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Heavy quarks

* Heavy quarks and Quark Gluon Plasma (QGP)

Heavy quarks are "special ” QGP probes : my >> QGP critical temperature T. (~170 MeV),

=» Heavy quarks should be produced in initial hard nucleon-nucleon collisions only, the
QGP phase shouldn’t modify the overall heavy quark yields,

=>» QGP phase should modify relative heavy quark (open/hidden) bound state yields

Heavy quark hadronization (CE example): mé 14:[7\ T T T T TT T T TT T T TT T T TT T T 1T T T 1T T T \I;
*  ~90% of cC pairs 2 open charm T - i ’
e ~10% of cC pairs = hidden charm (charmonia) 120 T - H
Since most of the produced cc pairs hadronize into open 1‘fllr‘ n 6 ]
charm (~90%), open charm production reflects the i I I_F
original charm quark yield. 0.8} i ] - —:
PHENIX Au+Au collisions @ +/Syy = 200 GeV ) 05| % i E
Blue = open charm 0.4F H b

Red = hidden charm _ AUAU |5, =200 GeV ﬁ §

0o © PHENIX:e <D (b} >0.3 GeVic, ly| < 035)0] -

"L o PHENIX: J/y (ly| <0.35) ]

* no (little) modification of open charm yield C | | | | | | | .

OO

* modification of J/V (cC bound state) yield 50 100 150 200 250 300 350 400

N

part
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Heavy quarks

Heavy quarks and Quark Gluon Plasma

Heavy quarks are "special ” QGP probes : my >> QGP critical temperature T. (~170 MeV),

=» Heavy quarks should be produced in initial hard nucleon-nucleon collisions only, the
QGP phase shouldn’t modify the overall heavy quark yields,

=>» QGP phase should modify relative heavy quark (open/hidden) bound state yields

— Possible QGP effects on quarkonium:

* Color screening: QQ bound states suppression

— Color screening in a QGP decreases
quarkonium binding

— Color screening should lead to a recombination

suppression of quarkonium production
yields

 Recombination: QQ bound states enhancement

— at sufficiently high \/syy, heavy quarks are

abondantly produced. screening

— After thermalisation, statistical combination
can lead to an enhancement of quarkonium
production yields Energy Density

guarkonium production probability




Charm quarks

* Experimentally, charmonium is a priviledged probe

— Charmonium production in A+A collisions studied at:

* CERN-SPS (\/s=17 GeV) NA38, NA50, NA60 experiments
* BNL-RHIC (\/s=200 GeV) PHENIX, STAR experiments
* CERN-LHC (\/s=2.76 TeV) ALICE, CMS experiments

— Short summary for J/\V:

* NA50 (PbPb@SPS) observed an anomalous J/Y suppression
* PHENIX (AuAu@RHIC) observed a similar suppression (than NA50)
e ALICE (PbPb@LHC) observed a smaller suppression (than PHENIX)

recombination /
SPS < LHC >

=» Possible Color screening starting at SPS
=» Possible recombination occuring at LHC

— Within the SPS+RHIC+LHC energy range,
charm seems to be the adequate probe
to investigate both screening and
recombination.

screening

Charmonium production probability

Energy Density



Charm quarks

e What next to be done with charmonium

To confirm (and study) charmonium color screening and enhancement, one must
compare charmonium and open charm production in A+A collisions

* Since most of the produced cC pairs hadronize into open charm (~90%), open charm
production reflects the original cc pair production

Open charm is therefore an (the?) appropriate reference to calibrate charmonium
screening/recombination studies.

— Study charmonium recombination

* Both J/Y¥Y and open charm will be measured in PbPb at large energy densities at LHC
=» LHC is the best place to study charmonium recombination

recombination

LHC

— Study charmonium color screening

* At SPS energies, in Pb+Pb collisions, J/YV
suppression occurs in the middle of the
accessible energy density range

=» SPS is the best place to study color screening
* Need measurement of open charm yields

* Need precise measurements of several cc
states to test if color screening leads indeed
to a sequential suppression

SPS

screening

Charmonium production probability

Energy Density



Sequential

suppression

* Quarkonium sequential suppression

— Quarkonium sequential suppression in a Quark Gluon Plasma is a
prediction of lattice QCD, for instance :

H. Satz, J. Phys. G 32 (2006) state | J/(19) | x(1P) | &7(25) | Y(1S) | xo(1P) | T(2S) | xu(2P) | T(35)

quarkonium dissociation temperature 5 | 7,/7, | 210 116 | 112 | =40 | 1.76 | 160 | 119 | 1.17
critical QGP temperature

— Because of feed-downs and different T,, sequential suppression should
show up.

Feed-downs 60% direct J/YV
contributing to +30% 3 2/ V+y
J/¥inclusive yield _+10% Y 2> J/W +X
Inclusive J/V¥ yield

Sequential suppression - screening

According to lattice calculations,
Tq (F) < Ty (xe) < Tq (IY)

production probability

= One should observe a step-like
suppression pattern Temperature (Energy density)



http://arxiv.org/abs/hep-ph/0512217v2

Charmonia in A+A

s L) 2_IIIIIIIIIIIIIIIIIIIIIIIIIIII|IIII|IIII|IIII_

* Anomalous suppression ¢ - . ]

at SPS Eur.Phys.).C49:559-567,2007 %1'3:_ Pb{208 x 168 GeVichPb

—_ - B 532 x 200 GeVic)-U -

E 1.6 & pAS0GeVie, LA —

L = length of nuclear matter seen 2 [ e

by quarkonium state E“‘:—: DA, g

Expected = measured yields in 12F —

p+A extrapolated to large L 1: % e JJ et Pb+Pb -
09 E % r...l- ..... # ............... E 09

b e

0_5; ...................................... } + ‘ ‘ [j:] ]

NA50 measured J/¥ and ¥/, but, - ¥IDY e T T + v

- too small ¥’ J/Y¥ feed-down 04 W Po@osx158Gevic)Pb | T ‘ & + —

o L @ 5(32 x 200 GeVic)-U ! i + _

- too fragile ¥’ — ~ ¥ pl450 GeVic, LI}-A ! . '[ + -

] 0.2; A pi450 GeVic, HI)-A | | [ +__

to answer the question C ¥ pié00 Gevic, V-4 T

|||||||||||||||||||||:||||||||||||E|||||||||||||:|||
= need of a larger feed-down fraction 0o 2 3 4:5 6 37 8 9:10

=>» Need of a stronger bound state
=> Need to measure 7 yield !

—————————————————————————————————————————————————————————————



http://arxiv.org/abs/nucl-ex/0612013

Charmonia in A+A

 Anomalous suppression

at SPS

Eur.Phys.J.C49:559-567,2007

EXPECTED x /DY 4570
= ) SUppressed by QGP

JigiDy 4370

= _

Q B i

a8 T ]

218} E

m - mmean X, suppressed by comovers o ;E:‘?Z’; ;f:;f:‘;fﬂph .

Color screening ? T 1.6 n emownma

60% direct J /\P a 1.4 :— A & pl400 GeVic, VHI)-A _:

Take advantage . S | L > -
oflarge y. > J¥ 30% x>/ W+y S 1.2 — StV —
9€ Xe 7 T L 10% ¥ > 1/ + X - % ﬁ | Pb+Pb -
feed-down fraction Inclusive J/¥ vield 1k é 5 >
nciusive yie . | | ? | .,',I - | |T| #j‘* .

Measuring J/¥, ¥’ and . suppression 0.8 ® T, . % 8 -
patterns will give the answer - Tow, O\ E:I:]ﬂ;] ]

0 6_ ...................................... OI’?B"#\ L

TH w'DY Vean, 0]

- 4274 | ~’?‘h..‘“ .

- Alternative (no QGP) scenario: 040 § povcmooam | +;*' E
. . - ¥ p(450 GeVic, LI)-A -

suppression by comoving hadrons 02 § pusocevic mya : 5 ; —

% p(400 GeVic, VHI-A | ! ]

— Smooth suppression

|||||||||||||||||||||:||||||||||||;|||||||||||||!|||
— Same suppression-starting point 00 1 2 3 4:5 6 ;7 8 910

— Slopes related to binding energy: L {fm)
SS,,,>SZ>SJ/5,, L(fm) 1 4.37 | 4.90 i1 6.65 ii 7.65 1 8.83 11 9.43
€(GeV/fm3) 1} 1.04 ' 1.24 !} 2.04 !} 2.53 ;: 3.19 ! 3.76
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Experimental

* Must measure :

j" Vertex detector : S f e
— Charmonia : J/V¥, ¥/, Ae TRmin=0.5cm Zmin=7.5cm .~ n*=-

| = = - =
— open charm (for reference) 120 cm [ RMaxE 3.5 cm gmax= 18 C,m n

I Spectrometer: -n*=0

FRmin=1cm Zmin =20 (100) cm * =
. . 100 cm | . -Rmax =22 cm Zmax =120 (200) c 2*= ;
* Beam:fixed-target experiment an.érvi | -
— high-intensity 158 GeV/c Pb beam -
— high-intensity 158/450 GeV/c p beam 60 cm E
40 cm -
* Experimental constraints 20 cm (2ot et

— Measure muons from charmonia and open charm T —14

decays S e e *_;__i_L;__ﬁl_L;L~_;%_i
— Measure photon from y decay (y. 2J/¥+y) E T~ E

» Detector main components :

1. Vertex detector + Spectrometer
* Measures tracks before absorber =» very good

mass resolution =3

* Measure muon vertex offset =» open charm : ﬂ*= 4

2. Ultra-granular calorimeter _Baffi=14cm  Zmin = 205 ¢m —u::-(}
* Measure y in high t° multiplicity environment U,=-3

3. Absorber/ muon trigger —dh=-3

1m 2m 3m 4m 5m 6m
* Absorb /K

* Minimize fake triggers from /K decays



Apparatus
ist view

HIC ELL

Calorimeter:

=» ultra-granular EMCal

=>» W + Silayers a la CALICE
- 30 layers
- 0.5 x 0.5 cm? pads
-24X,in 20 cm
- AEJE ~15% /NE

Magnet :
1m long 2.5 T dipole

4

-t
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Instrumented Absorber : - l I 'l K
4.5 m thick Fe absorber > ~ P
=» dimuon trigger rate ~ 0.3 kHz
Could be magnetized to measure muon momentum Silicon Spectrometer
covers 1.5 rapidity unit
Ap/p = 1% = J/¥ mass resolution ~20 MeV/c?



JC

CHIC
* The NA60 example

Pixel detector

* 16 planes — 96 chips total
» 32 x 256 pixels / chip

* Pixel size = 425 x 50 um?

Apparatus

m

L m— - T

Momentum resolution
@J/¥Y mass
(typical p, ~ 15 GeV/c)

A_P~6%
P

(R. S. priv. Comm.)
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Q_C Apparatus
CHIC

* The NA60O pixel detector

~40 cm
Dipole Field
Target =l AP AM AP
box — = 6(V = - 42(y AM -~ 130 M e
B ] (B2 g2 s 100MY
l L=0.4m
. AP 1
 The CHIC pixel detector 5 Bz
~100 cm
> l L=1m
Dipole I_T_ield

AP
g ]L:ﬂml — =1%=>AM,, ~20MeV

Telescope




Q.C Apparatus
CHIC

* Need to measure low energy photon
(~3 GeV in lab) in high ©® multiplicity
environment -2 need very high
segmentation

* To separate electromagnetic showers
 To isolate photons from w*/- contamination

* W + Si calorimeter a la Calice
— 30 layers
— 0.5x0.5 cm? pads
— 24 X,in 20 cm

L

N iy

gl Wy

3 photons with E~2 GeV
distance between photons~ 2 cm

AERE2

.......

(full simu made by D. Jeans - LLR - Calice collab.)



C

CHIC
* Absorber size and muon energy loss

Apparatus

~ 1 muon longitudinal Momentum [/ 1208
= B RMS 9.424
. v ow ——— muons from pion deca S
All 7+~ stopped with a 2.0 m Fe : i Y N
. i muons from psi decay r
1 = but need more Fe to stop o
o 10 4 '
muons from pion decay i 3
1 §
1] T —;
(35
10Ilz;alrticle Data Group: J. Phys. G 37, 075021 (2010) Bf 5 N7 GeV/C
| dE/dx ~ 2 MeV g cm?
| Fe density ~ 7.8 g cm-3 b
& 100 _ S
£ [dEdx=15.6 MeVem > 2.0 mFe & AE/Ax ~ 15.6 x 200 ~ 3 GeV
S 2 ] 2 3.2mFe & AE/Ax~15.6 x 320 ~ 5 GeV
= Mljon : = 3.8 mFe = AE/Ax ~ 15.6 x 380 ~ 6 GeV
S 1 energy loss > 4.5m Fe & AE/Ax ~ 15.6 x 450 ~ 7 GeV
= in Fe
0-1 I 2 - I3 I4 :‘5
1 10 10 10 10 10
Muon energy (GeV)



http://pdg.lbl.gov/
http://pdg.lbl.gov/
http://pdg.lbl.gov/

Expected performances

* Typical mass plots (~1 week data taking w/ a 10% A, Pb target)
— 200 000 J/¥ embedded in Pb+Pb Minbias events produced w/ EPOS

e 140 000 direct J/\Pe H+,"L_ (70%) [ dimuon invariant mass | 5:::::; :’fgg
* 60000y = J/¥y > puy (30%) d e o iy decoy
- i_ dimunn-s fII'CII'I'I Jhy decay
di hoton invariant Entries 38127
| dimuon+photon invariant mass | Entri 121 wk 1)¥
= L S107E wk op~20 MeV/c?
5 - = —allp*py F
__%I]l]l] — 2 Y u*ny from X, -
Z B T 10° :
© B - oM~45 MeV/c? h:
4[]["]_— W ps 1 15 2 25 3 35 4 45 E
300007 After acceptance/selection cuts
- within yous€[-0.5;0.5]
2000 |_|H H H 35000 J/¥W=>putu-
rZ N L L R => acc x eff =17.4%
1000 o
i Including
S I S S (SRR R R R R -
3 4 45 5 5.5 1700 %, 2 I/ ¥y > wp~y

M,y = accxeff=2.8%



Expected number of

° Typlcal 40-day Pb+Pb run (107.s* Pb beam > 10% A, Pb target)

o~ +,,- . .
180 000 J/‘PQM H recorded , Possible y. suppression pattern
o ISR AN L B L LA L BN UL B
— 2 extreme numerical scenarios: £ | . I I DY, 57 ]
1. yield 0 §1'8 L 180 OOO’J/lP O P:J(ma 158 GeVic}Pb 1
* Ify.suppressedasJ)/V —=——~4% 5 ~ 1300 ¥ O SEX200GeVIHU ]
JI¥ yield ~1.6 @ p(450 Gevic, LIVA
most periph ki ~ 3000 X, o oo
PEMPN- ) _16040x a0 =677 294 A PUTDGeVIC HIA
Yo yie|d a ¢ p(400 GeVic, VHI)-A
D1
ield =S ;
* If x.suppressed as V' XCIy_ =2.18 : % L
Y'yield 1L £ QQ
: 0.8 [ ¢ : .
m riph. -
OSEPENPIL) 16942 496 0.6 = 406 : ﬁjmﬂ] :
¥ yield 06 L ¥/DViars 0 + E
— . . . i B Pb(208 x 158 GeV/c)-Pb
% E7 range __(CTC\’) : (G _ T/ _ xcas ki 0.4 - s(32x200GeVic}U +
N 3-20 186 & 25 || 16942 4 146 406 677 - % (450 GeVic, LI)-A *
iy 2035 243 + 31 [ 25220 + 181 530 1010 0.2 [4 p50Gevic, HiyA
2 3550 227 £ 35 || 27276 + 192 495 1091 [V PUODGEVIE VHIVA
R 5065 193 = 36 | 27681 = 196 421 1107 N T S S S S S SN S RT?
P 6580 154 £ 36 || 27315 £ 200 336 1093 I L (fm)
= 80-95 159 £ 37 | 25111 £ 193 @47 1004
5

EX < <7
' ) 3075 7125 pect 3000 <N, <7000

NA50 data


http://arxiv.org/abs/nucl-ex/0612013

s

Open charm

=
L
e

* Use same Strategy as NA60: measure muon vertex

D*/~:ct = 311.8 um

— Open charm decay length:
P yiene { DO ¢t = 122.9 um

+— Eur.Phys.J.C59:607-623,2009

u
= —-------—--- Prompt: 2.26+0.09
= |
Nandd [ Thy Charm : 1.06+0.22
o
a —— Fit ¥?/NDF: 1.5
o
-
© In+In
-
T
= —
b i
1'[]_; NAGO vertex detector: ".
] muon Offigt:l?f‘)'”t'o” CHIC: Vertex detector located 7.5 cm
1. (in transverse plane) downstream of the target (7 cm for NAGO)
1 T T T T | T T T T | T T T T I T T T T | 1 1 1 1 I
0 1 2 3 4 5
Dimuon weighted offset

o CHIC is able to measure
* NAGO has separated prompt (red) from charm (blue) contribution in In+In

* NAGO has found an excess of prompt dimuons in Intermediate Mass Region
* NAG60 has measured open charm cross-section: compatible with p+A results

open charm yields.
Detailed simulations needed to
estimate performances

Les-Houches - 2014 Frédéric Fleuret - LLR (fleuret@in2p3.fr) 17/22


http://arxiv.org/abs/0810.3204
http://arxiv.org/abs/0810.3204
http://arxiv.org/abs/0810.3204

Q_C p+A program

CHIC

A thorough p+A program is mandatory to study Cold Nuclear
Matter effects as a reference to study Hot Nuclear Matter effects

 Must control (understand) :

— charmonium absorption by cold nuclear matter = A dependence

— Shadowing/anti-shadowing (x, scalin
&/ o 8l . g)] = Need large yqys range
— Energy loss, formation time (x; scaling)

Mid-rapidity : yos € [-0.5; 1] Forward-rapidity : y.,s € [0.5; 2]

7
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A thorough

p+A program

¢ Largerapidityrange 1 S L L P
- — e —— — — = —>

— Significantly Larger rapidity range for CHIC - Efi‘ﬁﬁ X, :%sinh yCMS-g

— [ | NAs0 | 12

* Precise A dependence (thanksto Z°°f ™V  “#; E866 ¢
) = | omc@ecey) g ¥ 18
fixed-target mode) A g Ao L)

A g A <

* NAS5O samples : p+Be, p+Al, p+Cu, p+Ag, oL (12922\,, "& Bl

p+W, p+Pb B CHIC (17.2 GeV) > -§

|y QL T S S S S S S S S T S | 8

|-
=]

* Large amount of data (thanksto "oz o oz o o5 o8

fixed-target mode) Typical 1week/target NA50 data taking

— Large statistics required to study J/V¥, V', (EPJ C33 (2004) 31-40)
% and open charm differential yields as a | Target | size | </lpuons > | Total Npyoons | Ny,
function of () (x10%) (x10'%) (2.7-3.5)
Ys Pr- Be |60% | 217 50.7 368 000
— Current SPS operation: Delivering proton ?1 ig % fgg 35}‘} ?g% ggg
u 26 Yo 21 2.0
beam to the LHC several months per year Ag |30%| 248 43.8 821 000
. ° o (?r ) 3 -
— Significantly larger (than NA50) amount W [D%] 235 28.5 224 000

of data available for CHIC.
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CHIC
* Eol submitted to the SPS Committee (oct. 2012)

FUROPEAN ORGANIEATION FOR NUCLEAR EESEARCH

Expression of Interest '
Submitted to SPSC - o0ct.2012 Exoression of Inferest
CERN-SPSC-2012-031 e |

for an experiment to study charm production with proton and
heavy ion beams

(CHIC: Charm in Heavy lon Collisions)

MINUTES of the 108th Meeting of the SPSC F. Fleuret*3, i Arle®, . (L Fermeiref, P-B. Gossian®, 5. Peigné®
15-16 January 2013

CERN-SPSC-2013-008

Ihepoe amenso de Liniversi r S o de g ehs, Spain
SURATECH, Untver ié de Naesey, CNRSINIFI, Namer, France
' = 4

The SPSC has received an expression of interest to study charm production with proton and heavy ion
beams. The SPSC recognizes the strong physics motivation of a study that addresses central open
guestions about the color screening of charmonium in heavy ion collisions and about cold nuclear

matter effects. For a comprehensive investigation, an extension including open charm production
would be desirable.

For further review, the SPSC would require a letter of intent with information about the experimental

implementation and the collaboration pursuing it.
8
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http://cdsweb.cern.ch/record/1488886/files/SPSC-EOI-008.pdf
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http://cdsweb.cern.ch/record/1488886/files/SPSC-EOI-008.pdf
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https://cds.cern.ch/record/1517028/files/SPSC-108.pdf
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IC
CHIC

* Green light from CERN SPSC
— Eol submitted to SPSC in oct. 2012 : CERN-SPSC-2012-031
— Positive feed-back from SPSCin jan. 2013 : CERN-SPSC-2013-008

* Current think tank WE NEED YOU !
— F. Arleo, E.G. Ferreiro, F. Fleuret, P.-B. Gossiaux, S. Peigné lOlN Us !
— Many opportunities for experimentalists

e apparatus

— Tracking
* Needs low detector occupancy =@ silicon technology
* Welcomes group with expertise !
— Calorimetry
* Need ultragranular calorimetry a la CALICE
* Expertise at LLR - Ecole polytechnique (France)
— Trigger
* Instrumented (magnetized) Fe Absorber
* Welcomes group with expertise !

* Expected timeline

— From T, (3 labs involved): ~ 5 Years for full simulation and final design (2 years),
construction and installation (2 years), commisionning (1 year)
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IC
CHIC

Measuring J/W, ¥’, x. and open charm in A+A collisions at SPS will
(dis)prove sequential suppression scenario.

Measuring J/¥, ¥’, . and open charm in p+A collisions with several
targets will give a thorough control of Cold Nuclear Matter effects

The apparatus is well suited to explore other important physics subjects
such as low mass lepton pairs production in heavy ion collisions.

Many opportunities to contribute to the project

Testing sequential suppression scenario at SPS is crucial to fully

understand RHIC and LHC results.
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CMS@LHC
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Results from CMS

”Observation of Sequential Y
Suppression in PbPb collisions”
(at LHC)

PRL109, 222301 (2012)
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< Charmonia @ SPS bottomonia @ LHC

Testing sequential suppression scenario at SPS is

crucial to fully understand RHIC and LHC results.
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Testing sequential suppression scenario at SPS is

crucial to fully understand RHIC and LHC results.
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* How to Test sequential suppression
with charmonia ?

—  must measure J/¥, ¥, 1,

—  ~30% (resp. ~10%) of inclusive J/'¥
comes from y_ (resp. V') decay.

— According to lattice calculations,
Ty (W) < Ty (%) < Ty (3/'P)

—  If screening, one should observe a
step-like suppression patterns

e Alternative (no QGP) scenario:
suppression by comoving hadrons
— Smooth suppression
— Same suppression-starting point

— Slopes related to binding energy :
Sg:>S, >S5Sy

J/¥ production (a.u.)

J/¥ production (a.u.)

Sequential suppression - screening

Temperature

suppression by comovers

Energy den-sity
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 Anomalous suppression
at SPS

Expectations in comovers scenario

Binding energy

Eur.Phys.J.C49:559-567,2007

state e | J/U | Xeb | Xel | XNe2 !
mass [GeV] | 298 | 3.10 | 3.42 | 3.51 | 3.56 | 3.69
AFE [GeV] | 0.75] 0.64 | 0.32 | 0.22 | 0.18 | 0.05

Taking breakup cross-sections:
e comovers-direct J/¥ =0.2 mb
e comovers — .= 1.0 mb
e comovers—-% =2.0mb
60% direct J/¥
and considering + 30% KD Py
feed-downs  +10% ¥’ > J/¥ + X
Inclusive J/¥ yield

-)

Measured/Expected

ra

—
(o]

—
(o))

—
NN

—
Mo

—

0.8

0.6

0.4

_|||||||||||||||||||||||||||||||||||||||||||||||_
B suppression by comovers JYIDY 520 ]
- == inclusive Jiy PD(208 x 158 GeVic)Pb |
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| =aeeemn Xe ¢ pl4o0 GeVic, VHI)-A -
C . DP+A ’
- # % N
: CIUS/ :
_— . ® Ceens .
B viDY ..o ( T ey, |
— M Pb(208 x 158 GeVic)-Pb ‘ #  —
T @ S(32 x 200 GeVic)-U ® 7
— ¥ p(450 GeVic, LI)-A @ [ ]
— A DI450 GeVic, HI)-A { * ]
L ¥ p{400 GeVic, VHI)-A ! i
_III||||||||||||||||||:I|||||||||||!||||||||||||||||_

00 1 2 3 4 5 6 7 8 9 10
. /! L (fm)

| L(fm) 11437490 || 6.65 i 7.65 | 8.83 |} 9.43

. € (GeV/fm3) i: 1.04 '} 1.24 !} 2.04 ! 2.53 :E 3.19 .} 3.76


http://arxiv.org/abs/nucl-ex/0612013
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¢ Spectrometeracceptance tWO dEtECtOI‘ conflguratlons

Mid-rapidity

for P.., = 158 GeV/c

Forward-rapidity

Yeus € [0.5; 2]
for Py, = 158 GeV/c

Depending on the beam energy, different rapidity ranges accessible

Ppeam Vs Rapidity of Mid-rapidity Forward-rapidity
(GeV/c) | (GeV) | Center-of-mass

Yoms MiN Yous MaX  Yeus MiN - Yo Max
0.5 2
120 15.1 2.77 -0.36 1.14 0.65 2.14
80 12.3 2.57 -0.16 1.34 0.84 2.34
60 10.7 2.43 -0.02 1.48 0.98 2.48

lelnlnfelaNefe)VII- e[SV [02{ Il (NASO/NAGO coverage = [0;1])
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* A thorough p+A program
— mandatory as reference for hot nuclear matter effects

=>» Large coverage in x, (\s)

158 Gev ~ NAS0 [0;1] [0.07;0.18] [0;0.42]

RN cHic | [052] | [0.02,0.30] | [-0.191]

450 GeV NAS50 [-0.4;0.6] [0.06;0.16] [-0.09;0.14]

(WENCH)N  CHIC | [-0.9;1.6] | [0.02;0.26] m
LA LI L F B L L I HL B L I B R

=>» Large coverage in x;

| http:iflapth.in2p3.frigenerators| o A=208 (Pb) nDSg NLO
< = g A=208 (Pb) EPS09 NLO ; __“x::}x_ j\ _____________ T
& 40 Q° = 10 GeV’ NS oM >
K‘ : g A=208 (Pb) HKNOT NLO | E Y X . Sinh | o
® L0 M _ i i Ifﬁif F Js Yewms o
'1.2_—X: X, =———¢@ Yems 1 1 0.8k -ﬁlE S 12
TR A o | 32 -
& : ' _ [ ! NA50 ! % 12
.

B T % osl |(@9GeV)| li} E866 -2
— : : s | > Tay, I3

0.8 i | o CHIC (29 GeV) \IEE e
- : ' 04 g o 2 3
0.6 | JNAS0, | ' i g AN x
o :<—>: . i NA50 i ,ﬁ& . :
04l CHIC ' : a2k i (17.2Gev) | | §
B 11 I: 1 1 1 1111 1 ; 1 1 _‘ g - -b
- = e CHIC (17.2 GeV) 5
X 0 PR S SN TR R T TN T T T TN ST T TN N SN NN R K V- )

2 -0.2 0 0.2 04 0.6 0.8 -0
X

F
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* CHIC expected performances for low mass dileptons

— Tracking performed upstream to the absorber
* =» no multiple scattering due to absorber

* = momentum resolution affected by magnetic field only:
AP 1
X —P
P BL
— Momentum resolution
 With a 1m long 2.5T dipolar magnetic field

AP
— P—” = 1% for typical muon from J/¥ (<Pu> ~10 GeV/c)

u

AP
— P—” = 0.7% for typical muon from ® (<P > ~7 GeV/c)

u
— Expected mass resolution:

AM ~3.097 GeV/c* x 0,7% ~
J/‘P =1% -)\/2 0.7%

M
Pu " P Mun NA50: AM]/¥ ~90 MeV/c?
. AP, —0.7% D AP, AMW — 0.5% ~782.7 MeV/c* X 0,5% ~
P, \/ZP My, '

NABO: AM2,~20 MeV/c?
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Conclusions of the CERN Town meeting on
“Relativistic Heavy-lon Collisions”

CERN - june 29, 2012

“..The town meeting also observed that the CERN SPS would be
well-positioned to contribute decisively and at a competitive
time scale to central open physics issues at large baryon density.
In particular, the CERN SPS will remain also in the future the only
machine capable of delivering, heavy ion beams with energies
exceeding 30 GeV/nucleon, and the potential of investigating
rare penetrating probes at this machine is attractive.”
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