"Compressed Baryonic Matter (C BM) Experiment at FAIR"”

Physics case

The Compressad Baryonic Matler [COM) Expesiment =
designed o invastigra  nghanergy  nuceus-nudecs
oollisices 3l the heoara intamatiaral =aalty for Antonon and
tor Ressarch (FAIR) 0 Damstadt, Samany.
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Nude Met Baryon Density

The phase cegraey of stunaly ol scfing daliey

The abjoctive of  higheenegy  heavyion - colision
epaimerss asrormed worldwice i (o invesligabe the
slruziune and tha propertes of strorghvinteracling matter
uder salrems condilions. of, N ather words, o explore the
phasse disgram of mattar gonemen by the laws of Ouantum
Chrome-Cymamics {QCD). Of perticuiar interrst is e phase
whers the hacrors dgscive Nt quarss and glucrs whch
men frely move aver the reaction vouma, ferming & so
called quark-guan plasma. AL very High Deen snergias - a5
oroced oy the  Reminisic  Hesvy-lon  Colider
Sroachavan and the Lope Hadun Colids & CERN -
Matha” is craaled at exremaly high temparalures simigr o
the sarly wwierss  In heav-icn collsions 31 “AIR beam
anercias (U 10 45 AGeV) nucleas matler (s compressec 1©
vary high  net-bayon dansbes A5 1 com aaloose
supernoese, of 0 102 inlenor o nautron stars,

The CEM cxprnmuert offers s poesililily 1o discowse tha
mazt pramirent lerdmerks of Uw QCD phase dagram
expactad o exist 3t hign net baryon depsilies. e frs) orde
dacanlingmant phase transiticn and the critical endpinl

‘Observables

Tha CAM rescath progrem iz acused un:

the anady of the aquet on-of state of derse baryore malls
1he gearch for the prasa acundary setween badonc and
parlonic wesllec (oduding the OUD cotizal ardpain)
suarch for the modficslion of hsdon propertizs in the
derse eyooo medun, and o e sl of G
symmetry resiceation

e mosl promisirg obeervalies o pudes-nudeus
collsicnes nthe FA S enurgy renge an,

particles camtaining charm quarks (D, Jh, @) W'
waEons) Hassy quarks are created in the early phase of
s collsion, a7, nerce, probr hedhly compressed
Les yoric maller
low-marss vector mesons decayng réa cleptan pars {p,
w, © -masena). Eweon and munn fals A penstrating
peobas whist cary wndistubac Informason on hscron
propartics in tae danse 2 bot firsball,
kaons, hyporons (s =, s2) and their wopatdes, The
Wigld of particias camy ng strange cuarks is expected o be
was pzilive 10 1he Treba! ssvobton.
dynamical Muctuations of particie mutpictes and
momenbe Event-wise fuciualions aaapmcted ta cecor i
the system passes 3 frsl oedee phass anstion ar the
orhca endpont.
the collactive Now ot hadrans. The faw = driven by the
preszire araecant in ihe aarly ahazse of the collison, @nd
camss Information or the oquation of state of dense
mattar

Phass lranstions sccul sbovs 8 aefeal enangy dendilty
and can anly be chsarved if Ihe maller salands ovar &
cerdain volumes. [hersfore, 3 «ay %ale of We CGRM
erpenmantal program is ta meassure axstston fanctizre anc
apstrm s7e dopendences of all abservables.
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Detector concept

“Fe expermenenl baek s in benlify hotn hadroca and kectons
a7 13 dotoct rn prebes ©oa ey we woviesnaal. The
erpordrenal chalenoe 15 10 Saect rare evenlx in ks LoRiG
olEes wrs chamad paicic mulipictes o yooul -
ki waved Rl AN ks ol o o WM Such
Mo s raquis 1581 and mdatiee Pard defeclors ‘a5t ond
saliinogered read-m s alwdmoics s high-soend S amubnon
seztem, and  onings sl swesion leeed oo ol 2ack
neCorSTUCHN.

Tha CHEM aeprmeosl
L]
lcon Tracking System (8TS)
Tiws STS cunsists of A Silooo mog-srg detechor layers Ipossby
canmedwrsanind i oo ez Babrid-pied detach ypet) lotabed
st 3 boos sosnos dpcke magead. The cetaltor prondss
ok reoredmiziaes aed oot doderninabion

Micro-Ynctnx Detectar (MVD)
The MYD corsstz of twa uliaihe s ghivgamnlaiee Sloce
el tabectons s formal choss B i L et The descior providss
Itva catmrmitsstion of =miecdury wwrtioes wih hich peoc s o which s
mequired for P dwetilznon of dsnesal desens
" R ¥maging Charankow datactor (RICH|
The RKSH 5 usac tor the dem ficabon ol swdntis Wih momena
baiow U Gavic [pen zuppmes un “ackr of ~om Pan 500

Transition Radiation Detectors (1RD)
The TRD tenzios of © 2 delnctons kyewrs i pravicks i difcsdon
of doeTons with momerr abowr 1.5 GeVi (pon suppeess i fhe
of moee than 100)

Nuon Chamberabsortar system (MUCH]
The MUCH cansists of 3 combrabior of 15 detecto slaom st 5
imn abaoeaer layer fer hodon Guaprzazion. The WUCH  proddes
the Idant fication o m.cns wi mamerts aboes 195 Sevic. MUCH
and RIZH wil be Loxd okemalvey.

Resistive Plate Charmbers |RPC|
The $mirg RRC pedes 1y Imeof fight —essimmert nendad e
Padroo KantiScation.

Ekctramagnetic Calorimeter (ECAL)
The ECOL conzicts of moduloz camposed of J50 ammalng apes
of cad ard glast zorttlone B oprovdse the messswereel of
phcions and neomal pares.

Projectile Spuclater Detector (PS0)
Thx PED b a kod sortilyee caloimater and 15 omd e e
demnvinasan ol e collwon coraaiity ard the cnacistoe of Ihe

eaction plane
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The mission of compressed Baryonic Matter (CBM) experiments at FAIR (Facility for

'Feasibility studies
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The CBM collaboration:

51 institutions. more than 400 members [Nov. 2007)
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Antiproton and ion Research) is to explore the QCD phase diagram in the region of high baryon
densities. The detailed understanding of the evolution of the platonic /hedonic fireball requies no
measurements which have not been yet performed at FAIR energies. The most promising
observations are rare probes which carry information on the matter properties such as particles
containing charm quarks (D mesons and charmonia), low mass vector meson decaying into
dilepton pairs.

A large International Research Laboratory, the facilities for Antiproton and ion research is being
built at GSI, Darmstadt, Germany to explore the nature of matter in the Universe and the
fundamental force building them. This is a highly sophisticated accelerator complex which will
provide the high energy precisely tailored beams of antiprotons and many kinds of ions at
unprecedented quality and intensities. These charged particle beams will then be accelerated and
employed to create new, often highly exotic particles in a series of parallel experimental
programmes. In fact in 2006, a large international community around 2500 scientists from
different countries compiled the FAIR Baseline. Technical Report detailing the layout and
components of the accelerator system needed, the types of the experiments to be carried out. The
heart of FAIR comprises of two large accelerator rings ( a double synchrotron) to accelerate ions
— from hydrogen ion (proton) to those of heaviest naturally occurring element, Uranium.

The innovative programme at FAIR will provide the very best young scientists worldwide with
unparallel opportunities to participate in experiments which exploit cutting edge technology and
which will make major discoveries. Working on FAIR experiments will give a wide variety of
transferable, multidisciplinary skills. In this way, FAIR will contribute in creating a truly global
scientific work force.
FAIR’s scientific programme will thus contribute in the basic understanding of matter in all its
forms, under a wide range of conditions. It will also illuminate how matter evolved on a cosmic
scale from the beginning of time, through the nuclear cores of stars, to the levels of atomic
complexity seen in our solar system.

The experiment was approved by German Scientific Advisory Committee. The German Federal
Govt. together with the state of Hessen will provide the major part of the 1.2 billion Euros
required for construction with the reminder being funded internationally by fourteen Countries
France, China, Italy, Poland, India, Germany, Russia, Spain, Swedan, Grece, Finland and the
UK. have signed a memorandum of understanding. The countries will contribute by supplying
components, facilities and cash.

As a part of Indias contribution towards FAIR Programme Department of Science and
Technology, DST Govt. of India has allocated 36 million Euros. The expression of interests were
submitted by VECC, Kolkata, BARC Mumbai and other Institutions including University of
Kashmir as a collaborator in Indian group for various projects/programmes.



