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GSI news 22.05.2014:

Safety inspection of the FAIR construction plans -
final construction permit for FAIR

Synchrotrons: 1.1 km
HESR: 0.6 km
With beamlines: 3.2 km

Total area > 200 000 m?
Area buildings ~ 98 000 m?

Usable area ~ 135 000 m?
Volume of buildings ~ 1 049 000 m3
Substructure: ~ 1500 pillars, up to 65 m deep



The Original FAIR Comeey&

Parallel operation using two rings to serve a broad community.
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FAIR time Line (as of o7/2014)
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Submission of construction application

Start Site preparation

First civil construction contracts

Building of accelerator & detector components
Civil construction partly finished

Start installing & commissioning accelerator and detector components

L2222 -2

Start commissioning with beam
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o Search for new phases
of strongly interacting
matter in the region of
high net-baryon density

Quark-Gluon Plasma

arly Universe

1,Cross over Critical point? (Lattice QCD)

Chiral?

Quarkyonic?

o Emphasis on
SIS100

X Multi-strange baryons
X Dileptons

X Charm

systematics!

500 1000 1500
g MeV]

August, 2014 Joachim Stroth, Goethe-University / GSI 6



Whv mt@:p&c)ms

o Not measured at AGS and lower SPS energies.

o Observables:

X Spectral shape
-> electromagnetic properties of hadrons
in the time-like region, partonic radiation

X Abundance -> trajectory in the phase diagram
X Phase space distribution -> emission time

. but complicated:
Rare probe
Separation of emission from the fireball (HG, QGP, pre-thermal)

Requires systematic measurements also of elementary processes.
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The C.B.M. Experamemﬁs

Tracking, momentum, V% MVD+STS+dipole magnet

Event characterization: PSD
Hadron id: TOF

Lepton id: RICH+TRD or MUCH
v, @ EMC

High speed DAQ & frigger
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CBM Strategy

First Level Event Selection (FLES)

Vectorized, parallelized, portable
and scalable reconstruction code

Real-time reconstruction of weak
decays.

eff=17.7%

eff =5.0%
S/Bg =28

S/Bg=3.1
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R&ED close bo finished

Technical Design Report Technical Design Report Technical Design Report

Technical Design Report

for the CBM for the CBM

for the CBM for the CBM

Ring Imaging Cherenkov
(RICH) Detector

Micro Vertex Detector (MVD)

Superconducting Dipole
Magnet

appro\’ed

The Silicon Tracking System
(STS)

The CBM Collaboration ’6_66
™

The CBM Collaboration

e
The CBM Collaboration O ‘c)

The CBM Collaboration

GSI Report : in preparation
2014

Compressed Baryonic Matter Experiment

Compressed Baryonic Matter Experiment
Compressed Baryonic Matter Experiment

November 2012 April 2013

Technical Design Report

Technical Design Report
for the CBM

for the CBM

Technical Design Report
for the CBM

Technical Design Re&ort

for the CBM

Time - of - Flight System
(TOF) ’(\On
Th‘ﬂM@Vbaa\lon

Projectile Spectator Detector
(PSD)

Muon Chamber System
(MucCh)
The CBM Collaboration T; Q}i}wn Radiation Detector

(TRD)

The CBM Collaboration

The CBM Collaboration

in

TRLBCLAREY

SUSSSARNNNNY

Compressed Baryonic Matter Experiment
Compressed Raryonic Matter Experiment

March 2013 November 2012 March 2013

Compressed Baryonic Matter Experiment
Compressed Baryonic Matter Experiment

March 2013
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The MUCH debector sstem

o Different absorber configurations
e for SISIO0 and SIS300
» for continuum and Charmonium
o Instrumented absorber (GEMs and Straws)
o Compact configuration to minimize BG from weak decays

SIS100

SIS300
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Background systematics Dimuons

Au+Au 25 AGeV, central collisions

Low-mass setup Charmonium setup (+70 cm iron)

~ reconstructed background (tracks per event):

o — | 0.1063
: u  0.0751
0.0052

0.0224

C e 00018
. === other 0.0003

| e gh0St 0.0015

reconstructed background (tracks per event):
al 2.1e-02
no 2.0e-02
n  1.3e-04
K 7.7e-04
p 4.1e-06
other 4.7e-05
ghost 3.7e-04

counts/events
counts/events

Dominant source: weak decays of m and K, some punch through for low-mass.

18 20
P (GeV/c) P (GeVrc)
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Background systematics Dimuons

Au+Au 25 AGeV, central collisions

Tracking in STS Tracking in MUCH

e STS: reconstructed - 5.7

w— MuC:STS 26 N5 + /<2 -27
= §TS: 2 6 hits =27

—_
=1

Y]
STS:+1\€QH6‘<2 28001 —_— MuChwthd.QS -1.9e-01

s MuCh: + 2 1 hit -1.7e02 e MuCh: + 2 14 hills

counts/event
counts/event

s MUCH: 492 < 1.25-3,08:02
ST+ Xugn < MuCh: + = 17 hits

MuCh: + 2 14 hits - 1.4e-02

— MuCh: + 217 hits - 2.6e-03

“1* .r*f
! hll

Background tracks of order 1 out of 10 events

100 150 200
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Dinmuon Low-mass performance

o Mass resolution:
X 12 MeV (w)

Central (b=0fm) Au+Au collisions at 25 AGeV X 29 MeV (3/y)

~10°
| o Dominant background weak
decays of m and K
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o Only cocktail simulated
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Dieleckrons wikth CBM

Electron id with TOF RHICH and TRD
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RICH RBeam Tesk

Full-size prototype tested
@ CERN

o Mixed beam (m,e), 2-10 GeV
o CO, radiator

o Response tfo single electron
X > 20 hits/ ring
X noise/channel ~10Hz

data with temperature
and pressure correction
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Dielectron Background Rejection

CBM compromise:
o No field-free region behind target

o Identification of frack topology
(conversion/n° pairs) using excellent
tracking capability

Track Segment

Electron Track
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Dielectron Background Rejection

et,e- tracks contributing per event:

DY'Y 0.14 from p°-Dalitz decay (60%)

SR . Afteral] cuts. 8.3%...

v 0.07 from g-conversion (29%)
o 33.8% 'Dno-no 0.007 misidentified p* (3.3%)

I S S 0.016  secondary et (7%)
1.3% Do.-o.
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Dielectron low-mass Performance

o Mass resolution:
X 12 MeV (o) and
X 29 MeV (J/y)

o Only cocktail simulated

o Dominant background from
n°-Dalitz

Cocktail/Background

i
M, [GeV/c]
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HADES Drift Chamber Occupancies
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HADES Qapidi&v Coverage

thermal p (BW) -> ete-

Epoary = 1 GeV/u Epean = 4 GeV/u

o Acc = 35% o Acc = 33%

o mid-rapidity coverage, o mid-rapidity coverage,
shift to forward shift to backward

}c‘r\ Epoarn = 1-23 GeV/u
*
4

Rapidity

Rapidity
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Ebeam - 11 GQV/U

o Acc =~ 20%

o mid-rapidity coverage

lost

beam

=11 GeV/u

Rapidity
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HADES Dielectron Performance

o Mass resolution:
X 16 MeV (w) and

o Cocktail includes baryonic
sources

o Dominant background from
n°-Dalitz
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The C.B.M. S&ro&agj ok FAIR

o Complementary detector systems for optimal performance
in experiments addressing:

* Elementary reactions
* Cold matter
* HI reactions

o HADES:

« low-mass tracking (X/X,= 0.2 % + 0.3 % air)
e polar acceptance 18 to 85 degree
» Interaction rates 10 - 50 kHz (depending on occupancy)

o CBM

* Fast, high-precision tracking (X/X, = 3-8 %)
* polar acceptance 2.5 to 25 degree
» Interaction rates < MHz (FLES performance important)

o Time-line:

e HADES runs at SISI8 after SIS18 shut-down (2017-2018)
e Start version of CBM at SIS100
* HADES moves to SIS100
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Sum mary

o FAIR will enable a comprehensive program to address the
phase diagram at high ug

o FAIR is a dedicated facility for heavy-ion and strong
interaction physics (like RHIC)

o The Compressed Matter (C.B.M.) Program will utilize versatile
detector set-ups to optimally address a large variety of
observables

o Two different spectrometers (HADES, CBM) and both muons
(MUCH) and electrons will be used to make the most of
dilepton physics

o We are prepared for discoveries
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