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SINCE EINSTEIN,
PHYSICISTS HAVE SOUBHT
A UMNMIFIED THEORY

70 EXPLAIN ALL THE
FUNMNDAMENT AL FORCES
AND PARTICLES IN THE
UNIVERSE. THE RESULT
IS A STUNNINBLY
SUCCESSFUL THEORY
THAT REDUCES THE
COMPLEXITY OF

MICROS COPIC PHYSICS TO

A SET OF CoONCISE LANS.

ARE THERE UNDISCOVERED PRINCIPLES OF NATURE :
NEW SYMMETRIES, NEW PHYSICAL LAWS?

HOW CAN WE SOLVE THE MYSTERY OF DARK ENERGY?

ARE THERE EXTRA DIMENSIONS OF SPACE?

DO ALL THE FORCES BECOME ONE?

CMS DETECTOR AT THE LARGE HADRON COLLIDER The LHC, currently under construction in Geneva, Switzerland, should have enough energy to produce all or most of the SUPERSTRINGS A computer’s graphical representation of multi-dimensional

superpartner particles, either directly or through the decays of other superpatners, to determine the pattern of superpartner masses and decays. Credit: CERN spacetime. Credit: Jean-Francois Colonna
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THE FERMILAB TEVATRON may have enough energy to produce detectable BABAR (DETECTOR) at Stanford Linear Accelerator Center already constrains theoretical models for the physical mechanism that breaks supersymmetry.
signals of the lightest superpartners. Credit: Fermilab Future precision studies will allow physicists to disentangle the flavor structure of supersymmetry through subtle changes to decays of B mesons.
Credit : Stanford Linear Accelerator Center

SUPERSYMMETRY Simulated response of linear collider detector to
supersymmetry displaying the characteristic signature of a lepton, a
hadronic jet and missing transverse energy. Credit: Norman Graf
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BUT THESE SAmME
QUANT umM IDEAS F AIL
WHEN APPLIED T O

COSMIC PHYSICS. SOME
FUNDAMENT AL PIECE

IS MISSING, @RAVIT Y,
DARK mAaTTER AND DARK
ENERBY muST HAVE
QUANT UM EXPLANAT IONS.

DARK ENERBY
73% "\

AT omsS
%

Yy o
DARK MmMATTER :
23%

INVESTIBAT IONS OF THE MICROMNAVE
BACKBROUND RADIAT ION HAVE SHOWN
THAT NORMAL VISIBLE MATTER PLUS COLD
DARK MATTER CAN ACCOUNT FOK ONLY
ABOUT 30% OF THE CONT ENT OF OUK
ONMIVERSE. THE REMAINING 70% IS DARK
ENERBY.



THE LANS OF NATURE
DERIVE FROM NATURE> S
SYMMET RIES , SEARCHING
FOR NEW PARTICLES
AND FORCES MEANS
SEARCHING FoOoR NeEW
SYMMET RIES. ONE SUCH
SYMMETRY MIRHT BE
SUPERSYMMETRY , MHICH
PREDICTS THAT FOK
EVERY KNOWN PART ICLE
THERE EXISTS A
SUPERPART NER PARTICLE
OF THE SAME MASS.

- o . . ‘ i ] 2 p
~ The 12th International Conference on Supersymmetry
and Unification of Fundamental Interactions A

Epochal Tsukuba, Tstikuba, Japan ' June 17 -'23, 20Q4
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Organized by K E K ( High Energy Accelerator ADVISORY BOARD LOCAL PROGRAM COMMITTEE LOCAL ORGANIZING COMMI TTEE
Research Organization ) and the Physical Society |. Anfoniadis J. Ellis R. Mohapatra | H. Aihara T. Moroi K.Hogiwara fchair)  M.M. Noiiri
of Japan, supp-::ar‘ied bY Yukawa Institute for M. Carena G. Giudice  P. Nath T. Eguchi H. Murayama Ji Mo N. Okado
i T [ 12 D. Chang G. Kane G. Ross K. Hashimote MM, Mojiri i ;

Fundamental Ph; Kyolo Universit T o ki Y. Okada

| & *ivemolo M. Sakuda
homepage : http:/, - : : ' : - “imura M. Yamauchi
E-mail : susyO4@w ol : ] | fco-chair}

THEORY THINK TANK AT SLAC
Credit: Peter Ginter
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AN INTERNATIONAL SCIENCE Fermilab's DZero collaboration.
Credit: Fermilab

THEORIST JOE LYKKEN
Credit: Chicago Tribune Magazine
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COMPUTING THE
QUANTUM UNIVERSE

'(6), Office of Science / U.S. Department of Energy

EXPERIMENTS ARE
SEARCHING F OK
SUPERSYMMETRY
NOW, DIRECT LY AT
THE TEVAT KON AND
INDIRECT LY AT THE
B-F ACT OKRIES BELLE
AND BABAK.
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PHYSICISTS HAve =
IDENTIFIED 57 DISTINCT
SPECIES OF ELEMENT ARY
PART ICLES AND HAVE
DETERMINED maNyY OF
THEIR PROPERTIES IN
EXQUISITE DET AIL. NHAT
ARE THEIK ROLES?7 HOW
Wit We KNOW WHEN WE
HAVE F OUND THEM ALL7

WHY ARE THERE SO MANY KINDS OF PARTICLES?

WHAT IS DARK MATTER?
HOW CAN WE MAKE IT IN THE LABORATORY?

WHAT ARE NEUTRINOS TELLING US?

O

MAP The total mass within giant galaxy cluster CLO025+1654 is
the sum of the galaxies themselves, seen in yellow as ordinary luminous matter,
plus the cluster’s invisible dark matter shown in blue. The cluster’s dark matter
Is not evenly distributed, but follows the clumps of luminous matter closely.

Credit: J.-P. Kneib Observatoire Midi-Pyrenees, Caltech. ESA, NASA

INO EVENT in the MiniBooNE experiment at Fermilab. The ring of light,

registered by some of more than one thousand light sensors inside the detector,
indicates the collision of a muon neu

trino with an atomic nuclei. Credit: Fermilab

TION Credit: Fermilab
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UBIQUIT OUS , ELUSIVE AND
FULL OF SURPRISES,
NEUT RINOS ARE THE
MOST mYSTERIOUS OF
THE KNOWN PARTICLES
IN THE UNIVERSE.

o, 9,
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IN PARTICLE PHYSICS,
ELEMENT ARY PARTICLES
ARE THE MESSENBERS
OF NEW PHENOMENA,
INCLUDING NEWN FORCES
AND NEW FORMS OF
MATTER.

CLEO DETECTOR CLEO detects, measures and analyzes electron-positron

collision events generated by CESR. Credit: Cornell-Wilson Laboratory
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LARGE HADRON COLLIDER Credit: CERN

THE MILKY WAY GALAXY
Credit: Allan Morton / Dennis Millon / SPL
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COMPUTING THE
OUANTUM UNIVERSE

'(6), Office of Science / U.S. Department of Energy
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QUANT UM MECHANICS

DICT AT ES THAT EVEN
HIDDEN DIMENSTSIONS

SHOW VP AS ELEMENT ARY
PART ICLES. BY MEASURING
THEIR PROPERTIES,
PHYSICISTS CAN INFER
THE SHAPES AND

SIZES OF THE HIDDEN
DIMENSTIONS
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WHAT STAKT ED THE
Bl BANGB? HOW DID
SPACE, TIME, MAT T ER
AND ENERBY TAKE THE
FORMS THAT WE SEE
TO0DAY?7 CAN We WoRK
BACKWARD TO© UNRAVEL
THE HISTORY OF THE
ONMIVERSE?

POSSIBLE GEOMET Y OF UMIVERSE

CLOSED FLAT OPEN

HOW DID THE UNIVERSE COME TO BE?

WHAT HAPPENED TO THE ANTIMATTER?

10,000,000,001 10,000,000,000
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THE MICROWAVE SKY The first detailed, all-sky picture of the infant universe. The WMAP image reveals 13 billion+ year old temperature fluctuations (shown as color THE EARLY UNIVERSE TODAY’S UNIVERSE ...produced our universe, made entirely of matter.
differences) that correspond to the seeds that grew to become the galaxies. Encoded in the patterns are the answers to many age-old questions, such as the age and When matter and antimatter annihilated at the big bang, Credit: Hitoshi Murayama
geometry of the Universe. Credit: NASA / WMAP Science Team some tiny asymmetry...

RHIC An end view of a collision between deuterons and gold ions captured by NUMI Horn for focusing particles at the NuMI experiment, which will search for neutrino mass. Neutrino mass can, in principle, turn matter into antimatter and back, and can change the balance between them. Credit: Fermilab

the STAR detector at Brookhaven’s Relativistic Heavy lon Collider, which will
help study QCD phase transition. Credit: Brookhaven National Laboratory
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AFTER THE Bl BANG
EXPLODED WMITH
ENORMOUS ENERRBY , THE
UNMIWWERSE BEBGAN THE
COOL-DONN THAT HAS
LASTED UNTIL OUR OMAN
TIME. THE KESULT ING
CHAIN OF EVENTS IS

A CoSmIC DRAmMA WIT H
MANY ACTS , DRAMAT IC
TRANSITIONS AND A HOST
OF ACT OKS APPEARING
AND DISAPPE ARING
ALONG THE WAY. THE
EARLY SCENES PLAYED
OUT AT UNIMABINABLE
TEMPERAT URES AND
DENSITIES, THE S7T ABGE
SET BY THE FUNDAMENT AL
PROPERTIES OF

PART ICLE PHYSSICS.
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70 RECONST RUCT

THE CoSmiIC ST ORY,
TELESCOPES AND

SPACE PROBES DETECT
THE RELICS FROM THE
EARLY UNMIVERSE, AND
PART ICLE ACCELERAT ORS
KECREAT E AND ST UDY
THE EXTREME PHYSICS
THAT CHARACT ERIZED
THE ST ABES OF
DEVELOPMENT AND THE
TRANSITIONS BETWEEN
THEM. AS WE BEGIN TO
UNMNDERST AND THE CoSmiIl
PAST , We CAN LooK

70 THE FUTURE OF THE
ONMIVERSE AND PREDICT
I7TS ULTIMAT E F AT E.

WORKING LATE Fermilab physicist Brenna Flaugher. Credit: Fermilab
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(INSERT COMPUTING TEXT)

_client = new hep.babar.DistObjTree.Client();

_context = context;

_updateTime = _context.getUpdateTime();
_verbose = _context.getVerbose();
_timer = context.getUpdateTimer();

_startTime = _context.getStartTime();
_endTime = _context.getEndTime();

if (_startTime != null)

{

_startTimeSec = _startTime.getSeconds();
_endTimeSec = _endTime.getSeconds();

}

_histUpdatable = new Updatable() {
public void update()

{
long t0 = System.currentTimeMillis();
for(int i=0; i<_updatables.size(); i++)
{
Updatable u = (Updatable) _updatables.elementAt(i);
u.update();
¥
Server.message(2, “Data for “ + getLabel() + *“ updated. [ +
(System.currentTimeMillis() - t0) + *“ msec]”);
¥

public void addUpdateListener(UpdateListener listener) {3}
public void removeUpdateListener(UpdateListener listener) {}
public void notifyUpdateListeners() {}

s

try {

_connected = connect();

}

catch (hep.babar.JasInterface.Connection.ConnectError e) {
/I That’s OK. We’ll try to reconnect periodically.
/ISystem.out.println(“DotConnection.ConnectError: “+e.toString());

¥
¥

public boolean isConnected() {

return _connected;

}

public static Connection[] cmdline (String [] argyv,

ServerContext context) {

Vector connVec = new Vector();
DotConnection conn = null;

try {

GetOpt args = new GetOpt(“$n@(name)i@(ior)”, argv);
// name arguments are of the form label @facilityName/clientName

if (args.hasOption(“name”)) {
Vector nameVector = args.getOptionMulti(“name”);
int numNames = name Vector.size();
for (int i=0; i < numNames; i ++) {

¥
¥

String fullName = name Vector.elementAt(i).toString();
StringTokenizer st = new StringTokenizer(fullName, “@”);
String label = 7

String namePath = “”;

if (st.countTokens() == 1) {
/lif no @, then just have name
namePath= st.nextToken();
label = namePath;

b
else {
label = st.nextToken();
namePath = st.nextToken();
b

conn = new DotConnection(label, namePath, context);
connVec.addElement(conn);

catch (hep.babar.JavaUtil.GetOpt.InvalidArgument e) {
System.out.println(e);

}

connVec.trimToSize();

DotConnection [] connArr = new DotConnection[connVec.size()];
connVec.copylnto(connArr);

return connArr;

}

public boolean connect ()
throws 1



