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Experiments at GSI

HADES

KaoS

FOPI

SIS100/300

CBM



Dec-04-2004 Heavy-ion Meeting (홍병식) 3

Facility for Antiproton and Ion Research 
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FAIR in Numbers
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FAIR in Numbers
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Cost

Total:               675 M€

Buildings:         225.5 

SIS100:           70.1 

SIS200:          39.6 

Coll. Ring:         45.0 

NESR:              40.0 

HESR:              45.0

e-ring:              15.0 

Beamlines:        21.0 

Cryo,  etc:        44.1

SFRS:               40.7

CBM:                 27.0

AP: 8.7

Plasma phys.:     8.0

p-linac:             10.0

PANDA:            28.4

pbar target:   6.9
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FAIR Project at GSI The Science Case

1. Rare-Isotope Beams: Nuclei Far from Stability

2. Antiproton Beams: Hadron Spectroscopy

3. Nuclear Collisions: Compressed Nuclear Matter
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Nuclear Phase Diagram
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baryon density 
partonic matter.



Dec-04-2004 Heavy-ion Meeting (홍병식) 9

Predictions

Calculations reproduce 

freeze-out conditions

30 AGeV trajectory

close to the critical 

endpoint

By Ivanov & Toneev

with hadron gas EoS
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Predictions

B. Friman, W. Nörenberg, 

V.D. Toneev, 

EPJA 3, 165 (1998)
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Physics Topics

1. In-medium modifications of hadrons 
onset of chiral symmetry restoration at high B

observables: , ,  → e+e-

open charm production

2. Strangeness in matter (strange matter)
enhanced strangeness production

observables: K, , , , 

3. Indications for deconfinement at high B
anomalous charmonium suppression?

observables: J/, D 

excitation function of flow (softening of EOS)

4. Critical point 
observables: event-by-event fluctuations
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Motivation-Strangeness

When this 
enhancement 
of hyperons starts?

QGP already 
at 30A GeV?

Unique maximum in AA
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Motivation-e+e- pair
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Motivation-Charm

▪SIS18: strangeness production 
near threshold (1-3 n0)
▪SIS200: charm production near 
threshold (5-10 n0)
▪In-medium effects
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Motivation-Event-by-event Fluctuations

gasliquid

coexistence

Below Tc:  1. order phase transition

above Tc:  no phase boundary

At the critical point:

Large density fluctuations,

critical opalescence

NA49: 5% most central Pb+Pb collisions at 158A GeV
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How? – CBM Detector

Radiation hard silicon pixel/strip detectors in a magnetic dipole field

Electron identification: RICH & TRD & ECAL for the pion suppression up to 105

Hadron identification: RPC, RICH

Measurements of photons, π0, η, and muons:  EM calorimeter (ECAL)

High speed data acquisition and trigger system
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CBM Detector
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Simulation
Central Au+Au at 25A GeV:

URQMD + GEANT4 

160 p/400 -/400 +/44 K+/13 K-
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J/Ψ Measurement

10   50  120 210   Elab [GeV]

Collisions 25A GeV Au+Au 158A GeV Pb+Pb 

J/  multiplicity 1.5·10-5 1·10-3

beam intensity                  1·109/s                      2·107/s

interactions                       1·107/s  (1%)            2·106/s (10%)

central collisions               1·106/s                      2·105/s

J/ rate                           15/s                           200/s 

6% J/ →e+e- (+-)          0.9/s                           12/s

spill fraction                    0.8                              0.25 

acceptance                     0.25                             0.1

J/ measured                    0.17/s                          0.3/s  

 1·105/week  1.8·105/week
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Design

Hit rates for 107 minimum bias Au+Au collisions at 25A GeV:
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CBM Collaboration
Croatia:

RBI, Zagreb

Cyprus:

Nikosia Univ. 

Czech Republic:

Czech Acad. Science, Rez

Techn. Univ. Prague

France:

IReS Strasbourg 

Germany: 

Univ. Heidelberg, Phys. Inst.

Univ. HD, Kirchhoff Inst. 

Univ. Frankfurt

Univ. Mannheim 

Univ. Marburg

Univ. Münster

FZ Rossendorf

GSI Darmstadt

Hungaria:

KFKI Budapest

Eötvös Univ. Budapest

Korea:

Korea Univ. Seoul

Pusan National Univ.

Norway:

Univ. Bergen

Poland:

Krakow Univ.

Warsaw Univ.

Silesia Univ. Katowice

Portugal:

LIP Coimbra

Romania: 

NIPNE Bucharest

Russia:

CKBM, St. Petersburg

IHEP Protvino

INR Troitzk

ITEP Moscow

KRI, St. Petersburg

Kurchatov Inst., Moscow

LHE, JINR Dubna

LPP, JINR Dubna

LIT, JINR Dubna

Obninsk State Univ.

PNPI Gatchina

SINP, Moscow State Univ. 

St. Petersburg Polytec. U.

Spain:

Santiago de Compostela Univ. 

Ukraine:

Shevshenko  Univ. , Kiev

Univ. of Kharkov

39 institutions, 14 countries
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Working Groups
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Accelerator
c.m. Energy 

(GeV)
Status

SIS18

(GSI, Germany)

2A

(A=mass number)
Running

AGS

(BNL, USA)
5A Finished

SPS

(CERN, Switzerland)
20A Finish soon

RHIC

(BNL, USA)
200A Running since 2000

Relativistic Heavy-Ion Accelerators

SIS300

(GSI, Germany)
8A

Just approved; Plan 

to run from ~2012

LHC

(CERN, Switzerland)
5500A

Plan to run from 

~2007


