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(Some) NnPDFs available on the ma

[ Approximate ranges and constraints in EKS98

)

Ratios for gluons and Pb nuclei
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Shadowing computation

¢ in A+B: quarkonia production cross-section modified by
a shadowing correction factor :

F R;(Xl; Q%) xF Rf(xz, Q%)
¢ 4-mom conservation relates(x1, 2)to quarkonia (v, pT)

$ production models (CEM, NRQCD, CSM ...) in p+p

gives quarkonia thanks to various processes, each with:
¢ agiven phase-space in (z1, %2, Yy, pr)

€ agiven weight (differential cross-section) for each point
in this phase-space

™ different production models may result in quite different
shadowings

Andry Rakotozafindrabe (CEA Saclay) 4



CNM effects witl*CE!\/I as prod. mode

¢ Usually CEM LO when <
looking at the yield g
integrated over pr : ;
g+g! CC
m

1,2 =

¢ Massive use at SPS, RHIC,
LHC to compute shadowing

ei/
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CNM effects withCEM as prod. mode

¢ Usually CEM LO when
looking at the yield

: ol ) Model from Vogt
Itegrated over pr : Fits from PHENTX: PRC 77, 024912 (2008) and
g -+ g I CC erratum arXiv:0903.4845 [nucl-ex}
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CNM effects withCEM as prod. mode

¢ Usually CEM LO when
looking at the yield

: ol ) Model from Vogt
Itegrated over pr : Fits from PHENTX: PRC 77, 024912 (2008) and
g -+ g I CC erratum arXiv:0903.4845 [nucl-ex}
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s-channel cut CSMg+g! J/! +g¢

xlmTﬁe' Y =M=

i —
2—>2 Process :
more degrees of freedom in the kinematics

™ several (21, 22) < (y, pr) . schem®
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s-channel cut CSMg+g! J/! +g¢

! 2
xlmTﬁe ¥y —-—M
R S Sl e —

VS (v8Xy — mrev)

2—>2 Process :
more degrees of freedom in the kinematics
o several (1, 22) < (y,pr)

s-channel cut contributions [x} to the “basic” CSM :

[11 H. Haberzettl et J. P. Lansberg,
PRL 100, 032006 (2008)

& take into account the dynamics of CC in the
bound state
¢ need for 4-point coupling CC — o/ / Y — g — .

& new degrees of freedom constrained by fits

€1
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Bdo/dy (nb)
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S- Channel cuCSM at RHIC In p+p

: - lyle1.2,2.2]; x10
= lyl<0.35 s
L™ s-channel cut |

T

yield vs pr

Bd?o/dydp_ [nb/(GeV/c) ]

10572733
P, (GeV/c)

data : phenix runs p+p spectra

I I
Global scale uncertalnty 10. 1%

® J/y > pu'w

m)y->e'e

==s-channel cut

yield vs rapidity

polarisation vs pr at

m1d-y and fwd-y

Andry Rakotozafindrabe (CEA Saclay)

O T T N T T T e e 2o 51
= 04} h\ PHENIX Preliminary lyl = 1.7 []
< 03 B N (p; =0-6 GeV/c) i
i ! N\ |(36) Lansberg, lyl<0.35
e D
0.1 -
0_. ......... \.\..

0.1F

02

-0.3 - -

04Fpp — Ty at Vs = 200 GeV :

0005 T 15 2 25 3 35 4 345 5

Pt (GeV/e)
in helicity frame
del
pable mo
g 1eas h
. m low
fro Jiate P
1d
nterme
10



Intrinsic

1071

102

0%

e

CEM vs s-channel cut CSM as prod. model :

d+Au @ 200 GeV
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CEM vs s-channel cut CSM as prod. model :

d+Au @ 200 GeV

E. G. Ferreiro, F. Fleuret, J. P. Lansberg and A. R.
arXiv:0903.4908

Rdau vs rapidity
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CEM vs s-channel cut CSM as prod. model

d+Au @ 200 GeV

E. G. Ferrelro, F. Fleuret, J. P. Lansberg and A. R.
arXiv:0903.4908
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CEM vs s-channel cut CSM as prod. model :

d+Au @ 200 GeV
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s-channel cuCSM as prod. model :

d+Au @ 200 GeV

E. G. Ferreiro, F. Fleuret, J. P. Lansberg

absorption : 0, 2, 4, 6 mb
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sigma,, (mb)
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CEM vss-channel cu€CSM as prod. model :
landy) from'Rep in d+Au @ 200 GeV
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E. G. Ferreiro, F. Fleuret,

Lrmeenda k.’ (COld effects intAu+Au
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RCuCu

Cold effects in Cu+Cu : extrinsic schet

2—>2 process : mid-y & fwd-y
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Cold effects in Cu+Cu :fpdependence |
E. G. Ferreiro, F. Fleuret, the eXtrInSIC SCheme

J: P. Lansberg
and A. R., arXiv:0912.4498
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2—2 process EKS98

STAR, arXiv:0904.0439
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Conclusion:and outlook

¥ Shadowing computations can benefit from an improved
knowledge of quarkonia production process

¢ d! /dpr : for now, we use s-channel cut CSM

€ maybe go to CSM at NLO*) or NNLO*

€ a piece of the LO was missing g+ ¢ = J/* + ¢ (20% of
the rate, S.J. Brodsky, J.P. Lansberg, arXiv:0908.0754),
could be used to study shadowing of ¢ quark?

¥ Absorption x-section derivation from data depends on :

¢ abetter prod. model as an input for shadowing
computation

¢ nPDF uncertainties
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Cold effects In. Au+Au : extrinsic scher

2—>2 Process

. . E. G. Ferreiro, F. Fleuret, J. P. Lansberg
absorptlon : 0, 2, 4’ 6’ 8 mb and A. R., arXiv:0912.4498
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Cold effects in Cu+Cu : extrinsic schet

absorption : o, 2, 4, 6, 8§ m|

. extrinsic-p_ EKS

E. G. Ferreiro, F. Fleuret, J. P. Lansberg
and A. R., arXiv:0912.4498
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Cold effects In. Au+Au : extrinsic scher

2—>2 Process

E. G. Ferreiro, F. Fleuret, J. P. Lansberg

abSOrPtIOH : O, 2, 49 6) 8 mb and A. R., arXiv:0912.4498
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RCuCu

Cold effects in Cu+Cu : extrinsic schel

2—>2 Process

absorption : o, 2, 4, 6, 8 mb

0.8
0.6
0.4

E. G. Ferreiro, F. Fleuret, J. P. Lansberg
and A. R., arXiv:0912.4498
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Cold effects in Cu+Cu :jpdependence I
the extrinsic scheme

E. G. Ferreiro, F. Fleuret,

J. P. Lansberg and A. R.
in preparation
2—>2 Process
EPSo8 nDSg
> [ >
O 2l extrinsic-p_ EPS Global syst. O ol extrinsic-p_nDSg Global syst. | Cu+Cu \/s, =200 GeV
S5 T T PHENIX £16% 5 <[ T PHENIX=16%| | oo oo
O STAR=15%| O STAR=15%| VI<0-35cent0-94%
m N m _ extrinsic-p_ nDSg
1 1

—o— ! ;b,s=0mb

—%— ! sps=2mb

— ! ps=4mb

B e mtmdie——
....{!—I..--- : . .....!abs=6mb

! s =8 mb

data
—— PHENIX cent 0-94%
| —H— STAR cent 0-60%
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Cold effects in d+Au :pdependence In
the extrinsic scheme

E. G. Ferreiro, F. Fleuret,

. . P. Lansb dA.R.
absorption : 0, 2, 4, 6 mb 2—>2 Process JPLB 2;1;, :f;l}zoog)

arXiv:0809.4684

—— T T T [ T T T /& T T T T T T T T [ T T/ T ] T
arXiv:0809.4684 4+ H $ arXiv:0809.4684 4 F H $

PHENIX data: Phys. Rev. C 77, 024912 (2008) pT (G eV/ C) Phys. Rev. C 77, 024912 (2008)
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Various models for the y spectra in p-

60_I | | | | | | | | | | | | | | | | | | | | | I_
- Global scale uncertainty: 10.1% 5
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c 40p E
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-2 -1 0 1 2

y

data : PHENIX runs p+p

[NRQCD calculation} Cooper, Liu & Nayak, Phys. Rev. Lett. 93, 171801 (2004)
[g(gg) + Feed-downl Khoze, Martin, Ryskin Stirling, Eur. Phys. J. C39, 163 (200%)
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CSM LO,
vsithey

W
o

points : y spectra for
the direct. J"

as extrapolated from
PHENIX spectra

do/dy x Br (nb)

N
o

—_
o

NLO, NLO+ ¢o
spectra in p+p

_- Fih "= 5910 % NLO*

PHENIX (2009; Prelim.) ——@—|

S. J. Brodsky and J. P. Lansberg, arXiv:0908.0754
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S-channel cut model
vS Tevatron p spectra

H. Haberzettl et J. P. Lansberg,
PRL 100, 032006 (2008)

< Q
= 10 ] , , - ‘
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=0.001 b e el Q
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% 1e-04 e
= 5 15 20 | s—channel CUT
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Adding the p dependence

(21, 22) (CQ hard Productmn P (y, DT )
physical constraints

® Extrinsic scheme

® Intrinsic scheme

112 p decldyde [nb/(GeVic)]

I T T T I T T T I T T T

Global scale uncertainty: 10.1%

-
Q
w
Tm'l_f_mﬂ'l'l IllIIIlII lllllllll lIlIlIlII llt
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Adding the p dependence

(21, 22) (cé hard Productmn e (y7 DT )
physical constraints

® Intrinsic scheme
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Our Monte-Carlo approach for 3/ production

"1
Glauber MC
10; at v/snn = 200

-

1 N-N collision if :
105 5 n d2 < Opy
X (fm)
Random :

e b according to 2xt b db
e position of nucleons € A, B
according to Woods-Saxon

I % Foranch oM

J/! candidate produced
e according to 0y, < Oyy

with random :

e y and py

e random p; orientation ¢
uniformly distributed in [0, 21]

¢ X1, X2 determined from intrinsic
or extrinsic scheme

Kinematics for J/! candidate:
YI pTI (pl M =>pxl pyl pzl E

3

J/! canditate <zreal ]/! if:

random[0,1] < Rshadow X Oy, [ Opy

computed using EKS

Nuclear modif. factor =
dN real J/! /dN J/! canditate
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CNM effects at-SPS energy witl
CEM as prod. model

¢ Usually CEM LO when
looking at the yield
integrated over pr:

g+g! CC
m +y
SNN
¥ Absorption cross-section
needed on top of the
resulting shadowing (NA50)

1,2 =

EKS98 7.0+ 0.7 mb
nDSg 4.7+0.6 mb
EPSo8 8.0+ 0.7mb

Bo(JAp) / A [nb]

NA50 Lourenco, Santiago
E,., = 400 GeV de Compostella,
) 2009
Be Al Cu Ag WPb

NONE, o = 4.8 mb
My
--------- EKS98, o),* =7.0 mb

10 102

Lourengo, Vogt, Wohri, JHEP 0902:014 (2009)
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What about any dependenc 3o

Of Lians0n kinematics Jue O e ess 0

O NA3 F

o
E 14+ 18 Eks9s
S | EKS98 2 NA50-400 » e PHENIXsys  +50-4.1mb
" 4o Jhy ¥ NAS50-450 16 E866
>‘§ 7 ® E866 14" HERA-B <
> 210 0 HERA-B F Frawley, Hi
LI 2 ECT Trento, ;
gl & Lourenco, 2 10- 2009
] ECT Trento, ~ F 1 *
] 28—
6] i i i
r T 4:_ s [
: : . 1
2+ T power-law 2'_— Il
7 — exponential L
1 e linear o:
) ) B L L SO S -
20 30 40 50 60 70 80 gl l |
\Syy [GeV] f 2 1.5

rapidity
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What about any'dependenc
| %ate ony "
of l'apsON Kinematics 7 mv ess
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