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Introducti
» Shadowing and d+Au PHENIX data
1
200 GeV/c PHENIX d+Au data | B o =S23Smb 2 remarks:
Phys. Rev. C 77, 024912 (2008) Shadowing : é . E I P * Need at least 2 different
L L L I B O B B B B B R modelisation : m E __—::\_ E Gbl'eakl.lp to ﬁt Rd.All'VS'NCOH
r et 11% Global Scale Uncertainty]  from R.Vogt, : o5 E B
1 Phys.Rev. C71 ! ) -2.2<y<-1.2 * No prediction for Ry, ,..vs.pr.
(2005) 054902 | o, . _24afmb |
Assuming p;=0 ! ] ) | 2 .
L& % | i |
M, : ' - h i : -2.2<y<-1.2i
. - X, =—F=e 1 - -0.35<y<0.35 18F
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L Pt ~< X, = Te 1 r ] oer 3lyl<0.35
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Rapldlty : % R S N::‘ R T R T 05E ¥ ; 5 , 1.2<y:2.2
JI¥ ! coll p{GeVc)
R = dN 44, » Goal of this work: introduce J/¥ p; in shadowing computation
dAu — . 5 . .
AN, AN o In this talk, we’ll consider EKS98 shadowing only
Nuclear o Investigating two mechanisms
modification «  g+g > J/¥ <> «intrinsic » scheme: the p; of the J/¥ comes from initial partons
factor o Can be parametrized using the data
«  g+g > J/¥Y+g 2> «extrinsic » scheme: the p; of the J/V¥ is balanced by the outgoing gluon
o Need a model to be described
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This work
Glauber modelisation of CNM effects

See arXiv:0801.4949 for more details

» An event generator to produce J/Y¥ samples
o Based on a glauber Monte Carlo

o Use J/Y¥ production models (or data) to get (J/W¥)y, pr, X,, Xo)

o Using EKS98, modify the J/Y¥ cross section according to:

I 4 B J/¥
O-AB — Rshadow (xl’QZ’b )X Rshadow (xZ’QZ’b )X <N00” >0-PP
. dN "
o Compare with data using;: AB
<Ncoll >dN ;p/q’

o Use « intrinsic » (g+g—>J/¥) and « extrinsic » (g+g 2 J/¥Y+g) schemes
as inputs to get J/¥ kinematics information
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« Intrinsic » J/¥ production
g+g > J/¥

| . _ élo‘:allscsllla Ium;&rtélinlty: 'IIO.'i%I
. = a)
Y, P> X35 X5, Q2 can be determined

with data : using PHENIX p+p data
Phys. Rev. Lett. 98, 232002 (2007)

- kinematics:

1/2n p, Bd’c/dydp . [nb/(GeV/c)’]
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« extrinsinc » J /¥ production
g+g > J/V+g

Color singlet and color octet

calculations compared with S 0 gy oee Sout desarpion s, 2 @V
PHENIX run 3 (200 GeV/c) CH g
p+p data : z No description below 2 GeV/c
Te107:
PHENIX, Phys. Rev. Lett 92, g9
051802 (2004). =107 :
2 i 5
_ Q[: 103 7\ I I I | | [ 1
S0 20 4 0 2 4 6
pr (GeV/c) pr (GeV/e)
L e e e e e L e N 60 T T T LN i i ]
. Global scale uncertainty: 10.1%j Global scale uncertainty: 10.1%; C Global scale uncertainty: 10.1% _
S—chanr.1e1 cut mechanism o cwoss | o R -
(eX‘tenSlon Of the color g — s-channel cut g —s-channel cut f o ]
. 8 8 | - 40— 7
singlet model) compared [ 13 1 18 :
. e - > ]
with PHENIX run 5 (200 [ g g 30 E
GeV/c) p+p data: 3" 15" [ e =
o Wiy ->e'e B
Haberzettl and Lansberg, Phys. * f LS =s-channel cut e
Rev. Lett. 100, 032006 (2008). L . . . ‘ E . . ‘ ]
1075 4 6 10 7% 4 6 8 10 0 2 0 2
P, (GeVic) p_r (GeV/c) y

. -wme
Model providesy, pr, X,; get x, = jsil(\f/ifi Voo ) and Q2=M2+p,2
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d+Au Rapidity dependence

intrinsic.vs.extrinsic

Intrinsic (g+g 2> J/¥)

- Small difference when adding p;. In

. - =
p+p:  <pT> < 2GeV/c a1 2 s,
1A M e T
0.9 +
0.8
* No significant difference between py 0.7F —
from central and forward rapidity 0.6 ;_ ,,,,,,,, f:::::,': :’::::1 T;; i_,a;l:; with 1o breakup
Extrinsic (g+g > J/¥ +g) DL i e s

b by b b by v b v v e by e by vy Iy
significant difference between intrinsic 2 -15-1-050 05
and extrinsic scheme : more
antishadowing at mid rapidity ; less
shadowing at forward rapidity. T

No breakup cross section
used for this plot
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d+Au Rapidity dependence

breakup (absorption) cross section

Nuclear absorption added

. Intrinsic scheme:

following PHENIX PRC 77, 024912 -3 =

(2008), best match is obtained with 41 2F

0-bl'eakup = Oabs = 2.8 mb -51 .1 ?
0.9 :{]|

‘Extrinsic scheme: 0.8 5 WL T |

Opreakup = 2-8 mb is not enough for 0.7 - e “"‘2" ~

extrinsic scheme to match data 0.6 = exdtrinsic r::ur,with ::0 b Hﬂ
0.5 2_ -------- extrinsic p, with %; 2.8 mb

Try Opreakup = 4-2 mb as measured 0.4 E_ v+ @trinsic pyvith q,~4.2 mb L

by NA50. = good match 215105005 115

to be done: determining best 6y,eap
using x2 minimization
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RdAu .VS. Ncoll

d+Au Centrality dependence

intrinsic .vs. extrinsic (w/ absorption)

Backward rapidity : > ey

- I G‘I’GMZB'E:B mi

. . . C - ( H o

Intrinsic + Gyyeqp=2-8 mb fails 1t -m._@r--&_u;.:.m ........... ST Et ..... s - E-:T______q
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Wlth Gbreakllp=5.2mb) -5 __ E] e ?+ PHENIX Data -2.2<y<-1.2 (syslm + 11“/.-.-_1
. . C EKS Shadowing + o, 4, = 5.2 55 mb -
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reproduces the data T extrinsic p, with 5= 4.2 mb i Cpramiay = 24 56 Mb

C - Ly e intrinsic pwith o4,= 2.8 mb ' Iy m
° 0 0 . 1 L ol [P - :

Mid rapidity: > : e hmmwwﬁfmmmwE]h-wm-m--. : %
Both scenarios have the same 051 T e e o 028 eyt - 10 ]
behavior. Good match I |_y|$o_35: 12= 5‘;@;’;’,‘1’;’;‘;;9”;3-:;2: ojg::m :
E " Chrmakin — SE?:_TD ]
1 : '"’"um 1_ 7
. . . - ."'m“i'ﬂ'ym 0 ]
Forward rapidity: > o E mwmm@mmmu@@wmm osf % ]
o C __ e PHENIX Data 1.2<y<2.2 (syst = 119%)
Both scenarios have the same Fl2eye22 = R s e =250,
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d+Au Transverse momentum dependence

intrinsic .vs. extrinsic (w/ absorption)

Rjay *VS: Pr

Backward rapidity: Same behavior for = 3
both scenarios ; difficult to conclude S 16 .
about the slope - :; 3 | i
- .1 W»ﬁ:@: e S
0.8 :_"' E_';E"“""""""""'"'"*"; T s v e g L P
065 7 | -2.2<y<-1.2
. _. . 1.8 E e Intrnsic py with ;.= 2.8/mb
Mid rapidity: Same behavior for both }-E E extrinsic p, with o, = 4.4 mb
scenarios and match the data 12E ;
1E & & 1
> 08F i < SR
04F glyl<035
11F |
Forward rapidity: Both scenarios have 0 ; 3 o
the same behavior ; slopes seem 08k % § - !
smaller than in the data 0.7 _ oo R A A
> 0oF n.u - l2<y<@2
. 1 2 3 4
> pybroadening ? p1(GeV/c)
> ] t? .
Cronin effec Difficult to conclude

Need more precise data
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Au+Au centrality dependence

intrinsic .vs. extrinsic (w/ absorption)

Extrinsic

More CNM suppression at forward than
at central rapidity. Seems to be
consistent with the behavior observed
in most central data. R,,/CNM to be

Intrinsic

- Same CNM suppression at forward and
central rapidity. More « additionnal »
suppression observed at forward than

at mid rapidity done...
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- Intrinsic

Shape of CNM effects ~flat for
all centrality bins >
suppression due to HDM effects
is larger at forward rapidity
than at central rapidity.

- Extrinsic

Shape of CNM effects is
changing with centrality and
follows the data =» suppression
due to HDM effects is ~flat for
all centrality bins.
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Au+Au rapidity dependence

intrinsic .vs. extrinsic (w/ absorption)

"L 0-20% syst,

lohal
l | l

=+10%
|

20-40% systg
| |

lobal

=+10%
!

0.2

| 40-60% syst

global

=+13%

- 60-92% syst

global

=x28%

FFLR - Hard Probes 2008

|
-2 -1 0

12/06/2008




Au+Au transverse momentum dependence

_________________________________________________________________________________

» No major difference between intrinsic and extrinsic

o Both models seem to reproduce fairly well the slopes of |y|<0.35 data at any centrality

o Both models fail to reproduce the slopes of |y| € [1.2,2.2] data for central events =
larger slope in the data (Cronin effect ?)

o_Will look at <p;2>...
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Conclusion

We have investigated effects of « intrinsic » (g+g = J/W¥) and « extrinsic »
(g+g =2 J/¥+g) pr schemes on shadowing (using EKS98)

Observe significant differences in the shadowing effects when using1 the two
schemes =¥ it is important to understand J/Y¥ production in p+p collisions

These differences affect the conclusion we can make when studying HDM
effects in Au+Au collisions

The difference between R, 4,02 / Ry 4,2 can be partly due to CNM effects

The R,,4,-VS.y shape can be partly due to CNM effects

Transverse momentum studies give additionnal information
R, .a0-VS-PT shape is fairly well reproduced by CNM effects at mid-rapidity
R,uau-VS-PT slope is smaller for CNM effects than for the data at forward rapidity

More precise d+Au data are needed to better constraint the models = new
d+Au data have been recorded this year (run 8) =» 30 times more data...




Backup slide
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Backup slide

EKSo8

Eskola, Kolhinen, Vogt Nucl. Phys. A696
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