLAS uses a combination of two methods in order to
achieve such a precise alignment: an optical system and alignment with tracks. There are several analyses ongoing to
monitor and validate the alignment which have been quite successful in the first year of LHC operation. This talk will
provide a brief overview of the motivation, the building and commissioning of the optical system, the performance, and
the validation of the alignment of the Muon Spectrometer.
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Abstract ID : 124

The DIRC Detectors of the PANDA
Experiment at FAIR

Content :

The PANDA experiment at FAIR will address fundamental questions of the strong force, explore the structure of the
nucleon, investigate Charmonium states, and search for new forms of matter using cooled antiproton beams of
unprecedented intensities in the momentum range of 1-15 GeV/c.

Particle identification (PID) will play a crucial role in reaching the physics goals.

The charged PID in the barrel and endcap regions needs thin detectors operating in a strong magnetic field, capable of
pion-kaon separation with more than three standard deviations up to 4 GeV/c momentum.

Ring Imaging Cherenkov detectors using the DIRC (Detection of Internally Reflected Cherenkov light) principle are an
excellent match to those requirements.

The PANDA experiment will therefore contain two DIRC detectors: the Barrel DIRC, based on the design of the BaBar
DIRC with many important improvements, covers the polar angle range from 22 deg to 140 deg, and the Disk DIRC, for
polar angles between 5 deg and 22 deg, combines several novel techniques.

Challenges include the design of focusing optics, mitigation of the chromatic dispersion in the fused silica radiator, and
selection of sensors capable of single photon detection with better than 100 ps resolution in a 1-1.5 T field at hit rates of up
to 2 MHz/cm"2.

We present details of the design of the PANDA DIRC detectors and discuss the performance of barrel and disk DIRC
prototypes in particle test beams.
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Abstract ID : 125

A global R & D program on liquid Ar Time
Projection Chambers under execution at the
University of Bern

Content :

A comprehensive R & D program on LAr Time Projection Chambers (LAr TPC) is presently being carried on at the
University of Bern. Many aspects of the technology are under investigation: HV, purity, calibration, readout, etc.
Furthermore, multi-photon interaction of UV-laser beams with LAr has been successfully addressed bringing to new
results.

Possible applications of the LAr TPC technology in the field of homeland security are also being studied.

In the talk we will review the main aspects of our program and the achievements. Emphasis will be given to the largest
device in Bern, i.e. the 5 m long ARGONTUBE TPC, meant to prove the feasibility of very long drift in view of future large
scale applications of the technique.
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Abstract ID : 126

Single ion detection for an ultra-sensitive
neutrino-less double beta decay search with
the Enriched Xenon Observatory

Content :

The next generation neutrino-less double beta decay experiments aim to probe Majorana neutrino masses at or below 10
meV. To reach this sensitivity ton-scale detectors are needed with even lower residual radioactive backgrounds than the
best ones operating today or planned for the near future. The Enriched Xenon Observatory (EXO) collaboration is
developing a novel strategy for a virtually background-free search for neutrino-less double beta decay of xenon-136. EXO
plans to detect individual barium-136 ions resulting from such decays combining optical spectroscopy and ion physics
techniques with rare event detector technologies. If proven possible with high efficiency, single ion identification would
allow one to eliminate all non-barium producing backgrounds which are the limiting factor for current and planned
experiments. The EXO collaboration is actively pursuing barium-tagging strategies for both liquid and gaseous xenon
detectors. The progress of such research will be presented and the prospects towards a ton-scale EXO experiment
discussed.
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R & D Effort for Plastic Scintillator Based
Cosmic Ray Veto System for the MuZ2e

Experiment

Content :

R &amp; D Effort for Plastic Scintillator Based Co...

The proposed Mu2e experiment aims to search for neutrinoless muon to electron conversion with a sensitivity four orders

of magnitude better than previous experiments. To achieve this goal, Mu2e needs to obtain a cosmic ray veto efficiency of

better than 99.9%. Here we report the preliminary results of recent R & D efforts for a three-layer plastic scintillator veto

system. The results are obtained from the studies of a PMT-based prototype module and single scintillator counter read

out by SiPMs.
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Abstract ID : 128

Detector technologies for Askaryan
radio-pulse neutrino detectors

Content :

The ARA (Askaryan Radio Array) experiment at the South Pole utilizes a variety of technologies new to neutrino physics.
Development efforts in broadband antennas, low-noise amplifiers, RF over fiber, pattern recognition triggers, low-power
digitizers, and low-temperature capable electronics are ongoing. We report on the direct science impacts of the hardware
developments.
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Abstract ID : 129

Abalone: New concept for low-cost
production photon detector

Content :

Photomultiplier tubes offer large photon collection areas and moderate quantum efficiency, but are expensive and
hand-crafted items. We present design and initial prototyping work on an alternative technology with an eye towards
production logistics. The Abalone design utilizes a custom photocathode and vacuum seal along with a scintillator for
photon gain and a Geiger-mode avalanche photodiode readout.
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Abstract ID : 130

New Approach to Nuclear Binding Energy
in Integrated Nuclear Model

Content :

In this paper, the integrated nuclear model is introduced and a binding
energy formula based on this model is presented. The binding energies of
most nuclides in this model are compared with available experimental
values and also with values from liquid drop model (LDM).
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Abstract ID : 131

Deeper Sampling CMOS Transient
Waveform Recording ASICs

Content :

Many applications in collider detector readout and particle

astrophysics have adopted CMOS Switched Capacitor Array (SCA),
Giga-sample/second transient waveform recording as a means to provide
low-cost, highly integrated detector readout. In order to maintain

high (100's of MHz) analog bandwidth, these SCAs have typically been
limited to less than or equal to a thousand storage cells. However,

for applications requiring many microseconds to form a detector

trigger, or cases where the physical transit time of a signal across

the detector array at the speed of light is 10's or even 100's or
microseconds, an alternative is needed. In the BLAB3 and IRS ASIC
architectures, a so-called 2-stage transfer mechanism has been

adopted. This technique provides a small "sampling" array on the
front-end of the ASIC, and buffered signals are then transferred to a
much larger analog "storage" array. By this means ~1M storage cells

can be accommodated in a standard 0.25um CMOS process, the maximum
being set by reticle limits on die size. Two generations of ASICs

both with and without input amplifiers have been fabricated and
evaluated and the results will be presented.

Primary authors : Prof. VARNER, Gary (University of Hawaii)

Co-authors : Dr. NISHIMURA, Kurtis (University of Hawaii) ; Mr. ANDREW, Matthew (University of
Hawaii)

Presenter : Prof. VARNER, Gary (University of Hawaii)

Track classification : Front-end Electronics

Contribution type : Oral Presentation
Submitted by : VARNER, Gary

Submitted on Thursday 31 March 2011
Last modified on : Thursday 21 April 2011

Comments :
On behalf of the Belle-II Particle Identification Detector and Askaryan Radio Array groups.

Status : ACCEPTED
Track judgments :

Track : Front-end Electronics

Judgment : Proposed to accept (Oral Presentation)
Judged by : ARAI, Yasuo
Date : 21 April 2011 02:01

Wednesday 01 June 2011 Page 139



TIPP 2011 - 2nd International... / Abstracts book Deeper Sampling CMOS Transient Waveform Recording ...

Comments : "20 min"

Wednesday 01 June 2011 Page 140



TIPP 2011 - 2nd International... / Abstracts book The Data Acquisition System for the KOTO Detector

Abstract ID : 132

The Data Acquisition System for the KOTO
Detector

Content :

The goal of KOTO experiment at J-Parc is to discover and measure the rate of the rare decay of the neutral KL into a
neutral pion, a neutrino and an antineutrino, for which the Standard Model predicts a branching ratio of
(2.8+/-0.4)x10E-11.

The experiment is a follow-up to E391 at KEK with a completely redesigned beamline, a new Cesium Iodide calorimeter
with increased granularity and reduced shower leakage, and a new readout electronics, trigger and data acquisition
system.

The physics requirements are for a pipelined readout and trigger electronics with no deadtime, 14-bit dynamic range on
the energy measurement and time resolution of 1 nsec. These requirements are accomplished via a frontend 125 MHz
FADC board and a two-tiered trigger electronics.

The FADC board injects the analog differential inputs from up to 16 channels into a 10-pole Gaussian/Bessel low pass
filter before digitization. The digitized shaped pulses are stored inside a 4 usec deep

pipeline while awaiting for the trigger decision. A first level trigger compares the time aligned energy sum over the whole
calorimeter to a programmable threshold. Upon a first level trigger decision, the data are buffered to a second level trigger
which can implement clustering and shape fitting for further trigger rate reduction. The communication between the
FADC board and each of the trigger boards is done via 2.5 GBPS optical link. Data accepted by the second level trigger
board is read out

via a front panel 1Gb Ethernet port into a 40-node computer cluster through a 48-port network switch using UDP protocol.
The 8 nsec system clock is generated by a Master Control module which supervises the integration of frontend, trigger,
readout and external accelerator signals. Control signals are distributed to the whole KOTO data acquisition system either
via the VME backplane or a custom-designed Fanout boards.

The pulse shaping circuit on the 125 MHz FADC board is optimized depending on whether it receives analog signals from
the about 3000 channel of Csl calorimeter or from the roughly 1000 channels of upstream, downstream and beam hole veto
detectors. The harsh background conditions for

some of the veto detector have required the development of a 4-channel 500 MHz version of the FADC board. The trigger
electronics for these vetoes detectors, aiming at integrating the timing of the veto signals with the calorimeter energy sum,
is under design.

The first KOTO physics run is planned for Spring 2012.

Primary authors : TECCHIO, Monica (University of Michigan)

Co-authors : CAMPBELL, Myron (University of Michigan) ; LI, Shumin (University of Michigan) ;
HARABEDIAN, Craig (University of Michigan) ; AMEEL, Jon (University of Michigan) ; MA,
Jiasen (University of Chicago) ; WAH, Yau (University of Chicago) ; BOGDAN, Mircea
(University of Chicago) ; COMFORT, Joe (Arizona State University) ; MCFARLAND, Duncan
(Arizona State University) ; STEINMANN, Angela (Stetson University)

Presenter : TECCHIO, Monica (University of Michigan)

Track classification : Trigger and Data Acquisition Systems

Contribution type : Oral Presentation
Submitted by : TECCHIO, Monica
Submitted on Thursday 31 March 2011
Last modified on : Friday 22 April 2011

Wednesday 01 June 2011 Page 141



TIPP 2011 - 2nd International... / Abstracts book The Data Acquisition System for the KOTO Detector

Comments :

Status : ACCEPTED

Track judgments :

Track : Trigger and Data Acquisition Systems

Judgment : Proposed to accept (Oral Presentation)
Judged by : LIU, Tiehui Ted
Date : 22 April 2011 17:31

Comments :

Wednesday 01 June 2011 Page 142



TIPP 2011 - 2nd International... / Abstracts book Development of Superconducting Tunnel Junction Pho...

Abstract ID : 133

Development of Superconducting Tunnel
Junction Photon Detector using Hafnium

Content :

We present the development of a Superconducting Tunnel Junction (STJ) detector using Hafnium (Hf) as a photon detector
which was designed to search for radiative decay of cosmic background neutrinos. The photon energy spectrum from
neutrino radiative decay has a sharp edge at high energy end. To detect this sharp edge, we need a micro-calorimeter of
infrared photons with high energy resolution. We have optimized the condition of producing a Hf-STJ detector and
observed that a Hf-ST] detector had Josephson current which disappeared by applying a magnetic field.
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Abstract ID : 134

Instrumentation and calibration of the
Super-Kamiokande detector

Content :

The Super-Kamiokande detector is a large imaging water Cherenkov
detector with 50 kilotons of pure water viewed by 11,129 20-inch PMT.

Since the observation start in April 1996, Super-Kamiokande has
accumulated atmospheric and solar neutrino data to study

neutrino oscillations and to search for proton decay and neutrinos

from supernovae. Super-Kamiokande has been also used as a far detector
of long-baseline experiments K2K and T2K.

To keep the high quality of wide energy range ( MeV - TeV ) data,
intensive detector calibration work has been performed using
various calibration sources.

Cosmic-ray muons and their decay electrons are used to calibrate
detector energy-scale and to monitor water transparency.
Nitrogen and solid-state lasers are used to calibrate timing
response, to monitor light scattering in water and to estimate
DAQ availability in the case of a high event rate when nearby
supernova occurred.

Xenon lamp and LED are used to monitor stability of PMT gain.
Ni-Cf gamma ray source, D-T neutron source and an electron LINAC
are used to calibrate quantum efficiency of PMT and

to calibrate energy reconstruction on low energy neutrino.

Instrumentation and performance of the detector and its calibration
will be presented. Future prospect of further calibration methods

and their application for next generation detector Hyper-Kamiokande
will be discussed as well.
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Abstract ID : 135

NAG2 spectrometer: a low mass straw
tracker

Content :

The NA62 experiment at CERN, aiming at a precision measurement of the ultra-rare decay K+ -> pi+ nu nubar, relies on
kinematical rejection up to 10*5 (~10"10 is needed in total). One of the limiting factors to achieve this goal is the multiple
scattering in the magnetic spectrometer for kaon decay products; therefore an almost massless (~1.5% X0) straw tracker has
been designed to operate in vacuum, to be able to install it inside the decay volume. A vacuum tight prototype was built
and tested in 2010: efficiency (~99%), rate capability and single straw resolution (~200um) were verified. The construction
of the first chamber started in 2011.
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Abstract ID : 136

Introduction of PANDA Data Acquisition
System

Content :

PANDA is a general purpose hadron spectrum to be installed in the high energy storage ring of the Future Anti-proton
and Ion Research facility-FAIR, in Germany. It employs the high quality cooled anti-proton beam to hit fixed target to do
research on strong interaction, weak interaction, exotic states of matter, hadron structure and so on. Due to the rich
physics studies with different event selection criteria and very high interaction rate of 2x10"7 /s and data rates of 200 GB/s
and more, a hardware-trigger-less data acquisition system with high performance has been proposed.

The data from various sub-detector systems are tagged by a very precise timestamp in Front-end electronics. Event
selection based on real time feature extraction, filtering and high level correlations will be executed on ATCA compliant
FPGA-based Compute Nodes (CN) in two stages: At the first stage, the dedicated sub-detector information will be
processed in the sub module. Some online feature extraction algorithms will be employed to extract particle information
like energy, position, momentum and so on. Some kind of particle identification will be done for charged particles. The
results from the first stage will be combined together in the second stage to make a preliminary reconstruction for physics
events. Then the event selection will be done based on the research topics of PANDA experiment and the result will be
sent to the offline PC farm for further processing.

Each CN features 5 Xilinx Virtex-4 FX60 FPGA chips and up to 10 GBytes DDR2 memory. 3Gbps bandwidth per channel
and total of 50Gbps connectivity is provided by 8 front panel optical and 13 backplane electrical links using RocketIO
ports. Five Gbit Ethernet links are provided for output transmission.

A prototype system on EMC online shower reconstruction has been designed. Some test results from this prototype system
will be reported.

Primary authors : Dr. XU, Hao (IHEP,Beijing)

Co-authors : Prof. LIU, Zhen-an (IHEP,Beijing) ; Mr. WANG, Qiang (IHEP,Beijing) ; Prof. KUEHN,
Wolfgang (Giessen University) ; Dr. LANGE, Soeren (Giessen University) ; Mr. MING, Liu
(Giessen University)

Presenter : Dr. XU, Hao (IHEP,Beijing)

Track classification : Trigger and Data Acquisition Systems

Contribution type : Oral Presentation
Submitted by : XU, Hao

Submitted on Thursday 31 March 2011
Last modified on : Friday 22 April 2011

Comments :
For the PANDA Collaboration

Status : ACCEPTED

Track judgments :

Wednesday 01 June 2011 Page 147



TIPP 2011 - 2nd International... / Abstracts book Introduction of PANDA Data Acquisition System

Track : Trigger and Data Acquisition Systems

Judgment : Proposed to accept (Oral Presentation)
Judged by : LIU, Tiehui Ted
Date : 22 April 2011 17:31

Comments :

Wednesday 01 June 2011 Page 148



TIPP 2011 - 2nd International... / Abstracts book Front-end electronics and triggering at the Auger ...

Abstract ID : 137

Front-end electronics and triggering at the
Auger Engineering Radio Array

Content :

Detection of ultra high energy cosmic rays, generating an air shower in the atmosphere of the Earth, is usually performed
through the detection of secondary particles at the surface or through the detection of the fluorescence light generated in
the sky. The latter has the advantage of providing a longitudinal profile of the shower development, and the disadvantage
of a limited uptime of only about 10%.

It is possible to detect the electromagnetic signals of air showers in the MHz regime using relatively cheap detectors. In
principle, also this technique provides information on the shower

development through the measured frequency dependence of the signal, and therefore this technique holds the potential to
provide high-precision data required to determine airshower parameters. In order to fully utilize this technique technical
steps need to be

made: e.g., the discrimination against man-made or atmospheric transient noise. In the Auger Engineering Radio Array
(AERA) we perform the R & D for radio detection taking advantage of the other enhancements of the Pierre Auger
Observatory AMIGA and HEAT. We focus on the development of low-noise, low-power digitizers with selftriggering
capabilities while a higher level trigger is based on the arrival times of the radio signals at each detector station. The
current status and future development of AERA will be described.

Primary authors : Dr. TIMMERMANS, Charles (Nikhef/Radboud University Nijmegen)
Co-authors : AUGER COLLABORATION, Pierre (Observatorio Pierre Auger)
Presenter : Dr. TIMMERMANS, Charles (Nikhef/Radboud University Nijmegen)

Track classification : Astrophysics and Space Instrumentation

Contribution type : Oral Presentation
Submitted by : TIMMERMANS, Charles
Submitted on Thursday 31 March 2011
Last modified on : Monday 23 May 2011

Comments :
Dear organizers,

I added the Pierre Auger observatory as a ground based telescope, however I could easily see this
presentation fit in some of the other sessions.

I would like to present on behalf of the Pierre Auger collaboration, which I added as a co-author
instead of adding a few hundred names

Status : ACCEPTED
Track judgments :

Track : Astrophysics and Space Instrumentation

Judgment : Proposed to accept (Oral Presentation)
Judged by : KUSAKA, Akito

Wednesday 01 June 2011 Page 149



TIPP 2011 - 2nd International... / Abstracts book Front-end electronics and triggering at the Auger ...

Date : 22 April 2011 21:59

Comments :

Wednesday 01 June 2011 Page 150



TIPP 2011 - 2nd International... / Abstracts book The design of the electronics system for small arr...

Abstract ID : 138

The design of the electronics system for
small array GEM

Content :

Because of the advantage of GEM(Gas Electron Multiplier), such as high count rate, good time resolution, good position
resolution, and adjustable of gain, this kind of detector have been used in many experiments of physics.

In this presentation, the R of the readout electronics system for a GEM with 30x30 pads will be introduced. To reduce
complexity, the work of acquiring signals is done in the ASIC of capacitor-switch array and ADC. And all the calculation
for the position is finished in one single FPGA.

Another point is the connection between the electronics and the detector. For the mass pad readout system, it is full of
challenge. For our system, it is the difficult part of all.
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Abstract ID : 139

CAST micromegas background in the
Canfranc Underground Laboratory

Content :

The micromegas group working for CAST is devoting a substantial effort towards a deep understanding of the very low
background levels observed in the detectors installed in the experiment which, since the implementation of shielding and
the introduction of the microbulk technology, are as low as to ~5x10-6 keV-1s-1cm-2 in the axion energy range. A replica
of the CAST set-up has been dedicated to background studies and is currently installed in the Canfranc Underground
Laboratory under 2500 m.w.e. in the Spanish Pyrenees. The suppression of cosmic rays allows to upgrade the shielding and
learn about the nature of CAST detectors background. The obtaining of a first upper limit <2x10-7 keV-1s-1cm-2 for the
intrinsic background of the detector itself will be discussed. This study is also interesting for the application of microbulk
micromegas detectors for other Rare Events scenarios different than CAST.
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Abstract ID : 140

MCP-PMT development for Belle-II TOP
counter

Content :

We present recent R & D results for a multiple-anode MCP-PMT being
developed for the Belle-II Time Of Propagation (TOP) counter. This
detector is a hybrid cherenkov ring imaging and timing detector for
particle identification in the barrel region of the upgraded

detector. The Belle-II experiment will operate at high event rates and
needs to withstand the correspondingly high background environment.
MCP-PMTs have demonstrated excellent single photon timing
resolution. However, the lifetime of photocathode is a known

issue. Recently, we successfully improved the lifetime of a 25mm
square-shape MCP-PMT by a factor of ~10, which is adequate for
estimates of the nominal Belle-II background rates in the TOP counter.
We have also developed a new MCP-PMT with Hamamatsu that adopts a
super-bialkali photocathode. Currently a peak quantum efficiency of
28% for 400nm photons has been achieved.
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Abstract ID : 142

Measurements of the Time Structure of
Hadronic Showers in a
Scintillator-Tungsten HCAL

Content :

For calorimeter applications requiring precise time stamping, the time structure of hadronic showers in the detector is a
crucial issue. This applies in particular to detector concepts for CLIC, where a hadronic calorimeter with tungsten
absorbers is being considered to achieve a high level of shower containment while satisfying strict space constraints. The
high hadronic background from gamma gamma to hadron processes at CLIC, together with the bunch crossing frequency
of 2 GHz requires good time stamping in the detectors. To provide first measurements of the time structure in a highly
granular scintillator-tungsten calorimeter, T3B, a dedicated timing experiment, was installed behind the last layer of the
CALICE WHCAL prototype, a 30 layer tungsten scintillator calorimeter. T3B consists of 15 small scintillator cells with
silicon photomultiplier, read out with fast digitizers over 2.4 us, and provides detailed measurements of the time structure
of the signal. The offline data reconstruction performs an automatic gain calibration using noise events recorded between
physics triggers and allows the determination of the arrival time of each photon at the photon sensor.

We will discuss the T3B setup, its calibration and data reconstruction, and will report first results of the time structure of
the calorimeter response for 10 GeV pions recorded at the CERN PS, confronted with GEANT4 simulations using several
physics lists.

Primary authors : Dr. SIMON, Frank (Max-Planck-Institute for Physics, Munich, Germany) ; SOLDNER,
Christian (Max-Planck-Institute for Physics, Munich, Germany) ; WEUSTE, Lars
(Max-Planck-Institute for Physics, Munich, Germany)

Co-authors :

Presenter : Dr. SIMON, Frank (Max-Planck-Institute for Physics, Munich, Germany)

Track classification : Calorimetry

Contribution type : Oral Presentation
Submitted by : Dr. SIMON, Frank
Submitted on Thursday 31 March 2011
Last modified on : Monday 04 April 2011

Comments :
Presentation for the CALICE Collaboration.

Status : ACCEPTED
Track judgments :

Track : Calorimetry

Judgment : Proposed to accept (Oral Presentation)
Judged by :

Date : 04 April 2011 18:01

Comments : "New development”

Wednesday 01 June 2011 Page 154



TIPP 2011 - 2nd International... / Abstracts book PMT Light Collection Enhancement for LBNE

Abstract ID : 143

PMT Light Collection Enhancement for
LBNE

Content :

A large (100-300 kton) water Cerenkov detector is one of the technologies under consideration for the far detector of the
Long Baseline Neutrino Experiment (LBNE). The significant cost of instrumenting the large detector with photomultiplier
tubes restricts the number of PMTs that can be used and hence methods for improving the effective light collection
efficiencies of the PMTs are being considered. The three light collection technologies currently under study,
wavelength-shifting coatings, reflective cones, and wavelength-shifting plates, will be discussed. Design, simulation, and
testing of the devices, as well as potential effects on the experiment physics sensitivity, will be covered.
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Abstract ID : 144

A Versatile Link for high-speed, radiation
resistant optical transmission in LHC
upgrades

Content :

The Versatile Link project is launched to develop a physical layer general purpose optical link with high bandwidth;
radiation and magnetic resistance that meets the requirements of LHC upgrade experiments. This paper will present the
latest results on system specifications, front-end transceiver prototypes, passive components studies and commercial
back-end transceiver tests.

System optical power budgets are specified for single mode (1310nm) and multi-mode (850nm) operations, with target data
rate of ~5Gbps and length of 150 meters. Noise and interference penalties are simulated using 10GbE link model and
verified by bit error rate measurement on reference links. The available powers are specially constrained by radiation
degradation of the front-end receivers. We will report the power budgets for all link variants where at least 1.8 dB safety
margins are maintained.

Versatile Transceiver (VTRx), the front-end module to be installed on-detector, is based on commercial small form
pluggable (SFP+) package, modified to optimize size and mass, assembled to host qualified laser, PIN diode, special
designed driver and amplifier. A set of VIRxs with validated components are prototyped. Lab test results will be
presented.

We will also present the radiation test results on front-end components and passive components. The total fluence tests for
lasers and PINs are characterized up to 4 x 1015/cm2. SEU tests are performed on PINs and receiver subassembly. Special
ASIC is immune to long burst errors and forward error coding is an effective way to suppress short burst errors. Radiation
induced absorption in a number of single mode and multi-mode fibers, at -25°C and up to 500 kGy, are measured. High
performance candidates are identified.

Commercial off-of-the-shelf parts are examined as back-end transceivers. Compliant tests on 10Gbps SFP+, 4x4 parallel
optical engines and 6.25Gbps SNAP 12 transmitter/receivers will be reported.

Primary authors : Dr. XIANG, Annie (Southern Methodist University)

Co-authors : Dr. VASEY, Francois (CERN) ; Dr. TROSKA, Jan (CERN) ; Mr. CHRAMOWICZ, John
(FNAL) ; Mr. PROSSER, Alan (FNAL) ; Dr. HUFFMAN, Todd (Oxford University) ; Dr.
WEIDBERG, Anthony (Oxford University) ; Dr. GONG, Datao (Southern Methodist University) ;
Mr. LIU, Chonghan (Southern Methodist University) ; Dr. LIU, Tiankuan (Southern Methodist
University) ; Prof. YE, Jingbo (Southern Methodist University)

Presenter : Dr. XIANG, Annie (Southern Methodist University)

Track classification : Front-end Electronics

Contribution type : Oral Presentation
Submitted by : LIU, Tiankuan

Submitted on Thursday 31 March 2011
Last modified on : Thursday 21 April 2011

Comments :

Wednesday 01 June 2011 Page 156



TIPP 2011 - 2nd International... / Abstracts book A Versatile Link for high-speed, radiation resista...

Status : ACCEPTED

Track judgments :

Track : Front-end Electronics

Judgment : Proposed to accept (Oral Presentation)
Judged by : ARAI, Yasuo

Date : 21 April 2011 02:02

Comments : "30 min"

Wednesday 01 June 2011 Page 157



TIPP 2011 - 2nd International... / Abstracts book Design and verification of an FPGA based bit error...

Abstract ID : 145

Design and verification of an FPGA based
bit error rate tester

Content :

Bit error rate (BER) is a principle measure of data transmission link performance. With the integration of high-speed
SERDES inside an FPGA, the embedded solution provides a cheaper alternative to dedicated table top equipment and
offers the flexibility of test customization and data analysis. This paper presents a BER tester implementation in the Altera
Stratix GX/GT signal integrity development kits. Architecture of the tester is described. Lab test results and field test data
analysis are discussed.

The Stratix II GX tester operates up to 6.5 Gbps and the Stratix IV GT tester operates up to 10Gbps, both in 4 duplex
channels. The tester deploys a pseudo random bit sequence (PRBS) generator and detector, a transceiver controller, an
error FIFO logger and also includes a computer interface for data acquisition and user access. The tester’s functionality is
validated and performance is characterized in an optical transmission link setup. BER vs. receiver sensitivity is measured
to emulate stressed conditions. The Stratix II GX tester is also used in a proton test on custom serializer chips. Both bit flip
and bit shift type of errors are recorded and analyzed.
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Abstract ID : 146

The Electromagnetic Calorimeter of T2K's
Near Detector

Content :

The Near Detector (ND280) of the T2K experiment is instrumented with an almost hermetic segmented Pb-scintillator
electromagnetic calorimeter (ECAL), the main purpose of which is the measurement of photons, electrons and other
particles escaping the inner detectors. Light produced in scintillator bars is collected by wavelength-shifting fibers and
converted into electronic pulses by multi-pixel photon counters (MPPCs). We present here details of the ECAL's design
and performance since the beginning of operations at the end of 2009.
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Abstract ID : 147

The LHCb VELO Upgrade

Content :

With the start-up of the LHC the LHCb experiment has successfully launched its programme towards its goals of
discovery and precision measurements in the flavour physics sector. Nominal luminosity running for LHCb was already
reached at the end of 2010, and the first phase of this programme is expected to be completed within 5 years of data taking.
After this there is an opportunity for LHCb to increase its data taking abilities by an order of magnitude, by running at an
increased luminosity and with a more efficient trigger. This upgrade strategy runs independently, but is compatible with,
the planned LHC luminosity increases. The performance enhancement will be achieved by modifying the electronics
architecture to be able to readout the entire detector at 40 MHz and perform all trigger algorithms in software. One of the
implications of this scheme is the need to completely replace the silicon vertex detector of LHCb, or VELO, with new
silicon modules with an upgraded ASIC. In addition the new detector must be more radiation hard and more segmented in
order to cope with the increased particle flux. As one option a new readout ASIC is being developed, dubbed VELOPix,
which is based on the Timepix/Medipix family of chips. We describe the R & D steps which are currently in place to
develop the new chip and the associated upgraded pixel vertex detector. In order to investigate the performance of the
sensor and module prototypes, a particle tracking telescope based on the current Timepix chip has been developed. Using
the telescope a best resolution for angled tracks of 4 micron was measured with a planar sensor hybrid Timepix device.
The performance of this telescope and results from the devices tested will be shown.
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Abstract ID : 148

Operational experience and aging studies
of the CDF Run II Silicon Vertex Detector

Content :

The Collider Detector at Fermilab (CDF) pursues a broad physics program at Fermilab's Tevatron proton-antiproton
collider. Since its commissioning in early 2001 the CDF Run II detector delivered about 10 fb${-1}$ of integrated
luminosity of data. CDF has installed 8 layers of silicon microstrip detectors. In this talk will be described the operational
challenge encountered over the past 10 years and present detailed detector performance results with emphasis on radiation
damage of the silicon sensors.
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Design of Punch-Through Protection of

Silicon Microstrip Detector against Beam
Splash

Content :

For a silicon microstrip detector to be operated in high intensity accelerator experiments, sensor protection against possible
beam splash needs to be investigated. We describe a protection based on punch-through mechanism for the p-bulk sensor
that is being designed for the Super Large Hadron Collider experiment.

One of the design issues is the p-stop or p-spray required for p-bulk sensors that work as a punch-through blocker. Also a
field-plate is important to control the potential where the punch-through occurs.

The effectiveness of the protection was evaluated by injecting high intesity pulsed laser to mimic the splash. The transient
signal shapes provide the durability requirements of the readout amplifier and of the AC coupling insulator of the sensor.
The results will be reported for the sensors irradiated up to 10<15> cm<-2>.

Primary authors : HARA, Kazuhiko (IPAS, University of Tsukuba)

Co-authors : HAMASAKI, Natsumi (IPAS, University of Tsukuba) ; TAKAHASHI, Yu (IPAS, University
of Tsukuba) ; IKEGAMI, Yoichi (IPNS. KEK) ; TAKUBO, Yosuke (IPNS. KEK) ; TERADA,
Susumu (IPNS. KEK) ; UNNO, Yoshinobu (IPNS. KEK) ; MISTUI, Shingo (Sokendai)

Presenter : HARA, Kazuhiko (IPAS, University of Tsukuba)

Track classification : Semiconductor Detectors

Contribution type : Poster Presentation
Submitted by : HARA, Kazuhiko
Submitted on Friday 01 April 2011
Last modified on : Friday 29 April 2011

Comments :

Status : ACCEPTED
Track judgments :

Track : Semiconductor Detectors

Judgment : Proposed to accept (Poster Presentation)
Judged by : COLLINS, Paula
Date : 29 April 2011 11:16

Comments :

Wednesday 01 June 2011 Page 162



TIPP 2011 - 2nd International... / Abstracts book Development of gaseous photomutipliers with Micro ...

Abstract ID : 150

Development of gaseous photomutipliers
with Micro Pattern Gas Detectors

Content :

In the last few years, considerable effort has been devoted to the development of gaseous photomultiplier tubes (PMTs)
with micro-pattern gas detectors (MPGD) which are sensitive to visible light. The potential advantage of such a gaseous
PMT is that it can achieve a very large effective area with moderate position and timing resolutions. Besides it can be
easily operated under a very high magnetic field (~1.5 Tesla).

Since photon and ion feedbacks cause faster degradation for the bi-alkali photocathode, the maximum achievable gain
might be limited at a level 100. Several recent developments, however, have successfully achieved a long term high
sensitivity for a photon detection by using hole-type MPGDs such as a gas electron multiplier (GEM) and a glass capillary
plate (CP).

We constructed a double Micromegas detector with a bi-alkali photocathode. The gain of this device was studied by
measuring the signal currents at the anode, first mesh, second mesh and the photocathode while varying the applied
voltage of the first and second meshes. The gain reached 2x10"3 without a large deviation from the exponential curve.
However, at a gain above 2x10"3 we observed a rapid gain rise due to secondary effects. In order to develop a gaseous
PMT having no substantial secondary effects up to 10”5 with a bi-alkali photocathode we tried some combinations of a
hole-type MPGD and a Micromegas.

We developed a hole-type MPGD with Pyrex glass by using a micro-blasting method, which allows the problem-free
production of bi-alkali photocathode while a kapton GEM reacts with the photocathode materials. Basic performance tests
of the Pyrex CP gas detector were carried out with a gas mixture of Ne (90%) + CF4 (10%) at 1 atm. We successfully
obtained a gain of up to 1.5x10"4 and an energy resolution of 23% for 5. 9 keV X-rays.

In the development of gaseous PMTs with less ion-feedbacks we made simulation studies by using Garfield and Maxwell
3D, which can simulates the motion of electrons and ions in MPGDs.

We will present a current status of the development of gaseous PMTs and simulation results.
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Abstract ID : 151

Improved jet clustering algorithm with
vertex information for multi-b final states

Content :

In the TeV-scale collider physics, many important final states include 6 or more jets where jet clustering is essential for the
event reconstruction.

If many heavy-flavor jets are included in the final states such as Higgs bosons decaying into two b-quarks, the jets can be
identified using the vertex information.

Our study with ILC detector full-MC simulation has shown a significant improvement in counting b-hadrons with the
new algorithm using vertex information.

This algorithm shall be especially important to measure Higgs self coupling,

which is one of the most important but difficult measurements in ILC.
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Abstract ID : 152

The ATLAS Tile Hadronic Calorimeter
performance in the LHC collision era

Content :

The Tile Calorimeter (TileCal), the central section of the hadronic calorimeter of the ATLAS experiment, is a key detector
component to detect hadrons, jets and taus and to measure the missing transverse energy. Due to the very good muon
signal to noise ratio it assists the spectrometer in the identification and reconstruction of muons. TileCal is built of steel
and scintillating tiles coupled to optical fibers and read out by photomultipliers. The calorimeter is equipped with systems
that allow to monitor and to calibrate each stage of the readout system exploiting different signal sources: laser light,
charge injection and a radioactive source. The performance of the calorimeter has been measured and monitored using
calibration data, cosmic muons, LHC single beam and collision events. The results reported here assess the performance of
the calibration systems, absolute energy scale, the energy and timing uniformity as well as the calorimeter performance
with single hadrons. The obtained results demonstrate a good understanding of the detector and prove that its
performance is within the design expectations.
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Laser calibration system for TileCal
sub-detector

Content :

TileCal is the central hadronic calorimeter of the ATLAS experiment at LHC. It is a sampling calorimeter using iron as
absorber and plastic scintillating tiles as active material. The scintillation light produced by the passage of particles is read
by photomultipliers (PMTs). TileCal readout is segmented in around 5000 cells (longitudinally and transversally), each of
them being read by two PMTs. Various systems are used to perform the calibration of the data acquisition chain, control
its stability and convert the signal of the PMTs into an energy deposit. Amongst the calibration systems, a Laser device is
used for the monitoring of the response and stability of the calorimeter at the level of the PMTs. This system sends a
controlled light pulse via dedicated clear optical fibre to each of the 9852 PMTs composing the readout. It allows to
monitor the stability of the gain of the PMTs, perform the timing adjustment of some parts of the readout electronics, and
possibly recover from non-linearity problems occurring at very high energy deposit (saturation effects on the readout
electronics). In this talk, we give a description of the Laser system (current hardware and foreseen improvements). The
main applications of the Laser system (timing, gain monitoring, and linearity) are then described, and the results obtained
during the last years of data taking are presented.
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Abstract ID : 154

Design and performance of the integrator
based read-out in Tile Calorimeter of the
ATLAS experiment

Content :

TileCal, the central hadronic calorimeter of the ATLAS experiment at the CERN Large Hadron Collider (LHC), is built of
steel and scintillating tiles with redundant readout by optical fibers and uses photomultipliers as photodetectors. It
provides measurements for hadrons, jets and missing transverse energy. To equalize the response of individual TileCal
cells with a precision better than 1% and to monitor the response of each cell over time, a calibration and monitoring
system based on a Cesium 137 radioactive source driven through the calorimeter volume by liquid flow has been
implemented. This calibration system relies on dedicated readout chain based on slow integrators that read currents from
the TileCal photomultipliers averaged over milliseconds during the calibration runs. During the LHC collisions the TileCal
integrator based readout provides monitoring of the beam conditions and of the stability of the TileCal optics, including
stability of the photomultiplier gains. The work to be presented will focus on the architecture, implementation and
performance of the TileCal integrator based readout during the calibration runs and during the LHC collisions.
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Abstract ID : 155

Calibration of the ATLAS hadronic barrel
calorimeter TileCal using 2008, 2009 and
2010 cosmic rays data

Content :

The ATLAS iron-scintillator hadronic calorimeter (TileCal) provides precision measurements of jets and missing
transverse energy produced in the LHC proton-proton collisions. Results assessing the calorimeter calibration obtained
using cosmic ray muons collected in 2008, 2009 and 2010 are presented. The analysis was based on the comparison
between experimental and simulated data, and addresses three issues. First the average non-uniformity of the response of
the cells within a layer was estimated to be about +2%. Second, the average response of different layers is found to be not
inter-calibrated, considering the sources of error. The largest difference between the responses of two layers is 4%. Finally,
the differences between the energy scales of each layer obtained in this analysis and the value set at test beams using
electrons was found to range between -3% and +1%. The sources of uncertainties in the response measurements are
strongly correlated, and include the uncertainty in the simulation of the muon response. The total error of each layer
determinations is 2%. A value of the ratio between the actual value of the energy scale in ATLAS and the value set at test
beams was determined to be 0.99+0.03 using all layers measurements and assuming that the mis-calibration is due to some
unknown systematic uncertainty.
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Abstract ID : 156

TileCal Optical Multiplexer Board 9U

Content :

TileCal is the hadronic calorimeter of the ATLAS experiment at LHC/CERN. The system contains roughly 10,000 channels
of read-out electronics, whose signals are gathered and digitized in the front-end electronics and then transmitted to the
counting room through two redundant optical links. Then, the data is received in the back-end system by the Optical
Multiplexer Board (OMB) 9U which performs a CRC check to the redundant data to avoid Single Event Upsets errors. A
real-time decision is taken on the event-to-event basis to transmit single data to the Read-Out Drivers (RODs) for
processing. Due to the low dose level expected during the first years of operations in ATLAS it was decided not to use a
redundant system and currently the front-end electronics is directly connected to the RODs. However, the increasing
luminosity of the LHC will force to use the redundant read-out and the OMB system will be installed. Moreover, the OMB
can be used as a ROD injector to emulate the front-end electronics for ROD software tests during detector maintenance
periods taking advantage of its location in the data acquisition chain. First we will give a detailed description of the main
components of the board and the different operation modes. Then, the production and qualification tests will be explained
including a detailed description of the test-bench, software and validation protocols.
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On the Challenge of Keeping ATLAS Tile
Calorimeter Raw Data

Content :

A new version of the lossless compression algorithm [CHEP’09] is proposed for the reconstruction and transmission of the
ATLAS Tile Calorimeter (TileCal) Raw data. It is based on the use of a "standard" pulse shape and allows sending both the
raw data and reconstructed quantities like energy and time required to Level 2 trigger during online processing. The closer
recorded signal to the "standard" pulse shape assumed by the algorithm, the higher the compression of the data and the
faster the algorithm itself. Non-physical or piled-up data which can not be described by any pulse shape can be sent at 72
kHz rate at least. "Reasonable” signals can be sent at 80 kHz rate in the worst case scenario, when all channels
simultaneously have very large energy deposits and are significantly out of time. The algorithm does not increase the data
flow as compared to the existing approach and shows much more stability in sent fragments sizes. The earlier version
which did not require the knowledge of the exact pulse shape was able to fit within the bandwidth limits only. Fitting
within the DSP time limits remained an open question and appeared to be a hard task. Having all the raw data available
for offline processing will improve the data precision that is currently constraint by the DSP fixed point arithmetic and
coarse timing assumptions. Online reconstruction can be used for triggering purposes where precision provided by DSP is
adequate. Keeping the raw data makes it possible to recalculate all the signal parameters later using floating point
arithmetic, sophisticated signal processing methods, adjusted values and approaches. It is also indispensable for debugging
and validation purposes. The algorithm was implemented and studied offline using 7 TeV proton-proton and Heavy Ion
collisions data and proved to be able to sustain 100 kHz rate and to fit within the bandwidth and processing time
limitations of TileCal read-out system. We will describe the algorithm and highlight some details in the implementation.
We will report on testing and validation for Charge Injection calibration runs (where we can test compression in case of
"good" signal) and Laser calibration runs (one of the "worst case" scenarios, where all channels contain large signal with
25ns jitter) as well as for 7 TeV Heavy Ions run and for 7 TeV proton-proton collisions.
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Implementation and performance of the
signal reconstruction in the ATLAS
Hadronic Tile Calorimeter

Content :

The Tile Calorimeter (TileCal) for the ATLAS experiment at the CERN Large Hadron Collider (LHC) is currently taking
data with proton-proton collisions. The Tile Calorimeter is a sampling calorimeter with steel as absorber and scintillators
as active medium. The scintillators are read out by wavelength shifting fibers coupled to photomultiplier tubes (PMT). The
analogue signals from the PMTs are amplified, shaped and digitized by sampling the signal every

25 ns. The TileCal front-end electronics allows to read out the signals produced by about 10000 channels measuring
energies ranging from ~30 MeV to ~2 TeV.

The read-out system is designed to reconstruct the data in real-time fulfilling the tight time constraint imposed by the
ATLAS first level trigger rate (100 kHz). The main component of the read-out system is the Digital Signal Processor (DSP)
which, using the Optimal Filtering technique, allows to compute for each channel

the signal amplitude, time and quality factor at the required high rate. A solid knowledge of the signal pulse-shapes and of
the timing is fundamental to reach the required accuracy in energy reconstruction. Systematic studies to understand the
pulse-shape have been carried out using both electronic calibration signals and data collected in the proton-proton
collisions at sqrt{s} = 7 TeV.

After a short overview of the TileCal system we will discuss the implementation of Optimal Filtering signal reconstruction
highlighting the constraints imposed by the use of the DSP fixed point arithmetic.

We will report also results on the validation of the implementation of the DSP signal reconstruction and on the overall
signal reconstruction performance measured in calibration, single beam and collision events.
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Development of Ring Imaging Cherenkov

counter for Belle II experiment at super
KEKB

Content :

For the Belle II experiment at the super KEKB, we have been developing a proximity focusing ring imaging Cherenkov
(RICH) detector using a silica aerogel as a radiator. This Aerogel RICH counter is designed to be used at the forward
endcap region and to have pion/kaon separation with more than 4-sigma deviations at momenta up to 4 GeV/c.

A 144-channel Hybrid Avalanche Photo-Detector (HAPD) which is developed with Hamamatsu Photonics K.K. was
adopted as the photon detector for the Aerogel RICH counter, since the HAPD has an excellent single photon detection
capability. The pixel size of the HAPD is 5x5 mm*2 , which enables photon detection with a sufficient resolution. We have
conducted beam tests in order to evaluate the PID performance for the Aerogel RICH system and confirmed that more
than 4-sigma pion/kaon separation is possible.

One of our current worry for the system is a radiation tolerance of the HAPD. Since the Aerogel RICH counter is placed at
the endcap region in the Belle II detector, where a neutron dose rate of 10*11 /cm"2/year is expected, a leakage current of
APDs in the HAPD may increase according to the neutron irradiation level. Therefore noise from HAPDs is expected to be
increased and may deteriorate the PID performance. In order to realize the signal to noise be more than 7 even for 10”12
neutrons/cm*”2 (It is equivalent to 10 years operation of Belle II experiment), we have tried to modify the APD’s structure
and made APDs with a thinner P-layer which is expected to help in reducing the leakage current. Tests of this scheme
were made by using the Yayoi nuclear reactor at Tokai, Japan last year. As a result, we actually confirmed effects of
thinner P-layer APD.

In this talk, HAPD performance including beam test results will be presented. In addition, our neutron irradiation test
using the new sample will be also reported.
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Abstract ID : 160

Design of the ATLAS IBL Readout System

Content :

An Insertable B-Layer is planned for the upgrade of the ATLAS detector and will add a fourth and innermost silicon layer
to the existing Pixel detector. 12 million pixels attached to new FE-I4 readout ASICs will require new off-detector
electronics which is currently realized with two VME-based boards: a Back Of Crate module

implementing optical I/O functionality and a Readout Driver module for data processing. This paper illustrates the new
read-out chain, focusing on the design of new the Readout Driver Card, which, with a fourfold integration with respect to
the previous design, builds up the detector data, controls the calibration procedures and interacts via Gigabit links with a
novel calibration farm. Future prospects and back compatibility to the existing system are also addressed.
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Abstract ID : 161

Advanced pixel sensors and readout
electronics based on 3D integration for the
SuperB Silicon Vertex Tracker

Content :

The SuperB project was approved in December 2010 and foresees the construction of a high luminosity (> 1036 cm"-2
s"-1) asymmetric e+e- collider in an Italian site. In the SuperB detector, the Silicon Vertex Tracker (SVT) is based on the
BaBar vertex detector layout with an additional innermost layer (Layer0) close to the interaction point, with a radius of
about 1.5 cm. This Layer0 has to provide high position resolution (10-15 um in both coordinates), low material budget (<
1% X0), and tolerance to a high background rate (several tens of MHz/cm"2). The baseline design of the SuperB SVT
presently adopts the technically conservative solution of using short strip detectors (striplets) in the Layer0. However, the
stringent experimental requirements stimulate an R & D program on low-mass pixel sensors, which is exploring CMOS
MAPS technology as well as 3D integration. The ambitious goal is to build a monolithic device with similar electronic
functionalities as in hybrid pixel readout chips, such as pixel-level sparsification and time stamping.

This paper presents the status of the R & D activity that the VIPIX collaboration is carrying out to achieve this goal. The
effort is presently focused on the design of two different devices. The first one is a deep N-well active pixel sensor based
on the interconnection of two layers fabricated in the same 130 nm CMOS technology. The second one is aimed at the
ultimate goal of fabricating a 3D device based on heterogeneous technologies, i.e. a high resistivity sensor layer
interconnected to a 2-tier CMOS readout integrated circuit. Both devices include a high performance readout architecture
which is able to handle a very large data flow. The paper reviews the technical details concerning how these two different
designs may fit the requirements of the SuperB SVT Layer0; the present status of VIPIX developments using 3D integration
is also discussed.
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Abstract ID : 162

Development of a large gaseous xenon
detector for neutrino-less double beta decay
with the Enriched Xenon Observatory

Content :

The EXO collaboration is searching for neutrinoless double beta decay using isotopically enriched Xenon (136Xe).
Currently operating a 200 kg liquid xenon experiment, EXO is also conducting R toward a high pressure xenon gas
detector using enriched 136Xe at up to 10 bar. This solution might offer better energy resolution than its liquid xenon
counterpart and allow discrimination between single and double electrons, thus suppressing detector background. The
high pressure xenon detector would detect primary scintillation light and ionization electrons, a technique known to yield
good energy resolution. Achieving superior energy resolution also requires very low concentration of electronegative
impurities in the gas and, in turn, reliable and robust purification techniques. Detection of doubly charged Ba++ ions, not
possible in liquid xenon, might be possible in the gaseous phase. Ba++ ions could be transported by high electric fields and
through a nozzle into a lower pressure detection region where they could be identified via optical spectroscopy in order to
discriminate barium-producing signal events from radioactive background. The status of gaseous xenon detector
development, design details and construction schedule of a first prototype detector, including its gas handling and
purification systems will be presented, along with the illustration of the Ba tagging strategies currently being pursued.
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Abstract ID : 163

Cryogenic Dark Matter Search Experiment:

Status and Plans

Content :

The Cryogenic Dark Matter Search (CDMS) experiment is designed to search for Dark Matter in the form of Weakly
Interacting Massive Particles (WIMPs). CDMS deploys semiconductor detectors, based on Ge or Si substrates with

ionization and phonon sensors, which provide very effective event-by-event rejection of the dominant electromagnetic

backgrounds. The detectors are operated at cryogenic temperatures (50 mK) deep underground at the Soudan Underground

Laboratory. I will summarize the latest results obtained by the CDMS II experiment at Soudan. I will also discuss the plans

to increase the sensitivity and the total detector mass in the future runs of the SuperCDMS and GEODM experiments.
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Abstract ID : 164

DM-Ice: a direct detection experiment for
dark matter at the South Pole

Content :

I will describe DM-Ice, a direct detection dark matter experiment to be deployed at the South Pole co-located with the
IceCube/DeepCore Neutrino Telescope. This experiment will use roughly 250 kg of low-background Nal detectors to
search for the DAMA/LIBRA annual modulation in the southern hemisphere where many of the environmental
backgrounds associated with seasonal variations present in experiments in the northern hemisphere are either reversed in
phase or absent altogether. A 15-kg prototype was deployed in December 2010 at the South Pole at the depth of ~2200
m.w.e. as a feasibility study: it is now taking data. I will report on the status of the prototype and the plans for the
full-scale experiment.
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Abstract ID : 165

Construction of high speed, massively
parallel, ATCA based Data Acquisition
Systems using modular components

Content :

Current generations of HEP Data Acquisition Systems either in production or development are differentiated from DAQ
systems used in other disciplines by the significant amounts of data they must both ingest and process, typically at very
high rates. In practice this has resulted in the construction of systems that are in fact massively parallel computing
systems. They are distinguished from their commercial counterparts by the significantly greater amount of I/O capability
required between computational elements as well as the unique and disparate I/O requirements required at their
interfaces. Given their unique requirements, traditionally, such systems have been purpose built by individual
experiments. However, it has long been recognized that all these systems share a large degree of architectural
commonality. SLAC is currently embarked on a research project intended to capture this commonality in a set of generic
components which can be used in the construction of arbitrarily sized DAQ systems, tailored to satisfy a variety of
different experimental needs. The design and implementation of these components (the RCE and CI) will be described. The
RCE is a generic computational building block based on SOC technology that provides arbitrary combinatoric logic,
generic computational ability using both embedded CPU and DSP tiles, and many channels of generic, high speed I/O with
an Ethernet interface capable of operation from 1-40 Gigabits/second. The embedded processor supports arbitrary
operating systems, but comes bundled with the RTEMS Real-Time kernel. RTEMS is an Open Source kernel containing
POSIX standard interfaces as well as a full TCP/IP network stack. A full suite of GNU cross-development tools as well as
embedded software is provided, allowing the RCE to be easily configured to the specifications of varying applications. The
CI is a low latency, Layer-3 compliant, 10G-Ethernet switch connecting together RCEs to form arbitrary computing
Clusters. ATCA is an ideal platform to express these components and we describe those features that make its use
particularly attractive for this project. As one example, a PICMG 3.8 compliant ATCA Front-Board containing a Cluster of
8 RCEs will be described. The cluster’s Ethernet is connected to the Fabric at speeds up to 40 Gigabits/second. While
compatible with any ATCA backplane, the board is optimized to take advantage of a full-mesh topology. A shelf with such
a backplane, populated with 14 of these boards, would result in a system of 14 fully connected clusters. That system would
be capable of absorbing up to 7 Terabits/second of arbitrary input data and providing more than 1 Terabit/second of
external Ethernet. 600,000 DMIPS, 20 PetaMACs, and 500 Gigabytes of RAM would be available to process and buffer the
data.
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Abstract ID : 166

Water Attenuation Length Measurements

Content :

An instrument to measure the attenuation length of near UV
light propagating in ultra-pure water has been constructed at
Lawrence Livermore National Laboratory (LLNL). The
instrument is an 8-meter long horizontal polypropylene pipe
capable of measuring the absolute attenuation length of
ultra pure water to within 5%. The instrument was designed
to measure the effect of LBNE detector materials on the
transparency of pure water and gadolinium doped water. The
measurement process includes soaking the materials in both
ultra pure water and gadolinium doped for extended periods
time and transferring the soaked water into the instrument
for absolute attenuation length measurement. We present in
this talk the measurement of the instrument uncertainty as
well as measurements of the attenuation length degradation
rate for pure water.
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DHCAL Response to Positrons and Pions

Content :

As part of the overall program of the CALICE collaboration, a group led by Argonne National Laboratory built a large-size
prototype of a Digital Hadron Calorimeter (DHCAL). The DHCAL consists of 51 layers, each with 96 x 96 square cm
readout pads. The total number of readout channels exceeds 470,000 in less than 2 m"3 of detector volume and thus
enables the measurement of hadronic showers with unprecedented spatial resolution.

The DHCAL underwent extensive testing at the Fermilab Testbeam Facility in October 2010 and January 2011. This talk
presents preliminary results from the analysis of both positron and pion events of momenta between 2 and 60 GeV/c.These
results are considered to be a first validation of the viability of the DHCAL concept.
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Abstract ID : 168

Development and Characterization of

CdZnTe Detectors for Neutrino Physics

Research

Content :

CdZnTe crystals contain 9 double beta decay isotopes and can serve as a source and detector at the same time in a search

for neutrino-less double beta decay. In particular, 116Cd and 130Te are suitable isotopes in such a search due to their high

Q-values. The endpoint of the beta spectra resulting from double-beta decay of these isotopes is well above natural gamma

lines which constitute backgrounds to a potential signal. Detectors for neutrino-less double beta decay searches require

good energy resolution and effective background rejection. The latter can be realized with position sensitive detectors with

particle tracking capabilities. CdZnTe detectors can be operated at room temperature and bear the potential to satisfy the

above requirements. We are developing and characterizing the performance of co-planar and pixilated CdZnTe detectors,

study their charged particle tracking capabilities and evaluate the use in future neutrino-less double beta decay search

experiments. Results from our laboratory measurements will be presented.
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Abstract ID : 169

PTFE reflectance measurements, modeling
and simulation for Xenon detectors

Content :

Liquid/gaseous Xenon detectors are extensively used in rare-event searches such as a double beta decay and dark matter
experiments [1]. The response of these detectors is strongly dependent on the reflectance of the inner surfaces surrounding
the active volume. Maximizing the reflectance of these surfaces is therefore paramount to increase the sensibility of the
detector, especially in large detectors where the light is reflected multiple times before being detected.

The leading experiments for dark matter detection (LUX and XENON) and neutrino-less double beta decay (EXO and
NEXT) [2] all use polytetrafluoroethylene (PTFE) surrounding the active volume of their detectors. This material was
chosen due to its large reflectance, about 100% in the visible spectrum [3]. However, in spite of being already in use in
xenon detectors, its optical properties for the Xenon scintillation light (in the VUV, A~175 nm) have not been accurately
studied.

Here we report on measurements of the reflectance distributions of PTFE for Xenon scintillation light performed with a
purposely built angle resolution system [4]. The reflectance distributions thus obtained are described using a physical
model comprised of diffuse and specular components[5]. These measurements were performed for different PTFE samples,
showing that the reflectance is dependent on the manufacturing process and finishing of the surface -- for the tested
samples the hemispherical reflectance varied from 50% to 75% [6]. It is therefore necessary to characterize the reflectance
of the specific PTFE used in each detector.

These results were obtained for a gas/PTFE interface. Although no measurements were performed using a
liquid-Xenon/PTFE interface, we developed a model to estimate the expected change in reflectance for both the specular
and diffuse components when the gas is replaced by the liquid [7]. This allowed us to estimate the hemispherical
reflectance in liquid to be roughly 15% larger than in a gaseous interface.

GEANT4 has become the simulation tool of choice for rare event detectors, but the reflectance models available in this
package do not agree, in many ways, with our own and other published results. We adapted the reflectance model
developed during our measurements so that it can be used directly in GEANT4, and we intend that it becomes part of the
standard GEANT4 distribution in the near future.

1
2
2
3
4
5
6
7

Aprile, E., & Doke, T. Reviews of Modern Physics, 82(3), 2053-2097. (2010)

F. Sanchez, Nuclear Physics B (Proc. Suppl.) 188 (2009) 71-73

Nuclear Physics B (Proc. Suppl.) 188 (2009) 71-73

V R Weidner, Jack ] Hsia, and B Adams Appl. Opt vol,24 (14) pp. 2225-2230 (1985)
C. Silva et al, Nucl. Instrum. Meth. A vol. 580 (1) pp 322-325 (2007)

C. Silva et al, Journal of Applied Physics, vol. 107 (6) p. 064902 (2010)

C. Silva et al, Nucl. Instrum. Meth. A vol. 619 pp. 59-62 (2010)

LB Wolff, JOSAA, Vol.11 (11) pp. 2956-2968 (1994)

,_|,_|,_|,_|,_|,_|,_|,_|
— T e e

Primary authors : Dr. SILVA, Claudio (LIP Coimbra)

Co-authors : Dr. LINDOTE, Alexandre (LIP Coimbra) ; Prof. PINTO DA CUNHA, José (LIP Coimbra) ;
Prof. LOPES, Maria Isabel (LIP Coimbra) ; Dr. SOLOVOV, Vladimir (LIP Coimbra) ; Dr. NEVES,
Francisco (LIP Coimbra) ; Prof. CHEPEL, Vitaly (LIP Coimbra) ; Dr. VIVEIROS, Luiz (LIP
Coimbra)

Presenter : Dr. SILVA, Claudio (LIP Coimbra)

Wednesday 01 June 2011 Page 189



TIPP 2011 - 2nd International... / Abstracts book PTFE reflectance measurements, modeling and simula...

Track classification : Dark Matter Detectors

Contribution type : Oral Presentation
Submitted by : SILVA, Claudio

Submitted on Friday 01 April 2011

Last modified on : Wednesday 11 May 2011

Comments :

Status : ACCEPTED
Track judgments :

Track : Dark Matter Detectors

Judgment : Proposed to accept (Oral Presentation)
Judged by : HOFFMAN, Kara

Date : 11 May 2011 21:48

Comments : ""

Wednesday 01 June 2011 Page 190



TIPP 2011 - 2nd International... / Abstracts book A tracker/trigger design for an upgraded CMS Track...

Abstract ID : 170

A tracker/trigger design for an upgraded

CMS Tracker

Content :

Future high luminosity experiments at the energy frontier will face unprecedented challenges. Filtering of information will

be increasingly pushed closer to the sensors to reduce the huge data loads and high data transmission power and cooling

mass associated with heavily occupied strip or pixel detectors. This talk describes an R & D effort directed toward

providing a proof of concept for a vertically integrated tracking/trigger system based on the anticipated needs for the CMS

Tracker in the second phase of the planned LHC luminosity upgrade (HL-LHC). Technologies which are being considered

for a track trigger have wide applicability, including higher electronics density (3D integration), very high speed

asynchronous data processing and transmission (pipelined electronics), new sensor/electronics bonding technologies

(direct oxide bonding), and techniques to build large area sensor arrays using a combination of edgeless technology and

oxide-based wafer-to-wafer bonding by combining 3D technology with new sensor processing technologies.
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Abstract ID : 171

Characterization of 10" and 12"
Photomultiplier Tubes for the Long
Baseline Neutrino Experiment

Content :

The Long Baseline Neutrino Experiment will study neutrino oscillation and leptonic CP-violation using a high-intensity
muon neutrino beam produced at Fermilab and detected in the Homestake mine in South Dakota. The collaboration is
evaluating both 100 kton-scale water Cherenkov detectors and 17 kton-scale liquid argon time projection chambers as
neutrino detectors. As part of the water Cherenkov design effort, the single photon performance is being evaluated for
R7081 10" high quantum efficiency and R11780 12" standard quantum efficiency photomultiplier tubes manufactured by
Hamamatsu Photonics. In this talk, we will describe a PMT characterization procedure that uses a triggered low intensity
Cherenkov light source, and we will present single photoelectron charge distributions and transit time distributions for
both PMT types. We will also describe efforts to statistically model the charge distribution and understand the relation
between late pulsing and charge amplification behavior.
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Abstract ID : 172

The background discrimination in a high
pressure xenon TPC equipped with a
Micromegas readout

Content :

The measurement of the neutrinoless mode could give unique information on the mass and the Majorana nature of
neutrino. For this kind of experiments, a very good energy resolution in xenon and ultra-low background levels are
required, two features that are actually fulfilled by microbulk Micromegas readouts. Signals and backgrounds in a high
presure xenon TPC equipped with a pixelized micromegas readouts have been simulated in order to study the background
rejection capabilities of this technology. Some discrimination algorithms will be presented and their power rejection factor
will be described. Finally, an estimation of the final background level of this possible experiment for different geometries
will be discussed.
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Abstract ID : 173

The “DIRC-like FTOF”: a time-of-flight

Cherenkov detector for particle
identification at SuperB

Content :

The DIRC-like FTOF detector is a ring imaging Cherenkov counter which uses time-of-flight to identify charged particles

(PID). It has been developed to improve PID on the SuperB forward side, a region which is not covered by the main barrel
PID detector, the FDIRC. The FTOF prototype was constructed and installed in the SLAC Cosmic Ray Telescope for timing
measurements in Fall 2010. A time resolution of about 70~ps/channel was obtained, in agreement with a dedicated

simulation of the whole system (detector + MCP-PMT and electronics) which was developed to estimate the different

contributions to the single channel time resolution. The new 10~ps 16-channel USB wavecatcher electronics developed by

LAL (CNRS/IN2P3) and CEA/IRFU are successfully used in this test experiment at SLAC.

Primary authors : Mr. BURMISTROV, Leonid (LAL)
Co-authors :

Presenter : Mr. BURMISTROYV, Leonid (LAL)

Track classification : Photon Detectors

Contribution type : Oral Presentation
Submitted by : BURMISTROV, Leonid
Submitted on Sunday 03 April 2011
Last modified on : Friday 29 April 2011

Comments :

Status : ACCEPTED

Track judgments :

Track : Photon Detectors

Judgment : Proposed to accept (Oral Presentation)
Judged by : LIU, Tiehui Ted
Date : 29 April 2011 16:08

Comments :

Wednesday 01 June 2011

Page 194



TIPP 2011 - 2nd International... / Abstracts book Total Measurement Calorimetry

Abstract ID : 174

Total Measurement Calorimetry

Content :

Hadron energy measurement has intrinsic fluctuation due to neutral pion production in the hadron shower. Here we
introduce active absorber in the hadronic calorimeter of sandwich type. The active absorber is achieved by using lead glass
or similar heavy and transparent materials to have a possibility of detecting the cherenkov lights which indicate the EM
shower.

The combination of two active materials will give us information on the neutral pion productions in hadron interaction.
Identification of the neutral pion production is expected to have the energy resolution superior than that of the usual
calorimeter.

This is applicable to he collimated jet events without separation the particles, like PFA method. This leads more
importance at the higher energy jets for the future experiments.

The total measurement idea is different from the dual read out scheme, because of totally active absorber scheme will give
less fluctuations the DREAM.

The current activities to use the lead glass and PbF2 as the active absorber will be discussed and further simulation study
to find the neutral pions is covered as well.
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Study of TOF-PET performance

Content :

We have investigated the timing resolution and spacial resolution of a pair detector which consists of a silicon photon
sensor named MPPC and a newly developed fine silicate scintillator name d LFS. The timing resolution was measured to
be 96ps in FWHM extracted from the photon detection time difference of two detectors. This indicates significant progress
of the development of TOF capability for the PET system is expected. Wheres the spacial resolution is measured to be
1.0mm in FWHM, which is consistent with the size of the scintillator cell of 3mm x 3mm square.

Therefor we expect next generation TOF-PET system can be achieved with 1mm resolution for the very early cancer
detection.
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Abstract ID : 176

Feasibility Study for an Active 238UF6
Gas Target for Photo-Fission Experiments

Content :

Nuclear fission represents a class of important reactions in heavy nuclei. Fission may occur spontaneously as well as
induced by charged particles, neutrons or photons. A detailed microscopic description of the fission process is still lacking,
whereas phenomenological parameterizations, e.g. fragment yield and total kinetic energy, have been realized.

A program for studying photon-induced fission of actinide nuclei in the energy region of the fission barrier, has been
started at the Darmstadt superconducting linear accelerator S-DALINAC. First experiments were performed using a twin
Frisch-grid ionization chamber with a solid target located at the central cathode [1]. For detailed investigations on, e.g. the
energy dependence of fission modes [2], the population of super- and hyper-deformed states, the so-called fission isomers,
or even the search for parity non-conservation in fission [3], higher luminosities - and hence thicker targets - are needed.
However, increasing target thickness reduces mass and angular resolutions. One solution to this problem is an active gas
target. The gas of choice is 238UF6, because of its phase transition from solid to gas at 56,4 °C and atmospheric pressure via
direct sublimation.

In order to test 238UF6 as an admixture to standard counting gases (e.g. argon) and to study its properties, an ionization
chamber was designed and built at the Institut fiir Kernphysik of Technische Universitat Darmstadt.

In a first step the chamber itself was tested with pure argon as counting gas, and the drift velocity as a function of the
reduced electric field strength was determined. Then 238UF6 was filled into the chamber in steps of one mass-percent
uranium for each measurement, where both signal quality and drift velocity at different admixtures were determined.
Present results using mass fractions up to 2 percent of 238U in the counting gas show that the drift velocity increases with
238UF6 content, while overall a good signal quality and energy resolution of the ionization chamber is preserved.

Supported in part by Deutsche Forschungsgemeinschaft through the SFB 634, by the State of Hesse through the LOEWE
centre HIC for FAIR, and through the GSI-TU Darmstadt cooperation contract.

[1] A. Gook, M. Chernykh, C. Eckardt, J. Enders, P. Von Neumann-Cosel, A.Oberstedt, S.Oberstedt, A Richter, Nucl. Phys.
A 851 (2011) 1.

[2] U. Brosa, S. Grossman, A. Miiller, Phys. Rep. 197 (1990) 167.

[3] V. V. Flambaum and G.F. Gribakin Prog. Part. Nucl. Phys. 35 (1995) 423.
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Abstract ID : 177

Verification of focusing system for Time
Of Propagation counter

Content :

We present the results of verifing focusing system for Time Of Propagation(TOP) counter.

The TOP counter is a new detector of particle identification(PID) for burrel region of Bellell.

TOP counter is a kind of Ring Imaging Cherenkov counter(RICH) which detect internally reflected Cherenkov light like
DIRC.

MCP-PMTs, which are compornent of TOP counter, detect ~20 Cherenkov photons per charged tra'ck , and we can
reconstract a ring image from propagation time of detected photon.TOP counter are working as Time Of Flight (TOF)
because it has very good time resolution less than 100ps per single photon.

Performance of TOP counter is propotional to the time resolution.Propagated Cherenkov photons have group velocity
related to wavelength.It generates fractuation of propagation time approximately 53ps/m.Chromatic dispersion provides
serious deterioration of time resolution.

Against this problem, we plan to introduce focusing mirror.Focusing mirror is set at forward part of TOP counter.It
focuses Cherenkov light to different channels of MCP-PMT by different wavelength, and so that the deterioration of time
resolution is suppressed.

We verified focusing mechanism using 120GeV/c pion beam at CERN.We used prototype of TOP counter which have
focusing mirror, and so we could confirm a proof of focusing mechanism.

Time resolutoin improved 147ps to 95ps by using focusing mirror.
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Abstract ID : 178

Design and studies of micro-strip stacked
module prototypes for tracking at S-LHC

Content :

Experience at high luminosity hadrons collider experiments shows that tracking information enhances the trigger rejection
capabilities while retaining high efficiency for interesting physics events. The design of a tracking based trigger for Super
LHC (S-LHC), the already envisaged high luminosity upgrade of the LHC collider, is an extremely challenging task, and
requires the identification of high-momentum particle tracks as a part of the Level 1 Trigger.

Simulation studies show that this can be achieved by correlating hits on two closely spaced silicon strip sensors. The
progresses on the design and development of micro-strip stacked prototype modules and the performance of few prototype
detectors will be presented. The prototypes have been built with the silicon sensors and electronics used to equip the
present CMS Tracker.

Outcome of a simulation study of stacked modules performance will be presented. Preliminary results of a simulated
tracker layout equipped with stacked modules are discussed in terms of Pt resolution and triggering capabilities.

The study of real prototypes in terms of signal over noise and tracking performance with cosmic rays and dedicated beam
test experiment will also be shown.
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Abstract ID : 179

Tracking and b-tagging performance with
an upgraded CMS pixel detector

Content :

Tracking and identification of jets originating from b quarks (b-tagging) will likely continue to be a key element of many
physics analyses at the upgraded HL-LHC where much higher pileup can significantly reduce the performance. An
upgrade of the CMS pixel detector proposed for the Phase 1 HL-LHC should enable CMS to maintain the current level of
b-tagging performance even in the presence of very high pileup. Results of Monte Carlo simulation studies with an
upgrade CMS pixel detector will be presented for tracking and b-tagging performance and compared to that for the
current CMS detector.
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Abstract ID : 180

The Pierre Auger Observatory: challenges
at the highest-energy frontier

Content :

The Pierre Auger Observatory explores the highest-energy Universe, through the detection of air showers induced by the
most energetic cosmic rays, whose nature and origin remain enigmatic despite decades of study. Tremendous progress is
being accomplished in measuring the characteristics of these messengers with unprecedented statistics. Their energy
spectra, their arrival directions, and the properties of the cascades they initiate are studied in an attempt to elucidate their
nature (mass composition, possibility of gamma-ray or neutrino primaries), provenance and propagation (sources,
anisotropies, spectra). The scientific and technical challenges are extreme, and are addressed in a multiplicity of ways,
including a program of enhancements to the base design of the Observatory. We will review these challenges, the
solutions implemented and under way, and their impact on the rich science harvest reaped by the project.

Primary authors : Prof. COUTU, Stephane (Penn State University)
Co-authors :

Presenter : Prof. COUTU, Stephane (Penn State University)

Track classification : Experimental Detector Systems ; Astrophysics and Space Instrumentation

Contribution type : Oral Presentation
Submitted by : COUTU, Stephane
Submitted on Monday 04 April 2011
Last modified on : Monday 25 April 2011

Comments :
For the Pierre Auger Collaboration

(is there a scheme for adding a Collaboration without specifying all the names as coauthors?)

Status : ACCEPTED
Track judgments :

Track : Experimental Detector Systems

Judgment : Proposed to accept (Oral Presentation)
Judged by : AMERIO, Silvia
Date : 25 April 2011 17:14

Comments :

Track : Experimental Detector Systems

Judgment : Proposed for other tracks (Experimental Detector Systems)
Judged by : KUSAKA, Akito
Date : 22 April 2011 22:00

Comments :

Wednesday 01 June 2011 Page 202



TIPP 2011 - 2nd International... / Abstracts book

Abstract ID : 181

The Fermilab Test Beam Facility

The Fermilab Test Beam Facility

Content :

Located at Fermi National Accelerator Laboratory in Batavia, Illinois, the Fermilab Test Beam Facility is a world-class

facility devoted to particle detector R & D. The goal of the Fermilab Test Beam Program is to provide flexible, equal and

open access to test beams for all detector tests, with relatively low bureaucratic overhead and a guarantee of safety,

coordination and oversight.

The facility consists of two versatile beamlines (MTest and MCenter) in which users can test equipment or detectors.

The MTest primary beamline consists of a beam of high energy protons (120 GeV) at moderate intensities (~1-300 kHz).

This beam can also be targeted to create secondary, or even tertiary particle beams of energies down to below 1 GeV,

consisting of pions, muons, and/or electrons. Recently we have developed a tertiary beamline for the facility, which can

reconstruct beam particles with momentum down to 300 MeV/c.

FTBF is currently the only operating test beam facility in the United States, and in 2013 is expected to be the only

operating hadrons test beam in the world. The schedule for beam and expected facility expansions will also be discussed.
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Abstract ID : 182

Comparison of Digital to Analog
Converters in 0.20pum SOI and 0.13pm
CMOS process

Content :

Biasing and threshold adjustments are crucial for the correct operation and sensitivity of 3T based pixel detectors. The
latest generation of CAP detectors designed at the University of Hawaii addressed the threshold adjustment issue by
including an 8-bit R-2R Digital to Analog converter. The DAC is the first designed at UH to be used in a 0.2pm SOI CMOS
technology. The DAC has additionally been fabricated in a 0.13pm CMOS technology for characterization and use in
digitizers presently being designed. The inclusion of such structure allows comparison between fabrication runs as well as
fabrication technologies. Simulations and preliminary results are included, as well as comparisons between fabrication
technologies.
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Abstract ID : 183

Continuous Acquisition Pixel 12:
Hexagonal Pixels in SOI Technology

Content :

The next generation of vertexing detectors in collider experiments will require order of magnitude increases in readout
speed and increased background rates. The CAP12 continues the evolution of a number of binary, 3T based pixel detector
related technologies at the University of Hawaii to address readout speed, density requirements, and background rate
issues. The CAP12 takes the HIXEL readout method developed at UH and combines it with faster digital logic, column
based threshold biasing, and manufactured on a 0.2pm SOI CMOS technology. Pixel size has been reduced to 30pm by
30pm and on die threshold DACs are intended to improve analog performance and biasing. The chip architecture is
presented as well as simulations and preliminary results.
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Abstract ID : 184

Upgrade Design of TileCal Front-end
Readout Electronics and Radiation
Hardness Studies

Content :

The ATLAS Tile Calorimeter (TileCal) is essential for measuring the energy and direction of hadrons and taus produced in
LHC collisions. The TileCal consists of "tiles" of plastic scintillator dispersed in a fine-grained steel matrix . Optical fibers
from the tiles are sent to ~10,000 photomultiplier tubes (PMT) and associated readout electronics.

The TileCal front-end analog readout electronics process the signals from ~10,000 PMTs. Signals from each PMT are
shaped with a 7-pole passive LC shaper and split it to two channels amplified by a pair of clamping amplifiers with a gain
ratio of 32. Incorporated with two 40Msps 12-bit ADCs, the readout electronics provide a combined dynamic range of
17-bits. With this dynamic range, the readout system is capable of measuring the energy deposition in the calorimeter cells
from ~220MeV to 1.3TeV with the least signal-to-noise ratio of greater than 20. The digitized data from each PMT are
transmitted off-detector optically, where the data are further processed with dedicated electronics to provide trigger logic
and data for physics studies.

The sLHC is planned to increase the design luminosity up to 5x1034/sec/cm2. It will be important to upgrade the front-end
electronics to cope with the higher radiation levels and to take advantage of the latest technology improvements since the
time of the original design. The front-end electronics are required to withstand ~60Krad over their lifetime. As a R & D
project, we are currently using commercially available off-the-shelf integrated circuits with deep-submicron technology to
design a prototype analog readout board associated with this upgrade.

We will present the test results of electronics performance and radiation hardness studies for the newly designed TileCal
front-end readout electronics at the sSLHC.

This will be presented by F. Tang on behalf of the ATLAS Tile Calorimeter Group The Enrico Fermi Institute.
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Abstract ID : 185

The Next Generation Scintillator-based
Electromagnetic Calorimeter Prototype and
Beamt Test

Content :

We are studying next generation scintillation detectors for future collider experiments. For precise energy measurement of
energetic jets in future experiments, particle flow algorithm with fine granular scintillator strip calorimeter will play an
important role. To establish the technology of the calorimeter, we are studying the properties of small plastic scintillator
strips with size of (10-5) x 50 x 3 mm, which is a fundamental component of the calorimeter. As a part of this R & D study,
small extruded plastic Scintillator of size 10 x 45 x 3 mm and a tungsten plate with 3.5 mm thick are sampled together to
Fabricate a Scintillator base electromagnetic calorimeter prototype. The Prototype has a stack of 30 layers, having
dimension of 20 x 20 cm. The Scintillator strips in successive layers aligned in orthogonal to achieve effective 1 x 1 cm
segmentation. The total number of channels is 2160 for readout. The scintillation light produced in plastic Scintillator
strips enters the wavelength shifting(WLS) fiber placed inside the plastic Scintillator are guided to the sensitive photo
detector 1600 pixel MPPC (Multi Pixel Photon Counter) with a sensitive region of 1 x 1 mm”2. The electromagnetic
calorimeter performance has been studied with test beam during summer 2008 and 2009 at Fermilab. We have injected
1-30 GeV electron and 60 GeV Pion beams and measured energy resolution and linearity of response toward input energy.
In this presentation we will present obtained performance of the calorimeter prototype.
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Abstract ID : 186

Commissioning and performance of the
ATLAS Transition Radiation Tracker with

first high energy pp and Pb-Pb collisions at
LHC

Content :

The ATLAS Transition Radiation Tracker (TRT) is the outermost of the three sub-systems of the ATLAS Inner Detector at
the Large Hadron Collider at CERN. It consists of close to 300000 thin-wall drift tubes (straws) providing on average 30
two-dimensional space points with 0.12-0.15 mm resolution for charged particle tracks with |n| < 2 and pT > 0.5 GeV.
Along with continuous tracking, it provides particle identification capability through the detection of transition radiation
X-ray photons generated by high velocity particles in the many polymer fibers or films that fill the spaces between the
straws. Custom-built analog and digital electronics is optimized to operate as luminosity increases to the LHC design.

In this talk, a review of the commissioning and first operational experience of the TRT detector will be presented.
Emphasis will be given to performance studies based on the reconstruction and analysis of LHC collisions. A comparison
of the TRT response to two very different center of mass energy collisions (900 GeV and 7000 GeV) will be presented here.
In addition, for the first time studies of the response of the TRT detector to the extreme high track density condition
occurred during the November 2010 heavy ion LHC running period will be presented here for the first time, giving
interesting insight on the expected performance of the TRT gas detector for future LHC proton-proton high luminosity
runs. The techniques used are applicable to a wide range of charged particle and soft x-ray detection scenarios.
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Abstract ID : 187

Readout Electronics for the ATLAS LAr
Calorimeter at HL-LHC

Content :

The ATLAS experiment is one of the two general-purpose detector designed to study proton-proton collisions (14 TeV in
the center of mass) produced at the Large Hadron Collider (LHC) and to explore the full physics potential of the LHC
machine at CERN. The ATLAS Liquid Argon (LAr) calorimeters are high precision, high sensitivity and high granularity
detectors designed to provide precision measurements of electrons, photons, jets and missing transverse energy. ATLAS
(and its LAr Calorimeters) has been operating and collecting p-p collisions at LHC since 2009.

The on-detector electronics (front-end) part of the current readout electronics of the calorimeters measures the ionization
current signals by means of preamplifiers, shapers and digitizers and then transfers the data to the off-detector electronics
(back-end) for further elaboration, via optical links. Only the data selected by the level-1 calorimeter trigger system are
transferred, achieving a bandwidth reduction to 1.6 Gbps. The analog trigger sum signals are formed on the front-end
electronics boards and sent, via copper cables, to the receiver part of the trigger system.

The number of channels in the LAr readout is ~200K. The front-end electronics is composed by 58 electronics crates,
housing 1524 signal processing boards (FEBs) plus 300 other electronics boards. Each crate is powered by a radiation
tolerant power supply. There are ~ 1600 optical links between the front- end and the back-end system. The back-end
electronics consists of 16 crates, 192 Read Out Drivers (ROD). Each ROD receives data from up to 8 FEBs and calculates
the energy deposited and the time of the deposition using an optimum filtering algorithm.

The current front-end electronics need to be upgraded to sustain the higher radiation levels and data rates expected at the
upgraded LHC machine (HL-LHC), which will have 5 times more luminosity than the LHCin its ultimate configuration.
The complexity of the present electronics and the obsolescence of some of components of which it is made, will not allow
a partial replacement of the system. A completely new readout architecture scheme is under study and many components
are being developed in various R & D programs of the LAr collaboration group.

The new front-end readout will send data continuously at each bunch crossing through high speed radiation resistant
optical links. The data (~100 Gbps for each board) will be processed real-time with the possibility of implementing trigger
algorithms for clusters and electron/photon identification at a higher granularity than that which is currently
implemented. The new architecture simplifies the system design while keeping many options open, such as pipeline
design, shaping, gain setting, etc. Moreover it will eliminate the intrinsic limitation presently existing on Level-1 trigger
acceptance.

This talk will cover architectural design aspects of the new electronics as well as some detailed progress on the
development of several ASICs needed, e.g. new ADCs and/or new optical links. Preliminary studies with FPGA’s to cover
the backend functions including part of the Level-1 trigger requirements will also be presented.
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Abstract ID : 188

Upgrade plans for ATLAS Forward
Calorimetry for the HL-LHC

Content :

Even though data taking has just started with the LHC, plans are being developed to operate the machine and its detectors
at up to 10 times the original design luminosity. This has an impact on many components of the ATLAS detector,
particularly the Forward calorimeter, which is exposed to some of the highest radiation rates in ATLAS.

The FCal detector and its associated components were designed for operation at the maximum LHC luminosity of 1034
cm2s-1. However at the higher luminosities (HL), which are projected for the HL-LHC, operation of the FCal will be
compromised. Beam heating in the FCal which is located on a liquid argon filled cryostat could lead to the formation of
argon bubbles in the detector, the ionization rate will result in space charge effects that will reduce the signal and the
current draw will result in a voltage drop across the HV current limiting resistors. The space charge and ionization rates
will result in the FCal becoming insensitive to particles at its inner edge and the insensitive region will grow as the
luminosity increases.

There are two possible solutions being considered to maintain FCal operation at HL-LHC, one is a complete replacement
of the FCal system. A replacement FCal would have a similar design to the current calorimeter except for additional
cooling, lower value HV protection resistors and the use of smaller ionization gaps; as small as 100 microns in the first
compartment. There have been a number of recent studies of the effectiveness of small gap FCal style detectors for high
luminosity environments. The drawback to the complete replacement of the FCal is the mechanical difficulty of extracting
the current detector from its cryostat, relocating the highly radioactive detector and installing a new detector in a limited
time window. These concerns led to the development of a second option which is the installation of a small warm
calorimeter to be placed in front of the FCal which has been named the Mini-FCal. This addition would reduce the
ionization load in the first FCal compartment at small radius by up to a factor of three, which would keep a larger region
of the FCal active and reduce the heat load to an acceptable level.

The current concept for the Mini-FCal is a standard parallel plate calorimeter with 12 copper disc absorbers and 11 layers
of sensors. The key to the design of the Mini-FCal is the selection of a sensor technology that will produce an adequate
signal for a significant number of years at HL-LHC intensities. The first choice for this is the use of diamond detectors due
to their inherent radiation resistance. It is anticipated that neutrons will be the major cause of damage to the diamond
sensors and the integrated flux of neutrons in the Mini-FCal after 10 years running at the HL-LHC will be up to 5x1017
neutrons/sq cm. Recent irradiation tests carried out by members of the ATLAS LAr group show that these sensors can still
operate after irradiation up to these levels although with a large reduction in signal.

The talk will discuss a number of aspects of the upgrade work for ATLAS forward calorimetry and outline the continuing
experimental development program.
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Abstract ID : 189

Status of the Atlas Liquid Argon
Calorimeter and its Performance after one
year of LHC operation

Content :

The ATLAS experiment is designed to study the proton-proton collisions produced at the LHC with a centre-of-mass
energy of 14 TeV. Liquid argon (LAr) sampling calorimeters are used in ATLAS for all electromagnetic calorimetry
covering the pseudorapidity region n<3.2, as well as for hadronic calorimetry from n=1.4 to n=4.8. The calorimeter system
consists of an electromagnetic barrel calorimeter and two endcaps with electromagnetic (EMEC), hadronic (HEC) and
forward (FCAL) calorimeters. The lead-liquid argon sampling technique with an accordion geometry was chosen for the
barrel electromagnetic calorimeter (EMB) and adapted to the endcap (EMEC). This geometry allows a uniform acceptance
over the whole azimuthal range without any gap. The hadronic endcap calorimeter (HEC) uses a copper-liquid argon
sampling technique with plate geometry and is subdivided into two wheels in depth per end-cap. Finally, the forward
calorimeter (FCAL) is composed of three modules featuring cylindrical electrodes with thin liquid argon gaps. The barrel
and the two endcaps are housed into three cryostats kept at about 87 K. The different parts of the LAr calorimeter have
been installed inside the ATLAS cavern between October 2004 and April 2006.

Since October 2006 the detector has been operated with liquid argon at nominal high voltage, and fully equipped with
readout electronics including a LVL1 calorimeter trigger system.

First cosmic runs were recorded and used in various stages of commissioning. Starting in September 2008 beam related
events were collected for the first time with single beams circulating in the LHC ring providing first beam-gas interactions
and then beam-collimator splash events. The first p-p collisions at 450 GeV per beam were seen in 2009. During 2010
almost 50 pb-1 of p-p collisions have been collected at 7 TeV center-of-mass energy.

During all these stages the LAr calorimeter and its electronics has been operating almost optimally thanks to an intense
effort by a large community.

The latest status of the detector as well as problems and solutions addressed during the last years will be presented. The
talk will cover aspects of operation of a large detector over a long time period. Selected topics showing the performance of
the detector with particles will be shown. Particular emphasis will be placed in measurements dependent on the high
quality of the 200K channels of readout electronics and its calibration (e.g. noise, timing precision...), all of which are
operating according to design specification.
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Abstract ID : 190

A high speed serializer ASIC for ATLAS
Liquid Argon calorimeter upgrade

Content :

The current front-end electronics of the ATLAS Liquid Argon calorimeters need to be upgraded to sustain the higher
radiation levels and data rates expected at the upgraded LHC machine (HL-LHC), which will have 5 times more
luminosity than the LHC in its ultimate configuration. This upgrade calls for an optical link system of 100 Gbps per
front-end board (FEB). A high speed, low power, radiation tolerant serializer is the critical component in this system. In
this paper, we present the design and test results of a single channel 16:1 serializer and the design of a double-channel 16:1
serializer. Both designs are based on a commercial 0.25 pm silicon-on-sapphire CMOS technology.

The single channel serializer consists of a serializing unit, a PLL clock generator and a line driver implemented in current
mode logic (CML). The serializing unit multiplexes 16 bit parallel LVDS data into 1-bit width serial CMOS data. The
serializing unit is composed of a cascade of 2:1 multiplexing circuits based on static D-flip-flops. The total jitter is
measured to be 62 ps at bit error rate (BER) of 10-12 at 5 Gbps. Random and deterministic jitters are measured to be 2.6 ps
and 33.4 ps, respectively. The serializer can work from 4.0 to 5.7 Gbps with BER less than 10-12. The power consumption is
measured to be 463 mW at 5 Gbps. A proton beam test proves that the serializer meets the radiation tolerant requirements
of ATLAS.

A double-channel 16:1 serializer is currently under development. A low jitter LC tank PLL is shared by two serializing
units to save the power consumption. The critical high speed components, including clock buffer, divider and the last stage
of 2:1 multiplexing unit, are implemented with current mode logic. The post-layout simulation results of these components
indicate that 8 Gbps per channel is achievable.
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Abstract ID : 191

Design, Implementation and Performance
of the LHCDb Online system

Content :

After the first year of serious running of the LHCb experiment it's probably appropriate to report on its performance and
also retrospect on the design criteria and implementation of the system.

We will also look forward and present first ideas of the system in view of the planned upgrade of the experiment in 2016
or $0.
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Abstract ID : 192

Status and Plans for the Cherenkov
Telescope Array

Content :

The last few years have seen stunning results both from ground-based gamma-ray astronomy from H.E.S.S., MAGIC, and
VERITAS as the imaging atmospheric Cherenkov technique has matured, and from space since the 2008 launch of the
Fermi Gamma-ray Space Telescope. The Cherenkov Telescope Array (CTA) is a global collaboration formed to develop a
next-generation ground-based array of imaging atmospheric Cherenkov telescopes with a significant advance in
capabilities over current ground- and space-based telescopes. In particular, CTA aims to have a factor of 10 improvement
in sensitivity in the core energy range of 100 GeV to some 10's TeV, a threshold energy well below 100 GeV, a factor of 3-5
improvement in angular resolution, and an effective area of at least several square kilometers for energies above 10 TeV.
This talk describes the science drivers that motivate CTA, and the technical challenges and advances required to achieve
these goals. Giga-sample-per-second front-end electronics based on custom ASICs and a highly integrated modular camera
design are under development. Three sizes of telescopes (large, medium, and small, with diameters of roughly 24 m, 9-12
m, and 4-7 m) will be needed to cover this broad energy range. Several designs for the telescopes within CTA are under
consideration, including a novel design utilizing Schwarzschild-Couder (SC) optics. The SC design presents challenges in
mirror fabrication and alignment, but would allow simultaneously a large field of view (8-10 degrees in diameter) and a
small plate scale for the camera, making a fine pixelization (~0.05 degrees/pixel) possible by use of multi-anode
photomultiplier tubes.
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Abstract ID : 193

A correlation-based timing calibration and
diagnostic technique for fast digitizing
ASICs

Content :

A general procedure for precision timing calibration of giga-sample/s
waveform digitizing ASICs is presented. These devices are increasingly
used in a number of high-energy physics experiments to perform
waveform sampling of front-end detector signals. Waveform digitizing
ASICs have considerable advantages over traditional TDC/ADC systems,
such as high channel density and low power consumption, but have
irregularly spaced timing intervals between samples due to process
variations at the production level. The procedure presented here
exploits the known correlation between nearby samples of a sine wave
function to obtain the time difference between them. As only the
correlations are studied, the procedure can be performed without
knowledge of the phase of the input signal, and converges with smaller
data samples than other common techniques. It also serves as a
valuable diagnostic tool, allowing a fast, visual, qualitative check

of ADC linearity, gain mismatches between sampling cells, and other
ADC artifacts. Work is continuing to extend the procedure to fit for
timing intervals in the face of such non-idealities.

We present both the algorithm and example calibration results from
multiple ASICs. In particular, using the PSEC3 ASIC, we show
improvement in timing performance for readout of a stripline MCP-PMT,
which serves as a prototype for moving toward large (order m*2)
photodetectors. Due to the anode geometry, the calibration technique
improves both the timing resolution and the spatial resolution

of the device.
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Abstract ID : 194

The new frontier of the DATA acquisition
using 1 and 10 Gb/s Ethernet links.

Content :

ALICE (A Large Ion Collider Experiment) is the detector system at the LHC (Large Hadron Collider) optimized for the
study of heavy-ion collisions. Its main aim is to study the behavior of strongly interacting matter and the quark gluon
plasma. Currently all the information sent by the 18 sub-detectors composing ALICE are read out by DATE (ALICE Data
Acquisition and Test Environment), the ALICE data acquisition software, using several optical links called DDL (Detector
Data Link), each one with a maximum throughput of 200 MB/s. In the last year a commercial transmission link with a
throughput of 10 Gb/s has become a reality, with a low price affordable for everyone. The DATE system has been
upgraded to also support this technology in addition to the DDL.

This contribution will describe the VHDL firmware of a detector readout board, sending data using the UDP protocol and
the changes made to the readout part of DATE software to receive information coming from the 1 or 10 Gb/s Ethernet
link.

It will also describe the relevant details of the test firmware and software and will conclude with the results of the
performance tests done at CERN using the new set-up.
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Abstract ID : 195

Waveform analysis of SiPM signals with
DRS4 board

Content :

We are using DRS4 digital oscilloscope board for time-of-flight (TOF) applications in Fermilab. We developed a model to
perform waveform analysis of the DRS4 data taken with silicon photomultipliers. The applications range from Cherenkov
TOF system to TOF positron emission tomography. The unified approach allows to achieve high time resolution for signals
with width from few to hundreds nanoseconds.
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Abstract ID : 196

Calibration, operation and performance of
the ALICE Silicon Drift Detectors in pp
and PbPb collisions

Content :

The two intermediate layers of the ALICE Inner Tracking System (ITS) are instrumented with Silicon Drift Detectors.

The detector calibration and monitoring procedures as well as their performance over almost two years of data taking,
both with pp

and PbPb collisions, will be presented.

In particular, the techniques for measuring the drift velocity and its stability over time will be described. The latter, which
varies sensitively with the ambient temperature, has to be periodically calibrated with an accuracy in the order of 0.1%, in
order to allow the position along the drift axis (perpendicular to the beam) to be determined within the design resolution
of about 35 microns.

Owing to their superior resolution (~35 micron) the SDD were used as a reference for ITS detectors alignment along beam
direction. The ITS alignment strategy and the results obtained with different sets of data will be shown.

The ITS features also particle identification in the low transverse momentum region (up to 500 MeV for p/K separation and
up to 1.2 Gev/c for p/K separation), by measuring the energy loss in the outermost four layers, SDD and Silicon Strip
Detectors (SSD). The calibration of the energy loss within each and among all the 260 modules, together with its
dependence on the drift distance, were carefully studied. Dedicated Quality Assurance (QA) procedures analyze all
acquired physics data and generate a set of plots that allows verifying the uniformity and stability of the SDD key
parameters. Data sets tagged as bad by the QA procedures will be excluded from the subsequent physics analysis. The QA
procedures guarantee the data quality uniformity, excluding data sets tagged as bad from the following analyses.

The contribution of the SDD to physics analyses which require high resolution on vertex reconstruction and particle
identification at low transverse momenta will also be discussed, showing as examples the analysis of identified hadron
spectra and the exclusive reconstruction of heavy flavoured hadrons via hadronic decays.
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Abstract ID : 197

Performance and Operational Experience
of the CDF Luminosity Monitor

Content :

We describe performance of the detector used for luminosity measurements in the CDF experiment in Run 2 at the
Tevatron. The detector consists of low-mass gaseous Cherenkov counters with high light yield (about 100 photo-electrons)
and monitors the process of inelastic proton-anti-proton scattering. This detector allows for several methods of precise
luminosity measurements at peak luminosities of up to 4 \times 10”32 cm”{-2}s"{-1}, which corresponds to an average of
12 proton-anti-proton interactions per bunch crossing. During almost 10 years of the Tevatron Run 2 CDF Luminosity
monitor is proved to be very stable and reliable detector and provided luminosity measurements for all physics results
from CDF.
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Abstract ID : 198

Quality Assurance System for NOvA
Detector Module Production

Content :

NOVA is a long-baseline neutrino oscillation experiment that will use the Fermilab NuMI beam and new near and far
detectors located at Fermilab and Ash River, Minnesota.

The 15 kiloton far detector consists of 12,028 16m x 1m x 7cm liquid scintillator-filled modules, laminated into 16 m x 16 m
blocks. These modules are constructed from PVC plastic extrusions to produce a structure of 32 tubular cells which are
outfitted with wavelength shifting fibers. Plastic parts are glued to these extrusions in order to route the sixty-four fiber
ends to an optical connector and also to create a liquid-tight seal for the liquid scintillator. Assembly of these modules
involves many delicate assembly tasks and custom test equipment. There are stringent leak, light output, and dimensional
tolerances on the completed modules. During peak production, the assembly labor force will consist of a crew of
approximately 200 part-time student employees, working an average of about twelve hours per week, managed by five
full-time employees and two managers.

A comprehensive system has been developed to ensure the quality of the NOvA modules and to make possible the
challenging task of managing a large part-time work force with a small management team. Each assembly step is
monitored and directed using screen prompts and audio feedback in order to prevent mistakes. Should any problems arise,
the data collected will allow us to quickly identify and correct them. Input is provided using wireless bar code scanners
and touch screen displays at approximately 50 locations in the factory. These clients communicate over a wireless LAN to
application servers. The software is written in Java Enterprise Edition.

Tooling to string the fibers and custom equipment to test the leak integrity, fiber light loss, and flatness of the modules is
integrated with the system. The system handles all aspects of the factory operation: assembly tasks, test data collection,
storage, and checking, inventory, personnel scheduling and training, machine maintenance and calibration, data backup
and synchronization. A web interface provides views of the data. Large format displays throughout the factory provide
alarms and dashboards to present relevant information for each location.

An earlier version of the system was used to produce 500 modules for the NOvA near detector. Further development and
improvements are in progress as we prepare to assemble the first far detector modules.
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Abstract ID : 199

Development of Large Scale Gas Electron
Multiplier Chambers

Content :

The High Energy Physics group of the University of Texas at Arlington Physics Department has been developing Gas
Electron Multiplier (GEM) detectors for the use as the sensitive gap detector in digital hadron calorimeters (DHCAL) for
the future International Linear Collider. In this study, two kinds of prototype GEM detectors have been tested. One has
30x30 cm2 active area double GEM structure with a 3 mm drift gap, a 1 mm transfer gap and a 1 mm induction gap. The
other one has two 2x2 cm2 GEM foils in the amplifier stage with a 5 mm drift gap, a 2 mm transfer gap and a 1 mm
induction gap. We present characteristics of these detectors obtained using high-energy charged particles, cosmic ray
muons and 106Ru and 55Fe radioactive sources. From the 55Fe tests, we observed two well-separated X-ray emission peaks
and measured the chamber gain to be over 6500 with a high voltage of 395 V across each GEM electrode. Both the spectra
from cosmic rays and the 106Ru fit well to Landau distributions as expected from minimum ionizing particles. We also
present the chamber performance after high dosage exposure to radiation as well as the pressure dependence of the gain
and correction factors. Finally, we discuss the quality test results of the first set of large scale GEM foils and discuss
progress and future plans for constructing large scale (100cmx100cm) GEM detectors.
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Abstract ID : 200

The Dark Energy Survey Camera (DECam)

Content :

The Dark Energy Survey (DES) is a next generation optical survey aimed at understanding the expansion rate of the
universe using four complementary methods: weak gravitational lensing, galaxy cluster counts, baryon acoustic
oscillations, and Type Ia supernovae. To perform the survey, the DES Collaboration is building the Dark Energy Camera
(DECam), a 3 square degree, 570 Megapixel CCD camera that will be mounted at the prime focus of the Blanco 4-meter
telescope at the Cerro Tololo Inter-American Observatory. CCD production has finished, yielding roughly twice the
required 62 2kx4k detectors. The construction of DECam is nearly finished. Integration and commissioning on a "telescope
simulator” of the major hardware and software components, except for the optics, recently concluded at Fermilab. Final
assembly of the optical corrector has started at University College, London. Some components have already been received
at CTIO. "First-light" will be in December 2011. This oral presentation will concentrate on the technical challenges
involved in building DECam (and how we overcame them), and the present status of the instrument.
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Abstract ID : 201

Crystal Calorimetry for the Next Decade

Content :

Crystal calorimeters have traditionally played an important role in precision measurements of electrons and photons in
high energy physics experiments. Recent interests in calorimeter technologies extend their applications also to hadrons
and jets. Potential applications of a new generation scintillating crystals of high density and high light yield, such as
LSO/LYSO, in high energy physics experiments are described. Candidate crystals for a homogeneous hadron calorimeter
detector concept are also discussed.
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The Belle II time-of-propagation counter

The Belle II time-of-propagation counter

Content :

The Belle II detector operating at the SuperKEKB accelerator will utilize the time-of-propagation (TOP) counter as its

primary particle identification device in the barrel region. The TOP counter is a compact variant of the detection of

internally reflected Cherenkov light (DIRC) technique, which trades the imaging-based performance of a traditional DIRC
with fast timing provided by micro-channel plate (MCP) PMTs. In order to read out a large number of such MCP-PMT
channels with high precision, an electronics system based on waveform sampling ASICs is being developed. Full

waveforms from front-end ASICs are transmitted by fiberoptic links to digital signal processors, which extract the precise

charges and times necessary for the final reconstruction. A lower resolution set of timing data is also produced by the

front end, collected from all modules, and passed to provide order ~ns event timing to the global trigger. We discuss the

general principles of TOP operation and the planned Belle II TOP system, which is expected to provide 4 sigma or better

separation of kaons and pions up to momenta of approximately 4 GeV/c.
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Silicon for High-Luminosity Tracking
Detectors - Recent RD50 Results

Content :

In order to harvest the maximum physics potential of the CERN Large Hadron Collider (LHC), it is foreseen to
significantly increase the LHC luminosity by upgrading the LHC towards the HL-LHC (High Luminosity LHC). Especially
the final upgrade (Phase-II Upgrade) foreseen for 2021 will mean unprecedented radiation levels, exceeding the LHC
fluences by roughly an order of magnitude. Due to the radiation damage limitations of the silicon sensors presently used,
the physics experiments will require new tracking detectors for HL-LHC operation. All-silicon central trackers are being
studied in ATLAS, CMS and LHCb, with extremely radiation hard silicon sensors to be employed on the innermost layers.

Within the CERN RD50 Collaboration, a massive R & D programme is underway across experimental boundaries to
develop silicon sensors with sufficient radiation tolerance. One research topic is to gain a deeper understanding of the
connection between the macroscopic sensor properties such as radiation-induced increase of leakage current, doping
concentration and trapping, and the microscopic properties at the defect level. We also study sensors made from p-type
silicon bulk, which have a superior radiation hardness as they collect electrons instead of holes, exploiting the lower
trapping probability of the electrons due to their higher mobility. Another sensor option under investigation is to use
silicon produced with the Czochralski-process. The high oxygen content in the Czochralski-Silicon has been shown to
have a beneficial influence on some of the effects of radiation damage. A further area of activity is the development of
advanced sensor types like 3D silicon detectors designed for the extreme radiation levels expected for the vertexing layers
at the HL-LHC. These detectors in general have electrodes in the form of columns etched into the silicon bulk, which
provide a shorter distance for charge collection and depletion, which reduces trapping and full depletion voltage. We will
present results of several detector technologies and silicon materials at radiation levels corresponding to HL-LHC fluences.
Based on these results, we will give recommendations for the silicon detectors to be used at the different radii of tracking
systems in the LHC detector upgrades.
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R & D of scCVD diamond Beam lL.oss
Monitors for the LHC at ultra-cold
temperatures

Content :

A Beam Loss Monitor for the LHC provides the most accurate results if it is placed as close to the beam pipe as possible,
hence within the cold mass of the magnets. For the new series of triplet magnets, the Beam Instrumentation Group seeks a
detector concept that provides full functionality at ultra-cold temperatures (1.9 K). A fast response time, excellent radiation
hardness, long durability and reliability, good signal to noise ratio, and a broad dynamic range to cope with a losses
differing by orders of magnitude are all critical properties. Obvious candidates for the detector material include
single-crystal Chemical-Vapour-Deposited (scCVD) diamond and silicon.

A set-up for Transient Current Technique (TCT) measurements for CVD diamonds at ultra-cold temperatures has been put
in place in co-operation with RD39 and the CryoLab at CERN. The set-up provides a good vacuum. A He-Gas cooling
device allows for temperatures down to 67 K. Am-241 and Ru-106 sources provide ionizing radiation. Broad-band read-out
electronics and a current-sensitive amplifier enable measurement of the transient current.

The presented results are crucial for the future operation of diamonds at cryogenic temperatures. We will present results of
measurements of the temperature dependence of fundamental diamond quantities such as carrier drift mobility and
velocity, total charge yield, lifetime and detrapping time constants, and trapping energy levels. Furthermore, the difference
between MIP-signals and o-signals is shown and important results for possible detector operations are derived. A model
capable of explaining the data - the plasma effect with associated trapping — will be presented for the first time for scCVD
diamonds. Additionally, pulse shape simulations will show the reliability of the model.
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Performance Study of a GPU in Real-Time
Applications for HEP Experiments

Content :

Graphical Processing Units (GPUs) have evolved into highly parallel, multi-threaded, multicore powerful processors with
high memory bandwidth, driven by the high demand of 3-D graphics. As such, GPUs are used in a variety of intensive
computing applications. The combination of highly parallel architecture and high memory bandwidth makes GPUs a
potentially promising technology for effective real-time processing for High Energy Physics (HEP) experiments. However,
not much is known for their performance in real-time applications that require low latency, such as the trigger for HEP
experiments. We will describe our R & D project with the goal to study the timing performance of GPU technology for
possible low latency applications, performing basic operations as well as some more advanced HEP trigger algorithms
(such as fast tracking or calorimetric clustering). We will present some preliminary results on timing measurements,
comparing the performance of a CPU versus a GPU using NVIDIA's CUDA general purpose parallel computing
architecture, carried out at CDF's Level-2 trigger test stand. These studies will provide performance benchmarks for future
studies to investigate the potential and limitations of GPUs for future real-time applications in HEP experiments.
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Free Space Data L inks for HEP
Experiments

Content :

We are developing data links in air, utilizing steering by MEMS mirrors, and an optical feedback path for the control loop.
The laser, modulator, and lens systems used are described, as well as two different electronic systems for the steering
feedback loop.

This system currently operates at 1 Gb/s, but could be upgraded.

This link works over distances of order meters. Other links for long distances are discussed. Such links might enable one to
move communications lasers out of tracking detectors, for reasons such as reliability and power consumption. Some
applications for data links in air are described, such as local triggering, data readout and trigger-clock distribution.
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CMS Web-Based Monitoring

Content :

For large international High Energy Physics experiments, modern web
technologies make the online monitoring of detector status, data acquisition
status, trigger rates, luminosity, etc., accessible for the collaborators

anywhere and anytime. This helps the collaborating experts monitor the status

of the experiment, identify the problems, and improve data-taking efficiency.

We present the Web-Based Monitoring project of the CMS experiment at the LHC
of CERN. The data sources are relational databases and various messaging
systems. The project provides a vast amount of in-depth information including
real time data, historical trend, and correlations, in a user friendly way.
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Application of Large Scale Gas Electron
Multiplier Technology to Digital Hadron
Calorimetry

Content :

The detectors proposed for future e+e- colliders (ILC and CLIC) demand a high level of precision in the measurement of jet
energies. Various technologies have been proposed for the active layers of the digital hadron calorimetry to be used in
conjunction with the Particle Flow Algorithm (PFA) approach. The High Energy Physics group of the University of Texas
at Arlington has been developing Gas Electron Multiplier (GEM) detectors for use as the calorimeter active gap detector.
To understand this application of GEMs, two kinds of prototype GEM detectors have been tested. One has 30cmx30 cm
active area double GEM structure with a 3 mm drift gap, a 1 mm transfer gap and a 1 mm induction gap. The other one
has two 2cmx2 cm GEM foils in the amplifier stage with a 5 mm drift gap, a 2 mm transfer gap and a 1 mm induction gap.
We will summarize the results of tests of these prototypes, using cosmic rays and sources, in terms of their applicability to
a digital hadron calorimeter system. We will discuss plans for the construction of 1mx1m planes of GEM digital hadron
calorimetry to be used as part of a 1m"3 stack to be used in a major test beam study of hadronic showers.
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Multipurpose Test Structures and Process
Characterization using 0.13pm CMOS: The
CHAMP ASIC.

Content :

As fabrication processes continue to shrink, more and more electronics are able to be integrated on die for various physics
experiments. Due to the increasing number of readout channels and required sensitivity of sensors, more dense and fast
ASIC elements are required and the fabrication processes must be well understood. To this end, the University of Hawaii
in collaboration with the University of Chicago submitted a test ASIC, the CHAMP, composed of a number of discrete test
elements on a 0.13um CMOS process via CERN. This paper describes the structures submitted by UH and UC. Hawaii
designs include high speed flip-flops, voltage controlled ring oscillators, an LVDS receiver, a charge sensitive amplifier, a
set of four 64-cell waveform samplers with shared input, an analog storage and comparator structure, as well as a 12-bit
DAC. The Chicago designs include voltage controlled delay lines, delay locked loops, voltage controlled ring oscillators,
transmission lines, and resistors. Each of the structures will be described, with simulation and test results presented. Each
of the structures has important applications in future designs as well as helping to characterize the overall fabrication
process.
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Muon Collider Detector Studies

Content :

A 1.5 TeV Muon Collider is currently being studied by the Muon Accelerator project. Experiments at the muon collider
will need to cope with intense backgrounds from decays of the incoming beams. Initial physics and detector studies
including muon decay backgrounds are now underway. We report on some of these studies utilizing a "toy" detector,
including hit densities in the tracker and vertex detector and well as energy densities and fluctuations in the calorimeter.
We also discuss possible detector strategies for coping with the high background and radiation rates.
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Probes of fundamental microphysics using
intense photon beams

Content :

Laser cavities and interferometers are approaching MW beam power, enabling probes of new microphysics and of
space-time itself at mass scales well beyond the TeV scale. I will discuss several applications currently being developed,
including 1) a next-generation photon-axion oscillation experiment; 2) the Holometer--an experiment to detect
Planck-suppressed space-time uncertainty; and 3) possible probes of zero-point contributions to the vacuum energy.

Primary authors : CHOU, Aaron (Fermilab)
Co-authors :

Presenter : CHOU, Aaron (Fermilab)

Track classification : Astrophysics and Space Instrumentation

Contribution type : Oral Presentation
Submitted by : CHOU, Aaron

Submitted on Friday 08 April 2011

Last modified on : Saturday 30 April 2011

Comments :

Status : ACCEPTED
Track judgments :

Track : Astrophysics and Space Instrumentation

Judgment : Proposed to accept (Oral Presentation)
Judged by : KUSAKA, Akito
Date : 30 April 2011 22:32

Comments :

Wednesday 01 June 2011 Page 245



TIPP 2011 - 2nd International... / Abstracts book Characterization of prototype silicon microstrip d...

Abstract ID : 217

Characterization of prototype silicon
microstrip detectors for the CMS Tracker
upgrade

Content :

Plans are being made to upgrade the LHC luminosity above the design value of 1034cm-2s-1. At this level the existing
silicon microstrip modules (outside of the pixel volumes) will no longer be able to cope with the increased occupancy and
long-term radiation damage. The proposed poster outlines an extensive program by the CMS collaboration to identify a
suitable replacement for the existing sensors. As part of this effort a large number of wafers have been procured from a
leading vendor. These include both 200 pm thick FZ and MCz wafers as well as 150, 100, and 75 pm epitaxially-grown
wafers, all with n-bulk and p-bulk versions. A variety of sensor geometries including pixel, long pixel, and strip, with
different choices for pitch and implant widths, have been included each wafer. In preparation for irradiating a large
number of sensors with protons and neutrons, the sensors are currently being characterized (IV, depletion voltage,
breakdown voltage, inter-strip capacitance, signal-to-noise, etc.) in a number of laboratories. This work describes the effort
at the Fermi National Accelerator Laboratory, which includes probing of individual sensors, source testing of sensors that
have been bonded to CMS hybrids, and a recent study in the Fermilab Beam Test Facility.
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One year of FOS measurements in CMS
experiment at CERN

Content :

Results are presented on the activity carried out by our research group, supported by Optosmart s.r.l. (an italian spin-off
company), on the application of Fiber Optic Sensor (FOS) techniques to monitor high-energy physics (HEP) detectors.
Assuming that Fiber Bragg Grating sensors (FBGs) radiation hardness has been deeply studied for other field of
application, we have applied the FBG technology to the HEP research domain. In present paper we give the experimental
evidences of the solid possibility to use such a class of sensors also in HEP detector very complex environmental side
conditions. In particular we present more than one year data results of FBG measurements in the Compact Muon Solenoid
(CMS) experiment set up at the CERN, where we have monitored temperatures (within CMS core) and strains in different
locations by using FBG sensors during the detector operation with the Large Hadron Collider (LHC) collisions and high
magnetic field. FOS data and FOS readout system stability and reliability is demonstrated, with continuous 24/24h 7/7d
data taking under severe and complex side conditions.
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A 4-Channel Waveform Sampling ASIC
using 130nm CMOS technology

Content :

We describe here the development and characterization of PSEC-3, a custom analog and digital integrated circuit designed
in the IBM8RF 130 nm process, intended for fast, low-power waveform sampling. As part of the Large-Area Picosecond
Photo-Detector (LAPPD) collaboration, this ASIC has been designed for the front-end transmission line readout of large
area micro-channel plates (MCP), among other potential applications. With 4 analog input channels, PSEC-3 has achieved
sampling rates of 1-17 GSa/s. Analog sampling is performed with a 256-sample switched-capacitor array architecture in
which the stored analog values are digitized with an on-chip 2 GHz Wilkinson ADC. Sampling lock is possible with an
on-chip delay locked loop (DLL). Readout latency varies from 1.5 us to 17 us depending on the trigger event and number
of channels read. The input noise has been measured at 1mV RMS, and power

consumption is less than 20mW per channel. The intrinsic analog bandwidth is presently under evaluation.

Primary authors : OBERLA, Eric (University of Chicago) ; GRABAS, Herve (University of Chicago)
Co-authors : LAPPD ELECTRONICS, Subgroup (UChicago & UHawaii)
Presenter : OBERLA, Eric (University of Chicago) ; GRABAS, Herve (University of Chicago)

Track classification : Front-end Electronics

Contribution type : Oral Presentation
Submitted by : OBERLA, Eric

Submitted on Friday 08 April 2011

Last modified on : Thursday 21 April 2011

Comments :

Status : ACCEPTED
Track judgments :

Track : Front-end Electronics

Judgment : Proposed to accept (Oral Presentation)
Judged by : ARAI, Yasuo

Date : 21 April 2011 02:08

Comments : "20 min"

Wednesday 01 June 2011 Page 249



TIPP 2011 - 2nd International... / Abstracts book

Abstract ID : 220

Test of a Digital Hadron Calorimeter (DHCAL) proto...

Test of a Digital Hadron Calorimeter
(DHCAL) prototype with muons

Content :

We report on the preliminary results of the CALICE Digital Hadron Calorimeter (DHCAL) prototype from test beam with
muons, as well as the noise measurement during the test beam. The DHCAL prototype is a sandwich calorimeter, using 38

2cm-thick iron plates as absorbers and Resistive Plate Chambers (RPC) between the absorber plates as the active medium.

The calorimeter has extremely fine segmentation, with readout pads of the size of 1x1cm2 in each layer and readout layer

by layer. The DHCAL uses a digital readout scheme, which records only hit pattern of showers without knowing the

detailed energy deposition within each hit. The prototype was tested at Fermilab Test Beam Facility (FTBF) in October

2010 and January 2011with muons. We present the preliminary results on measuring front-end board alignment, RPC

efficiency, hit multiplicity and DHCAL calibration constant, with the muon data. We simulated the muon responses with
GEANT4, for particle interaction with the DHCAL, and with RPCsim, a standalone program that simulate the RPC
response. We present the current status of the simulation and tuning according to muon data. We also present the

preliminary results on DHCAL noise performance.
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Recent Progress in Silica Aerogel
Cherenkov Radiator

Content :

We reported on a successful production of hydrophobic silica aerogels with a wide range of refractive index, 1.0026 < n <
1.26 in the previous TIPP09 conference. Since then highly transparent aerogels with high refractive index have been
especially developed by a new production method: pin-drying method. This significant progress opens up wide
opportunities to employ aerogels in Cherenkov counter. In the coming high energy and nuclear physics experiments at
KEK, many groups are considering Cherenkov counters utilizing an aerogel as a radiator and some of them are already in
the detailed design stage.

For the Belle II experiment at SuperKEKB, we are developing a proximity-focusing aerogel ring-imaging Cherenkov
detector (ARICH) to separate kaons from pions at 1-4 GeV/c in the forward end-cap. We are planning to introduce the
most transparent aerogels with n = 1.05-1.06, and large tile production using both the conventional KEK method and the
pin-drying method has been tested. Optical quality as well as tile handling for crack-free samples was investigated in
detail, and we have obtained hydrophobic aerogels with excellent properties of large size (18*18*2 cm”3), high refractive
index (n = 1.05) and high transmission length (over 40 mm).

In addition, a lot of nuclear physics experiments proposed/approved at J-PARC indicated high demands to implement
on-line aerogel threshold Cherenkov counters for triggering purpose. For example, E03 (measurement of Xi"- atomic X
rays) requires n = 1.12 to trigger positive kaons from protons at 1-2 GeV/c, and E16 upgrade plan shows importance of
Cherenkov counter with n = 1.034 for a kaon spectrometer. E27 (search for K*-pp state) also requires n = 1.25 to separate
kaons from high momentum protons. Aerogels with n = 1.12 have already manufactured to install a counter by the
pin-drying method, and aerogels with n = 1.25 are under test mass production by the same method. Although aerogels
with n = 1.034 are produced by the conventional method, the transparency is expected to increase by a recent
development.

In the presentation, the development and manufacturing status of these aerogel Cherenkov radiators based on these
studies are reported.
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Abstract ID : 222

Design, Construction and Testing of the
Digital Hadron Calorimeter

Content :

Particle Flow Algorithms (PFAs) have been proposed as a method of improving the jet energy resolution of future colliding
beam detectors. PFAs require calorimeters with high granularity to enable three-dimensional imaging of events. The
Calorimeter for the Linear Collider Collaboration (CALICE) is developing and testing prototypes of such highly segmented
calorimeters. In this context, a large prototype of a Digital Hadron Calorimeter (DHCAL) was developed and constructed
by a group led by Argonne National Laboratory. The DHCAL consists of 51 layers, instrumented with Resistive Plate
Chambers (RPCs) and interleaved with 2 cm thick steel absorber plates. The RPCs are read out by 1 x 1 cm2 pads with a
1-bit resolution (digital readout). The DHCAL prototype counts approximately 470,000 readout channels. This talk reports
on design, construction and commissioning of the DHCAL. An overview of the past and future DHCAL test beam
campaigns at Fermilab’s FTBF will also be presented.
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Abstract ID : 223

Front End Readout Electronics of the
MicroBooNE Experiment

Content :

The MicroBooNE experiment is to build a ~100 ton Liquid Argon (LAr) Time Projection Chamber (TPC) detector that will
observe interactions of neutrinos from the on-axis Booster Neutrino Beam and the off-axis NuMI Beam at Fermi National
Accelerator Laboratory. The experiment will address the low energy excess observed by the MiniBooNE experiment,
measure low energy neutrino cross sections, and serve as the necessary next step in a phased program towards massive
Liquid Argon TPC detectors.

The MicroBooNE TPC will have 3 readout wire planes with a total of 8,256 wires/signal channels. All the signals will be
pre-amplified, shaped, digitized and pre-processed online before being recorded for offline analysis of a wide variety of
physics programs. To optimize the detector performance and signal-to-noise ratio, an analog front end ASIC designed in
180 nm CMOS technology will be deployed and operated in LAr. Pre-amplified and shaped detector signals will be
differentially driven to ADC boards operated in the detector hall where signals will be digitized and prepared for online
data pre-processing in FPGAs. We present here an overview of the front end readout architecture of the MicroBooNE
experiment, describe the development of the front end readout electronics and preliminary test results.
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Abstract ID : 224

The radiation tolerance of specific optical
fibers for the LHC upgrades

Content :

Optical fibers in the readout system for the LHC upgrades will operate in a harsh radiation environment. The fibers within
12 meters from the front-end detectors are exposed up to 250 kGy(Si) total ionizing dose in 10 year operation life time. In
some applications the nearest 2 meters from the front-end are kept in a cold environment near -25 °C. The paper presents
the identification of suitable optical fibers for the LHC detector upgrades.

Several optical fibers have been tested to 650 kGy(Si) at room temperature with various dose rates of 60Co gamma rays.
Two MM fibers and one SM fiber have been qualified for use in the LHC upgrades for warm operations. Four optical fibers
have been tested to 500 kGy(Si) at -25 °C with 27 kGy(Si)/hr 60Co gamma rays. Two SM fibers have been qualified for the
LHC upgrades for cold operations. Several optical fibers, including two MM fibers, have been tested up to 11 kGy(Si) at -25
°C with 70 Gy(Si)/hr 60Co gamma rays and exhibited moderate RIA, indicating that all fibers under test are potential
candidates for the LHC upgrades for cold operations.
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Abstract ID : 225

Total Absorption Dual Readout
Calorimetry R & D

Content :

This calorimetry R & D focuses on establishing a proof of concept for totally active hadron calorimetry. The research
program involves evaluating the performance of the different crystal and glass samples in combination with different light
collection and readout alternatives to optimize simultaneous collection of Cerenkov and scintillation light components for
application of the Dual Readout technique to total absorption calorimetry. We performed initial studies in two short test
beam phases in April and November 2010 at Fermilab. This talk presents first measurements from these two beam tests.
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Abstract ID : 226

Study of the ageing properties of
construction materials for High Rate Gas
Detectors

Content :

In this article we would like to present the study of the ageing properties of construction materials for the Multi Wire
proportional Chamber (MWPC). This work is a part of the detector R & D of the CBM experiment at FAIR. CBM will use
several gas detectors at high interaction rates. The construction materials for the production of the detectors have to be
chosen properly in order to ensure the operation of the detector over the projected lifetime of the experiment.
Deterioration of the detectors” performance (“ageing”) is a serious problem for gas detectors in high rate experiments [1].

An infrastructure has been set up at the GSI detector laboratory to study the ageing properties of the gas filled detectors
such as MWPC, GEM etc. In this set-up a standard wire chamber is continuously purged by gas through an out-gassing
box at a given flow rate. The box contains the construction materials under investigation, e.g. glues etc. The ageing of wire
chambers has been studied by irradiating the chamber with an X-ray generator for a certain interval of time and
comparing the pulse height spectra of a 5.9 keV 55Fe X-ray source of that chamber and another reference chamber,
connected to the same gas line upstream the out-gassing box. Details of the experimental set-up and the results will be
presented.
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Experiences with the Hardware-based
Muon Alignment Sytems of the Compact
Muon Solenoid Detector

Content :

Alignment results are presented from the Hardware-based Muon Alignment Systems of the Compact Muon Solenoid
(CMS) detector of the CERN's Large Hadron Collider. Due to the tight spatial confinement and challenging large radiation
and high magnetic field environment in the CMS detector, unique alignment systems had to be developed that handle
separately the Barrel and the EndCap regions. An another subsystem, called Link, has also been set up to connect these
two to the Tracker, therefore anchoring their result to the CMS system of coordinates. The results from the first two years
of operation of the system are presented together with a comparison to the photogrammetry and the track based
alignment.
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Abstract ID : 228

Development of large-aperture Hybrid
Avalanche Photo-Detector

Content :

We report on the development of a large-aperture Hybrid Avalanche

Photo-Detector (HAPD).We have developed an 8-inch aperture HAPD and its readout system.The HAPD is a photo
detector expected to replace the photomultiplier tube (PMT) in next-generation imaging water Cherenkov detectors such
as Hyper Kamiokande. HAPD has shown its excellent performances, 7 times better time resolution and 3 times better pulse
height resolution, compared to PMT. We will present the recent progress made in all glass HAPD to reduce its production
cost, its performances including improved dark count rate, and readout system development.
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Optical transition Radiation System for
ATF?2

Content :

In this paper we describe the first measurements performed during fall 2010- begin 2011, software development, realistic
simulations and new hardware improvements of a Multi-Optical Transition Radiation System installed in the beam
diagnostic section of the Extraction (EXT) line of ATF2, close to the Multi Wire Scanner System. 2D emittance
measurements are done with success and the system is being used normally for coupling correction. Realistic beam
simulations have been made and they have been compared with the measurements. A 4D emittance procedure will be
implemented and some measurements have been performed. A double optical system including a demagnifier lens to
improve the beam finding procedure has been designed and will be implemented in a future.

A systematic measurement campaign will take place by the recovering of ATF operations due to the 2011 Tohoku
Earthquake, then a comparison with wire scanners can be done. This will be a definitive test of the OTR as a beam
emittance diagnostic device, which will give the ability to have a fast beam emittance measurement with high statistics,
giving a low error and a good understanding of emittance jitter.
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The beam background at
SuperKEKB/Belle-II

Content :

The Belle experiment, operated at the asymmetric electron-positron collider KEKB,
had accumulated a data samle with an integrated luminosity of more than 1 at*{-1}
before the shutdown in June 2010.

We have started upgrading both the accelerator and detector, SuperKEKB and Belle-1II,
to achieve the target luminosity of 8x10*35 cm”{-2}s"{-1}.

With the increased luminosity, the beam background will also increase.
We will present the estimation of beam background at SuperKEKB and the development of Machine-Detector Interface
(MDI) design, to cope with the increased background and protect Belle-II detector.
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Abstract ID : 231

Construction and Test of a Prototype
Chamber for the Upgrade of the ATLAS
Muon Spectrometer

Content :

The muon spectrometer of the ATLAS detector at the Large Hadron Collider (LHC) is exposed to high background rates of
neutrons and y-rays. Upgrading the LHC towards up to five times the design luminosity of 1e34 cm-2s-1 necessitates the
replacement of muon tracking and trigger detectors in the region with the highest radiation background in order to avoid
deterioration of the muon detection efficiency and momentum resolution.

Based on the standard ATLAS muon precision (MDT) chambers, consisting of 6 or 8 layers of aluminum drift tubes with
30 mm outer diameter, faster tracking chambers using drift tubes with 15 mm diameter have been developed for the
critical end-cap regions of the spectrometer. With the shorter maximum drift time of 200 ns, compared to about 700 ns
now and the smaller tube cross section, the background occupancy is reduced by a factor of 7. At the same time the
excellent spatial resolution of 40 pm per chamber is retained up to very high counting rates. A larger number of drift tube
layers in the same detector volume offers improved redundancy and pattern recognition efficiency.

A full-sized prototype chamber consisting of 1152 tubes arranged in 2x8 layers and covering an area of 1 m?* has been built
to validate the assembly procedure and to test the detector performance. We present results of measurements at high y
radiation rates at the CERN Gamma Irradiation Facility (GIF) and with high momentum muons at the H8 beam line at
CERN. Measurements of the response of the drift tubes to highly ionizing particles (neutrons and protons) will also be
discussed.
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R & D on detector of next generation for
the Proton Computed Tomography

Content :

This talk presents the design and latest test results of a first proton CT scanner currently under test at Loma Linda
University Medical Center in Loma Linda, CA in collaboration with Northern Illinois University. With 18 CsI crystals and
8 planes of silicon strip X and Y detectors, we reached a data acquisition rate of almost 200 kHz which is our projected
limit. The first reconstructed images of a phantom target will be presented and discussed. The results of these tests
demonstrate that a new generation pCT scanner is necessary for clinical operation. In order to reconstruct an image with
1% density resolution for head size phantoms, our current setup would require about an 8 hour scan time. Clinical scan
times for pCT irradiation should not exceed 10 minutes, typical for traditional X-ray CT scanners. In addition, the detector
area (9 x 18 cm) of the current tracker is too small for a full head scan.

To meet such demanding time constraints, we proposed a scintillator based pCT detector. A scintillating fiber detector
tracker with fiber pitch of ~1 mm and a proton range detector with 3 mm scintillating plates are currently under
development at Northern Illinois University. The design of the optical readout system which utilizes Silicon
Photomultipliers (SiPM) for both detector subsystems will be presented. The first light yield measurements of the detector
elements illuminated with a 250 MeV proton beam will also be reported.
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Realization and Test of the Engineering
Prototype of the CALICE Tile Hadron
Calorimeter

Content :

The CALICE collaboration is currently developing an engineering
prototype of an analog hadron calorimeter for a future linear
collider detector. It is based on scintillating tiles that are
individually read out by silicon photomultipliers. The prototype

will contain about 2500 detector channels, which corresponds to one
calorimeter layer and aims at demonstrating the feasibility of
building a detector with fully integrated front-end electronics. The
SiPM signals are read out by the SPIROC chip, which is an
auto-triggered, bi-gain, 36-channel ASIC developed to measure the
charge from one to 2000 photoelectrons and the time with a 100 ps
accurate TDC. The concept and engineering status of the calorimeter
prototype, the different subcomponents, the DAQ system, the
functionality of the SPIROC, as well as results from the DESY test
setups are reported here.
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Performance and calibration of CASTOR
calorimeter at CMS.

Content :

CASTOR (Centauro And Strange Object Research) is a Cerenkov quartz-tungsten sampling calorimeter installed in the
very forward region of the CMS experiment covering the pseudorapidity range of -5.2 to —6.6. The location of CASTOR
and current geometry of the shielding imply operation under relatively high radiation dose and magnetic field. Except for
very particular regions, the calorimeter read-out with fine mesh PMTs demonstrates good performance under these rough
conditions.

First steps in the relative calibration of CASTOR is done using beam halo muons. To obtain relevant data, a dedicated
CASTOR trigger was developed and activated during beam injections and ramp-ups. The triggered events correspond to
an isolated particle penetrating the calorimeter along the beam axis. Analysis of the obtained spectra provides relative
response to a muon per an individual read-out channel.
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Data Acquisition System of the
MicroBooNE Experiment

Content :

The MicroBooNE experiment is based on a liquid argon Time Projection Chamber (TPC) which will be exposed
simultaneously to the Booster and NuMI neutrino beams at Fermilab. Neutrino beam events will be triggered using a set of
photomultipliers (PMT) immersed in the liquid argon. The trigger, readout and data organization of the MicroBooNE
electronics will be described. It is based on ten crates of electronics each read by a PC, followed by an additional event
building PC. In addition the electronics and data acquisition will continuously acquire and record TPC and PMT data and
store it in a cyclic one hour buffer at a rate of 50MB/sec per PC in order to be able to identify potential supernova neutrino
interactions.
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Low Noise readout techniques for Charge
Coupled Devices (CCD)

Content :

Scientific CCDs have applications in astronomy, astrophysics and particle physics. Although CCDs main application is as
high quality photo-sensors, some of these silicon devices have enough thickness and mass and are excellent detectors for
direct dark matter search and other particle and nuclear physics applications. A key benefit of these CCDs is their low
noise which allow them to detect few eV of energy. For astronomy a low noise CCD system will benefit spectroscopy
measurements. In order to use their full potential readout systems with noise performances around or below 1 electron are
needed. This paper reports on the R & D that has led to readout systems with that level of performance.
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Water Cherenkov Detector Event Scan And

NuE Appearance Sensitivity Study For
LBNE

Content :

Water Cherenkov (WC) and Liquid Argon (LAr) are two options under

consideration for the far detector (FD) of the LBNE experiment. To make a choice, one of the issues is the FD's sensitivity
to the NuE-appearance which involves the detection efficiency of the signal, NuE-CC, and the background, NC events.
The proposed WC sensitivity is largely based upon the Super-Kaminokande (SK) experience. However, the SK
reconstruction algorithm is not optimized for the LBNE energies, especially in the 1.5--5 GeV region covering the first
oscillation maximum.

At the current stage of LBNE project, we are using event scanning as a tool to understand the various background
processes to electron neutrinos. The status of WC scan effort comprising 2000 NuE-CC and 10,000 NC simulated events
will be presented.
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Abstract ID : 238

Online Determination of the LHC
Luminous Region with the ATLAS High
Level Trigger

Content :

During stable-beams operations of the LHC, the ATLAS High Level Trigger (HLT) offers the fastest and most precise
online measurement available of the position, size and orientation of the luminous region at the interaction point. Taking
advantage of the high rate of triggered events, a dedicated algorithm is executed on the HLT processor farm of several
hundred nodes that uses tracks registered in the silicon detectors to reconstruct event vertices. The distribution of these
vertices is aggregated across the farm and its shape is extracted through fits every 60 seconds. A correction is applied
online to adjust for the intrinsic vertex resolution by examining the displacement of split vertices. The location, widths
and tilts of the luminosity distribution are fed back to the LHC operators in real time. The transverse luminous centroid
mirrors variations in the IP orbit, while its position along the beam axis is sensitive to the relative RF phase of the two
beams. The time evolution of the luminous width tracks the emittance growth over the course of a fill. The HLT
measurements can be correlated with data from machine instrumentation such as beam-position monitors, wire scanners
and synchrotron-light monitors. Beginning in 2011, the HLT beam spot measurement also started reconstructing the
parameters of each individual filled bunch. This gives rise to a study of single-bunch distributions and opens a window to
understanding dynamical features such as electron-cloud effects. We will briefly describe how the measurement is
performed and discuss the results and observations of the luminous region parameters and their time evolution during the
high luminosity running in 2011.

Primary authors : BARTOLDUS, Rainer (SLAC)

Co-authors : SU, Dong (SLAC) ; STRAUSS, Emanuel (SLAC) ; COGAN, Josh (SLAC) ; MILLER, David
(SLAC)

Presenter : BARTOLDUS, Rainer (SLAC)

Track classification : Machine Detector Interface and Beam Instrumentation

Contribution type : Oral Presentation
Submitted by : BARTOLDUS, Rainer
Submitted on Monday 11 April 2011
Last modified on : Friday 22 April 2011

Comments :
On behalf of the ATLAS TDAQ collaboration.

Status : ACCEPTED
Track judgments :

Track : Machine Detector Interface and Beam Instrumentation

Judgment : Proposed to accept (Oral Presentation)
Judged by : WENDT, Manfred
Date : 22 April 2011 15:28

Wednesday 01 June 2011 Page 270



TIPP 2011 - 2nd International... / Abstracts book Online Determination of the LHC Luminous Region wi...

Comments :

Wednesday 01 June 2011 Page 271



TIPP 2011 - 2nd International... / Abstracts book Performance of a Large-Area Triple-GEM Detector in...

Abstract ID : 239

Performance of a Large-Area Triple-GEM
Detector in a Particle Beam

Content :

A multi-institutional collaboration is investigating the possibility of enhancing muon tracking and triggering capabilities
in the small-angle region 1.6 < |eta| < 2.1 of the CMS experiment at the LHC by instrumenting the end-cap muon system
with large-area GEM detectors. A first trapezoidal prototype triple-GEM detector of size 1 m x 0.5 m was built and
operated successfully in a test beam at CERN in October 2010. Front-end readout boards utilizing the “VFAT” chip are
mounted in a regular array directly on the chambers. High voltage is provided by a compact divider board implemented
with surface mount components. A tracker equipped with small GEM detectors was used to precisely measure the hit
position in the large-area detector. A spatial resolution of 290 pm was measured in a region with average strip pitch of 1.1
mm, and ~98% hit efficiency was achieved at full operating voltage. Construction of two additional prototype chambers
allowing faster timing and plans for testing these this summer in beams and with 3T magnetic field will be described.
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Abstract ID : 240

Measuring polarization of proton beams
with silicon detectors at RHIC (BNL)

Content :

At the Relativistic Heavy Ion Collider (RHIC) the measurements of the proton beam polarization are carried out by
polarimeters whose operation is based on the detection of recoil products from proton-proton (pp) and proton-Carbon (pC)
elastic scattering. The pp polarimeter with a highly polarized hydrogen jet target provides an absolute scale for the
polarization measurement; while the pC polarimeter is capable of providing a quick feedback on the beam intensity and
polarization profiles. In the latter ultra thin carbon targets are quickly moved through the beam to measure profiles in
horizontal and vertical directions.

In addition to providing the RHIC experiments with polarization numbers, the polarimeters also offer an essential
knowledge of the analyzing power $A_N$ in the kinematic region where the electromagnetic force is comparable in
strength with the nuclear one (the Coulomb Nuclear Interference region).

For the 2011 run the readout system of the pC polarimeter has been upgraded to cope with the increased beam intensity.
We discuss the energy calibration and losses in the dead layer of the silicon detectors. We also report on the performance
and stability of the silicon detectors in the harsh environment.
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Abstract ID : 241

Using Nanotubes to store Particles for
future use in Particle Accelerators

Content :

Nanotubes may have Fermi Energy Levels located on the interior walls of the tube in such a way that they are effectively
on the interior of the tube. This unusual location of the Fermi Levels may offer a Quantum Mechanical explaination for
Capillary Action both in small nanotube application and in larger tubes for a General Theory of Capillary Action based on
Fermi Levels rather than a vague theory based on partial charges in fluids as is widely accepted at the present time. The
Fermi Level theory may allow for the Storage of Antimatter, Electrons, and exotic matter in the interior of the nanotube in
Phonon type orbitals, as the exotic matter is effectively traveling in the hollow space in the the nanotube, yet is in a weak
Fermi level type of "orbit" that keeps the matter and antimatter seperate. This could also be used as a detection device as
particles could breach these orbital and allow the exotic material inside to react.
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Abstract ID : 242

Recent developments of HEP pixel detector
readout chips

Content :

We cover development of readout integrated circuits for hybrid pixel particle physics detectors. We compare the 250nm
feature size chips in the presently operating ATLAS and CMS experiments with the current state of the art in 130nm
feature size represented by the FE-I4 chip that will be used to add a new beam pipe layer for the ATLAS experiment in
2013 and the upgrade options of the CMS pixel readout chip. We discuss array and pixel size, analog performance, readout
architecture, power consumption, power distribution options and radiation hardness. Finally, we present recent work in
65nm feature size as a means to continue the evolution of readout chip technology towards smaller feature size, higher
rate, and lower power.
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Abstract ID : 243

Fast Neutron Induced Nuclear Counter
Effect in Hamamatsu Silicon PIN Diodes
and APDs

Content :

Neutron induced nuclear counter effect in Hamamatsu silicon PIN diodes and APDs was measured by irradiating fast
neutrons from a pair of Cf-252 sources directly to these devices. It was found that the entire kinetic energy of these
neutrons may be converted into electron signals in these devices, leading to anomalous signals of up to a few million
electrons in a single isolated calorimeter readout channel. Signals of such amplitude represent equivalent energy of several
hundred GeV and a few GeV for PWO and LSO/LYSO crystals respectively assuming the corresponding light yields of 4
and 800 p.e./MeV. The overall rate of the neutron induced nuclear counter effect in APDs is found to be more than an
order of magnitude less than that in PIN diodes. Increasing the APD gain was also found to reduce the neutron induced
nuclear counter effect. An intelligent front-end chip capable of selecting un-contaminated signal is proposed to eliminate
completely the nuclear counter effect without significant cost increase.
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Abstract ID : 244

CMS Hadronic EndCap Calorimeter
Upgrade R & D Studies

Content :

Due to an expected increase in radiation damage in LHC, we propose to transform CMS Hadronic EndCap calorimeters to
radiation hard quartz plate calorimeters. Quartz is proved to be radiation hard by the radiation damage tests with electron,
proton, neutron and gamma beams. However, the light produced in quartz comes from Cerenkov process, which yields
drastically fewer photons than scintillation. To increase the light collection efficiency we pursue two separate methods:
First method; is to use wavelength shifting (WLS) fibers, which have been shown to collect efficiently the Cerenkov light
generated in quartz plates. A quartz plate calorimeter prototype with WLS fibers has been constructed and tested at CERN
to show that this method is feasible. Second proposed solution is to treat the quartz plates with radiation hard wavelength
shifters, p-terphenyl, doped zinc oxide, or doped CdS. Another calorimeter prototype has been constructed with
p-terphenyl deposited quartz plates, and showed superior calorimeter capabilities.

Here, the test beam, bench tests as well as the Geant4 simulation results of these calorimeter prototypes are reported. We
also outline the future directions on these possible upgrade scenarios for the CMS HE calorimeter.
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Abstract ID : 245

Radiation Damage Studies and Operation
of the DO Luminosity Monitor

Content :

The D0 Luminosity Monitor (LM) employs scintillating wedges with photomultiplier tube readout to detect particles from
inelastic collisions in p-pbar interactions at the Fermilab Tevatron Collider. The LM provides the luminosity measurement
used for normalization in DO physics results. In the course of normal Tevatron operations these scintillators accrue
significant radiation damage. Operating parameters are monitored and adjusted to compensate for this degradation, and
the scintillators are periodically replaced to facilitate stable performance. Results from radiation damage studies to the
scintillator as well as the stability of the luminosity measurement will be presented.
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Abstract ID : 246

Radio propagation environment analysis
for neutrino radio detection in salt mines

Content :

Neutrinos cannot be directly detected, but they can be indirectly observed through their interactions with ordinary matter
in which secondary particles are created. A neutrino detector is a complex system in which the electromagnetic field from
secondaries is measured, in a huge volume instrumented with antennas. From the characteristics of the field one can
derive the properties of the initial neutrino.

“DETection of COSmic rays using new technologies” (DETCOS) is a Romanian national project that investigates the
possibility of constructing a radio Askaryan neutrino observatory in a Romanian salt mine. We consider a detection
strategy based on coherent radio Cherenkov emission from neutrino-induced showers produced in current charged
interactions.

Many aspects are considered, such as: the effect that the dielectric medium has on the amplitude of radio signal; how the
pulse couples to a realistic receiver; behavior of the key instrument — i.e. the radio antenna; the signal-to-noise ratio (SNR).
Another critical aspect to be taken into consideration is the random triggering rate. The detailed detector description,
optimization and expected performance will be also presented.
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Abstract ID : 247

Study of a solution with COTS for the
LHCDb calorimeter upgrade

Content :

Since the end of the commissioning of LHCb in 2009 the detector has proven to work nicely even in high pile-up
conditions and by the end of 2010 nominal instantaneous luminosity was reached. Data taking is expected to continue for
5 more years, aiming to accumulate an integrated luminosity of 5fb-1. Even if new physics is discovered at that time, it
will be difficult to

characterize it and it would be more profitable to upgrade the detector. The foreseen long shutdown offers an opportunity
to upgrade the detector .

As expressed in the Letter of Intend for the LHCb upgrade [1] the main objective of this enhancement is to have a 40MHz
readout electronics to allow the use of a more flexible and efficient software-based triggering system. Moreover, after the
shutdown, the instantaneous luminosity at the LHCb interaction point is expected to be multiplied by 5. From the point of
view of the LHCD calorimeter changing the readout implies a change of the electronic boards. Also because of the
luminosity increase and in order to preserve the photomultiplier's life expectancy, its gain will be reduced by a factor of 5.
This has to be compensated in the front-end electronics, imposing new constraints in the performance of input analog
electronics. New analog and digital electronics are being developed to solve these problems. In the analog part ASIC and
Commercial Off The Shelf (COTS) solutions are under study. A suitable COTS design needs amplification before analog
processing, forcing the clipping to be done in the front-end cards. A compact solution with differential amplifiers and
delay lines will be shown as well as the status of prototypes and some results.

[1] LHCD Collaboration, Letter of Intent for the LHCb Upgrade, CERN-LHCC-2011-001 ; LHCC-1-018; CERN (2011)
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Abstract ID : 248

Time Calibration of the ANTARES
Neutrino Telescope

Content :

The ANTARES deep-sea neutrino telescope comprises a three-dimensional array of photomultipliers to detect the
Cherenkov light induced by upgoing relativistic charged particles originating from neutrino interactions in the vicinity of
the detector. It was completed in May 2008 and is taking data smoothly since then. The large scattering length of light in
the deep sea allows for an angular resolution of a few tenths of a degree for neutrino energies exceeding 10 TeV. In order
to achieve this optimal performance, the

time calibration procedures should ensure a relative time calibration between the photomultipliers at the level of about
1ns.

The time calibration is performed through different system/procedures: an on-shore calibration in a dark room, the
echo-based clock system, the internal LEDs, the Optical Beacons nd the potassium-40 present in the water. In this
presentation, the methods developed to attain the needed level of precision and the results obtained with the data taken
in-situ will be shown.
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3D pixel devices; design, production and
characterisation in test beams

Content :

The Large Hadron collider (LHC) will under go a luminosity upgrade to the High-Luminosity-LHC (HL-LHC). This will
result in an order of magnitude increase in radiation levels experienced by the silicon sensors of the experiments’ tracking
and vertex detector systems. The development of ultra-radiation hard silicon sensors, capable of withstanding particle
fluences beyond 10E16 1 MeV Neutron-equivalent per cmz, is therefore required for the innermost tracking layers.
Three-Dimensional (3D) silicon sensors offer potential advantages over standard planar sensors for radiation hardness. The
3D sensors have columnar electrodes etched through the silicon bulk which are spaced at a pitch less than the thickness of
the substrate this electrode structure greatly reduces the charge collection distance over that of a planar device which
results in significantly less charge trapping, the major concern for heavily irradiated silicon sensors. The reduced electrode
spacing also significantly reduces the operational voltage required over that of planar sensors and therefore reduces the
power dissipation of the sensor. The detector structure, however, may introduce inefficiencies due to the columnar
electrodes and low field regions which are present throughout the device if it is not fully depleted. The fabrication process
is also more complex and therefore yields maybe an issue. 3D sensors are being fabricated at a number of manufactures;
here we concentrate on devices from CNM, Barcelona.

A large number of 3D sensors have been fabricated and characterised electrically and as pixel detectors in the lab and at
test-beams, both before and after irradiation to a range of fluences up to the maximum expected for tracking detectors of
the experiments at the HL-LHC.

We report on the significant progress in the fabrication of 3D detectors at CNM over the past 5 years. The latest designs of
pixel sensors from CNM will be shown; including in-pixel bias structures and slim edge technology incorporating the 3D
guard structure. The simulation of the electrical field in the edge structures is discussed along with electrical
measurements that demonstrate its functionality. The plans for device structures for future pixel production runs will be
discussed.

Simulations of the electric field inside the detector and the charge collection from minimum ionizing particles are shown
for different bias conditions and fluence ranges.

The possible inefficiencies in the device are probed y studying variations in the response across a unit pixel cell in a 55um
pitch 3D pixel sensor bump bonded to TimePix and MediPix2 readout ASICS in test-beam. Two complementary
characterisation techniques are discussed: the first uses a custom built TimePix based telescope and a 120 GeV pion beam
from the SPS at CERN; the second employs a novel technique to illuminate the sensor with a micro-focused synchrotron
X-ray beam at the Diamond Light Source UK. The response from pixel detectors before irradiation and after an irradiation
to 1E16 1 MeV Neutron-Equivalent per cm2 are shown. For a pion beam incident perpendicular to the sensor plane an
overall pixel efficiency of 93.0 + 0.5% is measured before irradiation. After a 100 rotation of the device the effect of the
columnar region becomes negligible and the overall efficiency rises to 99.8 + 0.5%. The double-sided 3D sensor shows
significantly reduced charge sharing to neighbouring pixels compared to the planar device. The charge sharing results
obtained from the X-ray beam study of the 3D sensor are shown to agree with a simple simulation in which charge
diffusion is neglected, therefore confirming that the charger diffusion inside the device dose not widen the collected
charge cloud as expected for the 3D geometry. The devices tested are found to be compatible with having a region in
which no charge is collected centred on the electrode columns of a radius 7.6+0.6um. Charge collection above and below
the columnar electrodes in the 3D sensor is observed.

The paper shows the significant progress made in the 3D technology with the fabrication of pixel detectors suitable for
HL-LHC experiments being demonstrated. The electrical characteristics of the device are shown and are well understood.
The response of the detector to minimum ionizing particles is understood through electrical simulations and test beam
measurements.
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Detector Systems at CLIC

Content :

The Compact Linear Collider CLIC is designed to deliver e+e- collisions at a center of mass energy of up to 3 TeV. The
detector systems at this collider have to provide highly efficient tracking and excellent jet energy resolution and
hermeticity for multi-TeV final states with multiple jets and leptons. In addition, the detector systems have to be capable
of distinguishing physics events from large beam-induced background at a crossing frequency of 2 GHz. Like for the
detector concepts at the ILC, CLIC detectors are based on event reconstruction using particle flow algorithms. The two
detector concepts for the ILC, ILD and SID, were adapted for CLIC using calorimeters with dense absorbers limiting
leakage through increased compactness, as well as modified forward and vertex detector geometries and precise time
stamping to cope with increased background levels. The overall detector concepts for CLIC will be presented. Emphasis
will be put on the main detector and engineering challenges, such as: the ultra-thin vertex detector with high resolution
and fast time-stamping, hadronic calorimetry using tungsten absorbers, and event reconstruction techniques related to
particle-flow analysis and beam background suppression.
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A two level trigger system for the ICARUS
LAr-TPC

Content :

The ICARUS-T600 detector at LNGS laboratory is the largest Liquid Argon TPC (LAr-TPC) operating in an underground
laboratory. Its calorimetric resolution and topology reconstruction capabilities permit a wide physics program, which goes
from nucleon decay to the study of the oscillation on CNGS neutrino beam. Atmospheric as well as solar neutrinos are
also a case of study. The events collected differ both for energy deposition (ranging from tens of MeV to tens of GeV) and
for topology. To get a fully-efficient detection of the interesting events it is thus necessary to exploit all available sources
in the trigger system: the scintillation light, the charge signal on wires and the timing information (for CNGS-related
events). The scintillation light is used both as global trigger signal and time of origin of the event, to get a complete 3D
reconstruction of the event. The charge signal is used to select regions of interest (Rol), and to generate local triggers for
low energy events. Finally the timing information is used to generate a trigger at each CNGS extraction; the events
triggered this way are then selected by a second level software trigger, that searches for any charge deposition in the
event. A full efficiency and a rejection factor better than one per mil have been reached with this kind of trigger.
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Abstract ID : 252

A Streaming Data Acquisition System for
MuZ2e

Content :

Muz2e is a proposed high-sensitivity muon to electron conversion experiment at Fermilab. The Tracker and Calorimeter
together produce an estimated 100 GBytes/sec of zero-suppressed data. With continuous readout (no front-end trigger), the
off-detector data rate will be similar to that of the CMS and Atlas detectors. The Mu2e DAQ architecture is based on a
single custom component which functions as a readout concentrator, event builder and data pre-processor with a
throughput of approximately 5 GBytes/sec per channel. This bandwidth is made feasible by improvements in current
networking and processing technology.
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Abstract ID : 253

Integration-Level Testing of
Sub-Nanosecond Microchannel Plate
Detectors for Use in Time-Of-Flight HEP
Applications

Content :

Microchannel plate photomultiplier tubes (MCP-PMTs) are compact imaging detectors, capable of micron-level spatial
imaging and timing measurements with resolutions well below 10 picoseconds. The Large Area Picosecond Photodetector
Collaboration (LAPPD) is developing techniques for fabricating 20cm-square, thin planar glass-body MCP-PMTs at costs
comparable to traditional PMTs. A major component of the project is a cross divisional effort at Argonne National
Laboratory (ANL) and University of Chicago to fabricate and characterize the amplification and read-out stages of these
MCP detectors. The gain structures are made by coating passive, porous glass substrates with high secondary electron
yield (SEY) materials using atomic layer deposition (ALD), a well-established industrial batch process. Transmission-line
readout with waveform sampling on both ends of each line allows the efficient coverage of large areas while main- taining
excellent time and space resolution. Individual channel plates made by this process have already demonstrated gains larger
than 105 and promising time resolving capabilities. Work between the High Energy Physics Division and the Advanced
Photon Source at Argonne has produced an advanced channel- plate testing facility for studying the time response of
MCPs using a pulsed laser capable of sub-picosecond pulses. The MCPs are tested in stacks of one or two plates with a
simple photocathode and coupled to a microstripline anode board. These measurements will guide the systems-level
optimization of LAPPD detectors and the development of reconstruction algorithms. Predictions made by the LAPPD
simulations group based on material properties measured by the characterization group are compared with these tests to
help further our understanding of MCP performance.
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Abstract ID : 254

Developments toward a High Resolution
Next-Generation Water Cherenkov
Neutrino Detector

Content :

We present Monte Carlo studies of the impact of enhanced coverage, improved spatial and time-resolutions, and quantum
efficiency on track reconstruction and particle identification in water Cherenkov counters. We discuss some of the
reconstruction challenges and potential directions for an experimental water cherenkov program built around MCP-based
photodetectors.
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Composition and thickness dependence of
electron-induced secondary electron yield
for MgO and AI203 from atomic layer
deposition

Content :

This work is a part of the Large-Area Picosecond Photo-Detector collaboration (LAPPD, http://psec.uchicago.edu/), which
is focused on the development of the next generation photon-to-electron converters using novel materials synthesis
approaches to obtaining desired functionality. Large-area micro-channel plates are being developed for this effort using
more affordable micro-porous glass, as opposed to the original lead-glass. Using atomic layer deposition (ALD), these
plates are functionalized with the conformal coatings of materials with enhanced secondary electron yield (SEY). The
characterization of two candidate electron amplifying materials, MgO and Al203, has been performed, aimed at
determining how surface chemical composition, electronic structure, and film thickness affect the SEY. The extensive data
found in literature on a given material from different experiments show significant variation that is most likely influenced
by the experimental apparatus, as well as by sample preparation and handling. In an attempt to shed more light on this
subject, we have assembled an ultra-high vacuum system containing X-ray and ultraviolet photoelectron spectrometers
(XPS and UPS, respectively), and a low energy electron diffraction (LEED) module for SEY measurements. The LEED
module, which combines electron source and collector, can be used for characterization of samples crystallography, and
elemental composition by Auger electron spectroscopy (AES) in smaller areas than XPS.
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Abstract ID : 257

Characterization of the QUartz Photon
Intensifying Detector (QUPID)

Content :

The sensitivity of the current generation of Noble Liquid Dark Matter detectors is limited by background events
originating from radioactivity in the detector materials, especially from the photomultiplier tubes. In this talk, I will
present the QUartz Photon Intensifying Detector (QUPID), a novel concept for a new style of photodetector based on the
design of Hybrid APDs and made nearly entirely out of radiopure quartz. The radioactivity of the QUPID is at least an
order of magnitude lower than conventional phototubes. By using QUPIDs, future noble liquid detectors will have
drastically lower background levels, corresponding to much better sensitivities for dark matter detection. The Hybrid APD
design also provides very high linearity, single photon counting, and good time response. I will discuss the development
and testing of the QUPID, specifically for use in liquid xenon, along with the detection of xenon scintillation light by the
QUPID.
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Abstract ID : 261

Detectors for studying the charge-exchange
(p,n) reaction with rare-isotope beams with
neutron time-of-flight technique

Content :

Intense rare-isotope beams provided by next-generation accelerator facilities such as FRIB will bring many opportunities
to address forefront scientific questions in a wide variety of studies in nuclear structure and matter, nuclear astrophysics,
and fundamental symmetries. To maximize the outcome from the facilities, experimental techniques involving new
detector technologies are needed. Detection of neutrons will be a key ingredient for a variety of programs. One important
program is the study of the charge-exchange (p,n) reaction with rare-isotope beams. From the energy and momenta of
neutrons, the excitation-energy spectra can be extracted through a missing mass calculation. Experimentally, neutrons
which have low energies typically from a few hundred keV to a few MeV must be detected with a good efficiency and be
momentum-analyzed by employing the neutron time-of-flight technique with good time resolution. Therefore, we have
developed a low-energy neutron detector array (LENDA) by optimizing the design so that low-energy neutrons, typically
from 150 keV to 4 MeV, can be detected with a good efficiency (~ 20 — 30%), good timing resolution (~500 ps) as well as
good angular resolution (~2 degrees). We have confirmed the feasibility of this experimental method for the first time by
performing the 1H(56Ni,56Cu)n reaction at 110 MeV/u in inverse kinematics at NSCL, Michigan State University. The
detectors used in conjunction with LENDA are also important; for obtaining an accurate time reference of neutron TOF, a
thin diamond detector with a good time resolution (a few tens ps) and a good efficiency (>~95%) was placed in the path of
the 56Ni beam. The (p,n) reaction channel was separated from other reaction channels by identifying beam-residue
particles with the S800 magnetic spectrometer. A new LH2 target was developed and used as a proton target. This
experiment focused on the extraction of transition strengths of importance for electron-captures in type Ia and II
supernovae. In general, (p,n) reactions are an important tool for studying spin-isospin modes, with application for nuclear
structures, astrophysics, neutrino physics, and equation of state. This experiment is an important step forward in these
studies. The analysis of the experimental data shows optimizations/improvements that can be made in the detector, setup,
and DAQ.
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Abstract ID : 262

Simulation of a Triple-GEM detector for a
potential CMS muon tracking and trigger
upgrade

Content :

The forward region of the RPC muon system of the CMS experiment at the LHC is not instrumented at present. A
multi-institutional collaboration is investigating the possibility of enhancing muon tracking and triggering capabilities in
the region 1.6 < eta < 2.1 by instrumenting the end-cap muon system with large-area Triple-GEM detectors. These
Micropattern Gaseous Detectors are an appealing option for such a future upgrade because of their good

spatial resolution, high rate capability, and radiation hardness. The availability of highly integrated ampli cation and
readout electronics would allow for the design of a system with channel

densities comparable to that of modern silicon detectors. We present studies of a Triple-GEM detector simulated using
ANSYS (FEM package) and GARFIELD for various electric field con gurations and gas mixtures, such as Ar/CO2/CF4 and
Ar/CO2, and in the presence of a

3T magnetic eld. The result on many key parameters such as gas gain, drift velocities are described. Good agreement with
measurements of the LHCb Triple-GEM performance is observed. Preliminary simulation studies of muon reconstruction
and trigger performance of the

envisaged muon upgrade in the CMS high-Keta region are also presented.
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Abstract ID : 263

Electron Tracking Compton Camera with
Balloon Borne Experiment for Celestial
and Terrestrial MeV gamma-ray
Observations in the North Pole

Content :

High energy gamma-ray astronomy has become a very promising field. On the other hand, in MeV region, there still
remain many unobserved interesting celestial objects such as black holes and Gamma-ray Bursts. To explore this energy
range, we have developed Electron Tracking Compton Camera (ETCC) consisting of a gaseous Time projection Chamber
(TPC) based on the micro pixel gas counter (X-PIC) and fine Scintillator pixel array. By measuring the 3D-track of a recoil
electron in TPC, ETCC can measure the direction of incident gamma-rays photon by photon with a 3str wide field of view,
and provides both a good background rejection and an angular resolution of ~1degree at 1MeV (FWHM). ETCC with a
1x1x0.5m size will be a good candidate for wide band measurement on 0.1-100MeV gamma rays by single detector. Our
final goal is the all-sly survey with several ten times better sensitivities of COMPTEL between 100keV to 100MeV using
above large ETCC in space. We already carried out the observation of celestial sub-MeV gamma rays using with a small
ETCC with a balloon (Sub-MeV gamma ray Imaging Loaded-on-balloon Experiment: SMILE-I) in 2006, and successfully
obtained diffuse cosmic and atmosphere gamma rays. Now we are constructing a medium ETCC with a 30 cm cubic for
the next balloon experiment to catch gamma-rays from the Crab, GRB and terrestrial gamma-ray burst occurred in the
North Pole (SMILE-II). Terrestrial gamma-ray bursts are generated by relativistic electron precipitation accelerated along
the terrestrial magnetic field. Long duration flight (2weeks) around the North Pole is planned in 2013 using this SMILE-II.
Here I will mention about the design concept and performance of the ETCC using SMILE-II. Also results on the
measurement of the angular resolution for the pair creation mode in 10-20MeV region using the ETCC is presented
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Abstract ID : 264

Development of Micro tracking TPC using
a Micro Gas Pixel Chamber (IPIC), and
Application to time resolved Neutron
Imaging Detector

Content :

We have developed a 2-D micro pattern gas detector based on printed board circuit technology (PCB), named Micro Pixel
gas Chamber (WPIC). Using the BPIC, a micro Time Projection Chamber (X-TPC) and its readout system were developed,
which can measure the successive positions of the track of charged particles in a 400 Bm pitch like a using only X and Y
strips readout method. Then [~500 readouts are only needed for 65000 pixels in the 10x10cm KPIC. Its readout system
consists of only amplifier and discriminator LSIs and FPGAs, and measures not only the hit strip address but also the both
rising and falling times of the pulse, which enables to obtain the relative pulse height of each hit pixel. Thus, this KTPC is
quite simple, but it nevertheless gives a fine 3D-track image including dE/dx along the track like a bubble or cloud
chamber. Now three size of m-PIC are commercially available; 10x10cm, 20x20cm, and 30x30cm. Already X-TPCs using
KPIC with above readout system are being applied in several fields such as a Target chamber catching tracks of the fine
fragments from nuclei in the nuclear beam experiment and the radiation monitor in the spacecraft in Japan.

In Kyoto University, using this XTPC technology, following researches are being carried out such as an electron tracking
Compton camera (ETCC) for MeV Gamma-ray imaging, a Dark matter wind detector, and time resolved Neutron Imaging
detector. In particular, Neutron Imaging detector measures the tracks and Bragg curves of the decay of 3He absorbing a
thermal neutron. Using Bragg curve information, decay products of 3H and proton are perfectly defined in the K-TPC, and
hence the good position resolution of less 200 ¥m are obtained with a 1 Ksecond time resolution for each neutron. This
detector has already been operated in the J-PARC pulsed neutron source as an time resolved imaging detector with a MHz
counting rate.

Here I will mention on the detailed performance of the K-PIC and K-TPC using above application to pulsed neutron
imaging.
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Abstract ID : 265

Development of InP solid state detector and
liquid scintilator containig metal complex
for measurement of pp/7Be solar neutrinos

and neutrinoless double beta decay

Content :

A large volume radiation detectors using a semi-insulating Indium Phosphide (InP) photodiode has been developed for
measurement of pp/7Be solar neutrunos. This detector was desined to measure both electron emitted from neutrino
capture of 115In and scintillation light from liquid xenon interacted by gammas emitted by excited state of 115Sn. For
another possibility for pp/7Be experiment and the neutrinoless double beta deay, we have also developed an organic liquid
scintillaor which contains 8-quinolinolate indium and zirconium complexe, respectively. Here we report the performance
of InP detector and the gamma-ray-induced luminescence of metal complexes as liquid scintillator.
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Upgrade of the ALICE Detector

Content :

The ALICE experiment is optimized for heavy ion collisions and takes data in proton-proton collisions to obtain
comparison data and to study specific measurements exploiting particular detector features like the low pT cut-off and the
particle identification capabilities. The LHC shutdown foreseen for 2017/18 will allow to address the upgrade of several
sub-detectors, in especial the inner tracking system (ITS), the installation of a new forward calorimeter (FOCAL), the
extension of the muon spectrometer (MFT, muon forward tracker) and the installation of a detector with enhanced particle
identification (VHMPID). An increased rate capability of the largest detector in ALICE, the time projection chamber (TPC),
is also under investigation. An additional detector in the forward regions that will enhance the capabilities for diffractive
physics (AD, ALICE Diffractive) is also under study. Furthermore, it is foreseen to improve the data acquisition and high
level trigger systems (DAQ & HLT) to achieve more bandwidth and to use more sophisticated and complex triggers.
Currently the collaboration is studying the different detector upgrade proposals and prepares a global upgrade plan. This
contribution will present the different upgrade projects under study for the ALIC experiment.
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Abstract ID : 267

Trigger induced mechanical resonance of

gating wires in the multi-wire proportional
chambers of the ALICE-TPC

Content :

The need of applying large electrical potential differences between thin long wires imposes some of the tightest
requirements in the design of modern multi-wire proportional chambers (MWPCs) [1] and similar in Geiger-Miiller-like
tubes. Relatively high stretching forces are needed to ensure a stable equilibrium of the wire positions [2]. Moreover the
sensitivity to (random) event-related excitations due to ionisation has to be considered carefully as the latter may lead to
oscillations and deterioration of the signal [3, 4].

When used for the read-out of time projection chambers (TPCs), and in particular when they are operated in a high flux
environment, a special layer of "gating" wires may be added to MWPCs in order to screen their amplification region
whenever the detector is not triggered. This is achieved by applying different potential configurations to these wires: they
can either be held at a potential that makes them transparent to drift-electrons ("open" state) or be configured to intercept
them ("close" state).

This trigger-induced variation of electrical potential leads to a phenomenon recently observed at the ALICE-TPC: albeit
the residual forces are rather small (about 1 uN/cm) they may give rise to sizeable (order of 10 um) resonant oscillations of
the wires. The oscillations resemble themselves as a systematic pick-up signal, reaching amplitudes comparable to those of
minimum ionising particles. We isolate this signal and give a model description for its creation.

We conclude our study with an exhaustive series of laboratory measurements carried out at an opened chamber that is
exposed to a microscope.
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