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PEP-li

PEP-ll B-Factory was constructed
at SLAC in PEP Tunnel

by
Stanford Linear Accelerator Center
Lawrence Berkeley National Laboratory

Lawrence Livermore National Laboratory

Design Luminosity = 3 x 10°° cm?sec™!

Beam Energy (e*/e) = 3.1 GeV /9.0 GeV




PEP-ll Parameters

et e
CM energy (GeV) 10.580
Beam energy (GeV) 3.119  8.973
Beam current (A) 2.15 075
Py* | By* (cm) 50115 50115
€y €&y (NM) 49115 49115
G+ (Lm) 157
O (um) 4.7
o, (mm) 12.3 11.5
Luminosity 3 x10¥ cm?s™
Tune shift 0.03
Beam aspect ratio (v/h at IP) 0.03
Number of colliding bunches 1658
Bunch spacing (m) 1.26

Beam crossing angle

0 (head-on)
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J. Seaman
T. Himel

M. Zisman (LBNL)
L. Wignands

R. lwerson

Commissioning Team

T. Mattison, W. Kozaneckl (Saclay)
M. Sullivan, W. Kozanecki (Saclay)

SLAC:

¥. Cai

M. Donald
T. Fieguth
T. Himal
A, Kulikov
M. Phinney
M. Ross

J. Clendenin

5. Eckiund
A. Fisher
R. lverson
T. Mattison
K. Rathman
J. Seeman

PEP-Il Commissioning
PEP-1l Run Coordinator

LER Commissioning
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Injection Commissioning
Backgrounds

Collisions

Regular Shift Takers - 29 total

Fud, Dacker
R. Erickeon
£. Helfets
P. Krejcik
M. Minty

I. Reichel
M. Stanek

0. Sullivan J. Turmer U, Wienands

LBNL: J. Cornett M. Furman
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T. Urano

System Experts - Come in for specially scheduled activities
P. Corradoura R. Rimmer (LBL)
H. Schwartz R. Tighe

Transverse Feedback: W. Barry (LBL) D. Li
A. Young

Longitudinal FB: J. Fox S. Prabhakar
D. Teytalman

Backgrounds: T. Geld
T. Mattison

W, Kozanecki (Saclay)




PEP-II History

Start of construction November 1993

First stored HER beam June 16, 1997

First stored LER beam July 16, 1998

First PEP-II collisions July 23, 1998
BaBar installed May 10, 1999
First detected events in BaBar May 26, 1999
Upsilon 48 energy scan June 1999

Luminosity passed 10%*33 September 13, 1999




PEP-II, showing the High Energy
(beloW) and Low. Enerdly. Rings ‘_




-~ HER Quadrupole and Dipole Coppe: Chambers
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Low Energy Ring Longitudinal Kicker




Centimeters

PEP-II Interaction Region
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Permanent Mag




Q1 Magnet Support Tube Assembly




PEP-ll |.R. and BaBar Detector in

IR
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Q2/4/5 Raft BaBar flux return Support Tube

shielding plug

Backward End

BaBar flux return
shielding plug




PEP-ll Bunch Injection
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Electron Multipacting
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LER vacuum pressure versus time

Pressure rise is very nonlinear with current but
“scrubs” very quickly with integrated current
(~1 hour).

Figure: Beam current above and vacuum pressure
below vs time.
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PEP-II Instability T

(1571 bunches)
Longitudinal :

Current Limit Current Limit

without feedback with feedback
LER: 330 mA =1550 mA
HER: 500 mA =650 mA
Transverse (vertical):

Current Limit Current Limit

without feedback with feedback
LER: =>100 mA =1550 mA
HER: ~20 mA >650 mA
Transverse (horizontal):

Current Limit Current Limit

without feedback with feedback
LER: ~100 mA =>1650 mA
HER: ~20 mA =650 mA

hresholds

Cause of

Cavity modes
Cavity modes

Cause of

Instability

Resistive wall / PEI
IR mode

Cause of
Instability

Resistive wall / P
TR mode
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Cantimeters

PEP-II Interaction Region

Meters i
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Lum Norm 131 E+ X

KNOB
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Y =A +B * EXP(-(X - D)**2 / (2 * C**2))

a = 7.1040E-02 STD DEV = 1.5514E-02

B - STD DEV = 2. 6964E-02
M“4 C = STD DEV = 0.1306
D - s STD DEV = 0.1034
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PEP-II
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Luminesity (10**** / cm**2/ s)
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PEP-II Lumincsity
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Integrated Luminosity Logged by BABAR
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PEP-II Collisions and Beam-Beam

(September 15, 1999)
|
Achieved Design
Luminosity 1.05 x 10%*33 fem**2/s 3.0x 10*+33
Number of bunches §29 1658
e+ current 960 mA 2140
e- current 610 mA 750
e+ lifetime 145 min 240
e- lifetime 400 min 240
Zy (low current) 6.7 microns 6.65
2x (low current) 200 microns 222
By# 1.5cm 1.5
Px* 50 cm 50
Tune shift e+x ~0.044 0.03
Tune shift e+y ~0.024 0.03
Tune shift e-x ~0.025 0.03

Tune shift e-y ~0.013 0.03
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BaBar Um.:m Report

BaBar Integrated Luminosity J

1100 — 1680
- - |...r._§ iy pash et T l.q..._ 1 1880
Actiyities $.900 1 - oo S oy
« Some data taking MMH L Hﬂ_m
* Access to investigate [FR HV wwm& ._1....._, ws |
problem hmﬂw —7 w50 m
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0.90
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Thursday, September 30, 1999 L Adam, P. Bloom & Y. Karyotakis
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{BaBar LIW(PEP-Il Counter Luminosity)
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PEP-II Correction | Corrected
Counter Factor Value
Peak Instantaneous Luminosity 1.050 x 10* 1.28 1.35 x 10** |
Integrated Delivered Luminosity 1191 pb” 1.24 1474 pb™*
Integrated Recorded Luminosity 1020 pb™' 1.24 1270 pb"
Best 24 Hours Recorded 42.5 pb? 1.36 57.8pb" |
Best 24 Hours Delivered 47.3 pb™ 1.36 64.3 pb”’




PEP-II Issues for Higher Luminosity

Find out why the IP coupling needs to be empirically
adjusted to make a smaller vertical IP spot size.

Raise the LER current to 2140 mA from 1551 mA
including RF tuning and reducing several bellows
temperatures.

Raise the HER current from 650 mA to 750 mA (or
1000 mA) including RF tuning and fixing Q5 vacuum
chamber overheating.

Reduce short burst background events which cause
beam aborts (probably from tune changes).

Reduce the average radiation dose in BaBar.

Increase the number of bunches from 829 to (1100 or)
1658.



PEP-II Future Schedule

BaBar DIRC Bar installation October 4-18, 1999,

Run PEP-II and BaBar for 10 months in FY2000
(with New Year holiday break and February
down for collimator installation)

o




PEP-ll Upgrade Phase |
(10%%)

Some combination of:

1. Raise beam currents: (<3 A)

% Within present engineering limits
%, Increase in RF and Feedback

2. Lower B3,*: (1.0 cm)
+, Nearly ready now

3. Increased beam-beam tune shifts
(0.045)

% orbit and coupling control

4. Relaxed energy transparency
conditions

May need:
% Increased radiation damping
% Improved background collimation
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PEP-II Summary

Progress has been steady since BaBar’s installation
in May 1999,

The compensation of the 1.5 T solenoid was harder
than we expected. (It 1s still not complete as empirical
skew quadrupole adjustments are needed.)

The design beam sizes have been reached at low
currents.

The HER vacuum is now better than design.

The LER vacuum still has a factor of about 7 to reach
design beam lifetime but is scrubbing with integrated
current (although slower than expected).

BaBar has taken data on and off the Upsilon
resonance and has scanned the peak.

The present peak luminosity is 1.05x10**33 with the
PEP-II monitor and about 1.27x10**33 using BaBar.

PEP-II will run about 10 months in FY2000.




