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IlpocTpaHCTBEHHO-BPEMEHHAA KAPTUHA
SIIPO-AIePHBIX B3aMMOJACUCTBUHU
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D. d’Enterria, D. Perresounko
nucl-th/0503054
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Out-plane

In-plane

Ctpyn B Au+Au n d+Au un p+p “in” u “out” cmpyu
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The ATLAS detector




ATLAS physics program

WV

Global variable measurement
,f%fg YAV 4
dN/dn dET/dn elliptic flow Gh\ I,"V
\_/
azimuthal distributions y* X \
. -

= Jet measurement and jet quenching

Quarkonia suppression

JW Y Direct information
= p-A physics from QGP

=  Ultra-Peripheral Collisions (UPC)

Idea: take full advantage of the large calorimeter and p-spectrometer

12
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ATLAS Physics Rates

A few key numbers and maybe a plot.

~ 8,000 collisions per second
luminosity ~ 10727 cm-2s-1

1 month is 1076 seconds
implies possible samping of 10210 min bias and 10”9 central Pb-Pb events.

5 bbar per central event.

Direct photons -->

With central barrel in one month running for central events:
1e3 counts at 60 GeV in 1 GeV pt bin!

Jets -->

B Jets-->
14



Quarkonia suppression

Color screening prevents various y, Y, y states to be formed when

T-T__ to QGP  (color screening length <size of resonance)

2 . ' Modification of the potential
s | %? ﬁ@% : _ can be studied by a systematic
% . W;i . measurement of heavy
1+ & M"" 223 N . .
L) fﬁ LT quarkonia states characterized
Eh‘? oun wp vaseme 8 0.75T, —85— . . . .
I by different binding energies
il 084 T, —s—s L
ol 'g‘ §§§ﬁ - and dissociation temperatures
o 1 2 3 4 5 6 7 ~thermometer for the plasma
Upsilon family Y(1s) Y(2s) Y(3s)
— Binding energies (GeV) 1.1 0.54 0.2
—» Dissociation at the temperature ~2.5T . ~09T _ ~0.7T
15
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Ultraperipheral collisions

The two nuclei geometrically “miss” each other A . .
- b>2R
A bI
lons are source of fields = . A

- photons s ~ Z4
— pomerons s ~ Z2A? - for ‘heavy’ states A /
Syp ™ Z2A5R - for lighter mesons

Photon and pomeron can couple coherently to /
the nuclei if its have: ‘:
\

¢ Small transverse momentum:

p, < h/R,~ 90 MeV /.
¢ Maximum longitudinal component p, < \
gh/R, ~ 100 GeV

Ey ~3(80) GeV at RHIC (LHC)
Wyy ~ 6 (160) GeV at RHIC (LHC)

X X

16



Vector meson production

o Vector mesons production (photon-pomeron interaction)

{

rnw, F,J/Y,Y
’ .

\ J %

\, / (]

Au+Au, RHIC PbTPb, LHC
Meson o(mb) o(mb)
0! 590 5200
® 59 490
0 39 460
Iy | < 029 32 O

S(AA->AAY) = 150 mb

L=4%10%° cm?s!, H=0.06 Hz, Br(Y->mm) = 2.48% => ~1500 Y/n‘}o’thh (month ~ 10° sec)



AuAu -> p’Au’Au 200 GeV

FSTAR Preliminary

Entriges/ 20May
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—— Monte Carlo

Signal
region:
P;<0.15 GeV

PRI RS FW RS PR Swwe

0 005 0.1 0.15 02 025 03 O \8.4
prie

3 1.7 million ZDC coincidence triggers in 2002
A Require a 2 track vertex
d p'p"and pp  model background
= scaled up to 2
4 single (1n) and multiple (Xn) neutron production
= 1n mostly from Giant Dipole
1 Cross section and rapidity distribution match soft
Pomeron model

Resonance

After detector
simulation

Q
£ « T+7-
e L O 7+, 7--
g 12 et+e-
L
6 10
L
8
6
4
ST il U N
o~ -
T
'_]_' lllllllllllllllllllll
05 06 07 e’ 09 1 1.1
M(rnr) GeV
>,800 L e 4
9 | STAR Preliminary [ MC Generated
' 700} = Data Reconstr.
3 L [Z(-MC Reconstr.
Xs
@ 600
] E
]
& 5001 b)
c
m o
400
300




Interference

¢
2 indistinguishable possibilities g
— Interference!!
2-source interferometer - ‘\ >
with separation b

p is negative parity

For pp, AA parity transform -> e p% w/ mutual Coulomb dissoc.
- ip-b|2

— o~ |A, -Ae"?| . 0.1<]y| < 0.6

o At y=0 G=GO[1 - COS(p . b)] [ STARIight with and without Interference | ptnointsqMC
For pbar p: CP transform -> 0007 G 69700
— 0~ |A1 + Azeip-b|2 ,.“5 .52500_ RMS  0.002509
b is unknown 2

"d 2000

— Reduction for p_ <<1/<b>

_IIII|IIII|IIIIIIIII]IIIIlIIIIlIIIIIIIIIlIIIIlIIII
00 0.001 0.002 0.003 0.004 0.005 0.006 0.007.0.008 0.009 0.01

t(GeV/c)*> t-»re
19



Interference

AUAu -> FPAu*Au* 200 GeV

» Efficiency corrected t
* 1764 events total
* R(t) = Int(t)/Noint(t)
— Fit with polynomial
« dN/dt =A*exp(-bt)[1+c(R(t)-1)]
— Alis overall normalization
— b is slope of nuclear form factor

* b= 301+/-14 GeV*
304 +/- 15 GeV

syst. uncertainties: £8(syst)£15%(theory)
— ¢=0 -- > no interference
— ¢=1-->“full” interference

« Data and interference model match

e C= 1.01 +/- 0.08
0.78 +/- 0.13

0.1<|y|<0.5

Data (w/ fit)
Noint
Int

1000 1[

e
© 500
~~
Z
S e
0 | | +I+ |
0 0.002 0.004 0.0%6 0.008 0.
t (GeV?)

0.5<]|y|<1.0

Data (w/ fit)
Noint
Int

0 0002 0004 0006 0008 0y

£VGeV?)



Types of trigger

« Topology trigger + ZDCs (° in TPC + signals in forward (zero

degree calorimeters)
— Topology trigger + West ZDC: Au+d->rAu+pn
* required break up d

— Topology trigger + both ZDC: Au+Au->rAuAu+Xn

Au
N —p

Z.DC-West

« Backgrounds

¢ peripheral hadronic events
¢ cosmic rays, beam gas interactions, pile-up

TPC

CTB-topology

d(Au)
< I
ZDC-East

21



¥Y-> u*'u” (CombinedMuon

MUID

TR DM
Entries 178 Entries 178
Mean 136.8 Mean 9579
RMS 94.05 100 — RMS 193.7

eta|<2.5 ¢ Y
. L
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ob b by o TPy b s b ey 0_...|...|.|.|...|..||...|...|...|...|...
0 100 200 300 400 500 600 700 800 gOOMJ\(}OD 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000
T’

Entries 178

= F Mean 9579

3 E RMS 193.7

2 40:_ ¥/ ndf 19.73/9

° E Constant 41.6 : 4.4

35— Mean 9553 +14.4

E Sigma 152+ 10.6
30—
25—
530Y/ th =
mon i3
10
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D00 8500 9000 9500 10000 10500 11000 11500 12000
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Plans on LHC: ALICE, ATLAS

* (Cross-section,rate:

Meson G BR Acc rate (10° sec)
Jhy 32 mb 5.93% 16.4% 150000
Y 150 ub 2.38% 23.6% 400-1400
Y 150 ub 2.38% 35% 400-1400

g+A->J/Y, Y+Ain UPC A+A

Pb+Pb — Pb+Pb+J/M

do/dy [mb]

O- NP

2 :
6-4-20 2 4 6

Pb+Po — Pb+Pb+TY

A 2D 2 4
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