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J/Y PRODUCTION: AN INTRIGUING STORY...
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J/w destruction in a deconfined: I/ Yozm
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different states melting at different
temperatures due to different
binding energies
today situation is more confusing
than ever?
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RHIC PUZZLE |: D+AU COLLISIONS
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- vanishing o,,. at some critical energy?

Old data analyzed in Glauber model: S ~ exp(-0,,.L p)
- what is the meaning of 0y, ??
- need several nuclear targets



R., @ RHIC = R,, @ SPS
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R,, @ Y=0 > R,, @ FORWARD
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CHARMONIUM IS INTERESTING

diire s eq e nngiofiliu pA dA
’

absorption in nuclear medium

sl ignisioroaiiceicole ey
"probe” modified nuclear gluon distribution
strong impact on AA observables @ RHIC, LHC

Interacts with the "medium” AA
suppression hint of large density
regeneration hint of thermal equilibrium

Collaborators: A.B. Kaidalov, A. Capella, L. Bravina, E.G. Ferreiro, E. Zabrodin




PICTURE OF INTERACTION
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reggeon/pomeron exchange — multiperipheral model

the reggeon can be seen as an exchanged ladder of
particles in the t-channel

a highly non-local object!

space-time picture

particle production from cuts



PLANAR REGIME
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"classical” rescattering picture
coherence length of fluctuation: I, =

large probability of rescattering
strong absorption effects
controlled by o

1

m, X

N

abs



NON-PLANAR REGIME
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Mandelstam

planar diagram vanishes at high energies

ladders require a long time to develop

adnitors b dinal Ol
the projectile goes into a fluctuation long before the
collision takes place

ladders develop at the same time



CHANGE OF SPACE-TIME PICTURE

WA T —
Gtot \/] Gtot N . + "=

the diagrams corresponding to "classical”
rescatterings are suppressed at high energies!

Gribov trick: Glauber is OK after all! AImost...

have to take into account diffractive
Intermediate states!
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HARD DIFFRACTION @ HERA

d(T:\,Lr)’N - 47?2(19,,78 X
dmzdt| _— Q*(Q% + M?) Plar

FIT Aand B

@ two available fits,

parameterized at low
Qo = 1.75 — 2.5 GeV?

@ maximal uncertainty in gluon
dPDF due to mixing with
quarks at 5 > 0.3

@ can be further constrained by
combined fit to additionally
diffractive dijets and heavy
flavor
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H1 Collaboration, hep-ex/0606003,
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GLUON SHADOWING RESU
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CI(X;) DEPENDENCE

0.6~

. T

k

J..,‘t \

@ e*e PHENIX (min. bias)

u* 1" PHENIX (min. bias)

| E866 (39 GeV)
+ E772 (39 GeV)
[ o NA3 (19 GeV)

10°

dﬂp,ﬂ
dy

10"

X,

0 02 04 06 08

dTpp pa(xr)

dy

X

change of behaviour
when increasing Vs

a(xgz=0) sensitive to
changing initial-state

e
conservation

x(Xx=1) has universal
behaviour

X, scaling at high
energies
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Tywoniuk et al. PLB 660 (2008) 176

INITIAL STATE EFFECTS cavella, Ferreiro PRC 76 (2007) 064906
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COMOVERS INTERACTION MODEL

Capella, Armesto, Ferreiro, Sousa, Kaidalowv... finite energy effects DPM
rescattering — "J/y’s fall apart

what is the medium? | i
directly related to the multlpllc:lty of the collision

i [1(b Ay)Npart (b y)+C (b ‘Y)Ncoll (b, y)g|5h (b y)

not neoessarlly thermalized

Interaction can take place with
"partonic” medium - early times
hadronic medium - late times

the cross section should be averaged over p;
distributions of colliding particles and time
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COMOVERS INTERACTION MODEL
Solving rate equation
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CIM RESULTS; AU+AU @ 200 GEV

Capella Bravina, Ferreiro, Kaidalov, Tywoniuk, Zabrodln arxw 0712 4333
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CIM RESULTS: CU+CU @ 200 GEV

Capella, Bravina, Ferreiro, Kaidaloy, Tywonluk Zabrodin arxiv: 0712.4333
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Recombination a small but important correction!

Consistent with HSD with pre-hadron interaction
Linnyk et al. arXiv:0801:4282



CHARMONIUM @ LHC
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prediction: N° ~ 1800 at mid-rap
final state suppression = @RHIC

i

c c-b

ar) st SO'3~ 1 mb @ LHC

18



10° x (dN,,, fdy) / N,

100 x (dN,,, /dy) / (dN_. /dy) < B oo bon b ow boe b

STATISTIC

SHM PHENIXdata 5
— e <035 ]
........ oo |y=1.2-2.2 §

do, /dy=63.1 pb (pQCD)

10° x (dN,,, /dy) / N,

= (I R
> v YeTe T,
- .q| |‘:’| |m. L |
P80 ann 3En 250 350
N rt
L B | | pa
1.2 °
pp. PHENIX data
1E -
0.8_ —
. : . _:
Andronic et-al. NPA789(2007)334
04 T T
L —— LHC (do_/dy=639 ub)
02} - RHIC (do,/dy=63.1 ub) ]
e SPS (do_ /dy=5.7 ub)
A I U YN U RO RO B

]

— @ |y|<035

O 1222
do,/dy=123 pb (PHENIX) ]

- ]

| 4/\____ . S

1 A A
m]

50 100 150 200 250 300 350
N

part

AL HADRONIZATION

SHM PHENIXdata -

thermalization of heavy
quarks lead to opposite
results!

NG

no "b-separation”
whole volume interacts!

strong dependence on
PP Cross section

doesn’t care about dA
suppression for Y!
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FINALLY SOME ANSWERS?

the large lever arm in energy can discriminate
between different physical mechanisms
recombination wins in thermal eq. scenario
strong suppression in "step-wise” comover
Interaction scenario
Initial-state is non-trivial!
geometry...
less charmonium in "pre-equilibrium” phase

thermalization can arise from highly coherent gluon
field?

20
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J/W¥ SUPPRESSION OPEN CHARM SUPPRESSION
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ANOTHER RHIC PUZZLE?

22
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GLAUBER-GRIBOV RESCATTERING

@ The contribution from 1, 2. . . scatterings\can be expanded in
p—— (2)

1
ﬁég}: Aoy

a;gi} — —47A(A—1) [d*bT2(bY] F2 (tin)

Karmanov, Kondratyuk, Pisma Zh.Eksp.Teor.Fiz.18 (1973) 451
Armesto et al., Eur.Phys.J.C 29 (2003) 531
Frankfurt, Guzey, Strikman, Phys. Rev. D 71 (2005) 054001
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SHADOWING FROM FAN DIAGRAMS
Schwimmer model

good for ep, eA, pA
- - +  x similiar to BK eq
similiar to eikonal

diffractive structure function =
"Pomeron PDF” H1 2006

ou =0y fan— 22
1t (A-D(x,Q") T,(b)
i 3 proton PDF CTEQ

(3)
et [l R Q)

(tmin)
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SMOOTH BEHAVIOUR FOR BULK OBSERVABLES

| Ao, [}

/ total
Aodiffractive

el ET e

planar diagrams ‘
AR BB ppT T

el :nNuRA
most of the observables do not feel the change
of space-time picture
appears at high energy: nuclear shadowing
are there any observables that are sensitive to
the transition?
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NON-SMOOTH BEHAVIOUR FOR J/'¥?

suppression
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absorption
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transition between
successive rescattering: nuclear absorption
coherent production: shadowing

happens around RHIC energies
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SUPPRESSION OF HIGH-P; PARTICLES L P LA A R b o

particles are not absorbed absorption in normal,

possibility of soft interaction nuclear matter

p; shifted to smaller values controlled by oabs

Opr ~ (pr - pp)° present in pA and small AA

vansihes for bulk, soft particles Sy SIciS

strong etfect since spectra are changes with rapidity

steep interaction with co-movers
strong suppression controlled by oco
strong azimuthal asymmetry transformed into DD pair

non-flow effect!

COMOVERS INTERACTION MODEL

27



CIM PREDICTIONS FOR LHC; Ry
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