bonner, demello, eppley, geurts, kainz, llope, mutchler, platner, roberts, y

AGS: upto ~11.5 GeV/c/N Au, fixed target
E896
RHIC: upto 100 GeV/c/N Au + 100 GeV/c/N Au
polarized proton collisions, up to 250 GeV/c/beam, and p+/
STAR
LHC: upto 7 TeV p + 7 TeV p collisions
up to 3 TeV/nucleon Pb + 3 TeV/nucleon Pb collisions
p + e collisions at's = 1.5 TeV
CMS



Experimental Relativistic Heavy-lon Physics

UrQMD
Au+Au
100 GeV/c/N
b = 5fm

collide big nuclei at the highest possible speeds

form large systems afery hot, very densmuclear matter

try to measure final state as completely as possible
(build detectors, put them in beam, and write tape!)

— work back to infer conditions during the collision and
the physical processes leading to observed final states.....



VNI
Au+Au

100 GeV/c/N
b=0fm

&
&
|
¢

RHIC: order of magnitude jump from previously accessifse.
" no two models agree on anything....
brand new field



Something funny is going on with the observed “strangeness”...
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are we approaching a new state of matter in the lab’
called theQuARK-GLUON PLASMA

...S0, RHIC has the QGP averycentral event?!?!
- RHIC = QGP observation & spectroscopy..



MG BANG

Heavy implications
for the first second

fifter & decade of running, the results from CERN's research programme with high-energy
nuclear beams provide tantalizing glimpsas of mechanisms that shaped our universe.
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The Solenoidal Tracker at RHIC (STAR)

hadrons over wide, azimuthally symmetric, acceptance...
(little concensus on the unambiguous QGP signature)

for the first time, event-by-event physics!
(other RHIC experiments less or not capable her8TAR leads the way in QGP spectroscopy

STAR

Magnet Coils Magnet Steel

Silicon Vertex Tracker

ElectroMagnetic Calorimeter

Time Projection Chamber

Central Trigger Barrel/
Time of Flight

Electronics
Platforms

Forward Time Projection Chambers
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A STAR m the making

LHC COLD START EPIC DEVELOPMENTS MYSTERIES OF COSMIC RAYS
Procurement and canstruection Physics helps and is helped by a Unexplained phenomeéna in the
work for CERN's LHC project begEin new generation of micrprocassons ulira-high-enerpy area point to gaps




STAR Time-Of-Flight Patch (TO%

G

-

STAR Level-3 Trigger

B e

other involvement
STAR-EMC
PWGs

planned det. upgrades
TOR(...
TOFr...




BNL-AGS Experiment 896

collimator
Rice TOF
SDDA
target
DDC MUFFINS
)
] |
N i I I +
—————— H ECD quartz
i
sweeper H
magnet
analyzer
magnet

Y

...analyzing large set of 1998 Au+Au data towakdmd Ks
reconstruction including direct PID...



CMS at CERN

another factor of ~30 in Pb+Pb total energy above RHIC Au+Au
electrons, photons, and mMuoNgcMs “~ Phenix, and ALICE “~” STAR)
mid-late this decade

CMS INFO http://cmsinfo.cern.ch/Welcome.html 4/26/00 12:59 PM
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