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Shadowing : a cold nuteamattetftect

Charmonia production
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(Anti-)shadowing :

¥ initial-state effect “calibrated” in d(p)+A

¥ refers to low-x region

¥ coherence effect

Processes used to probe :
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(Some) nPDFs available on the market

( Approximate ranges and constraints in EKS98
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Shadowing computation

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

F R;(x1,Q%) ! F Ry (x2,Q%)
¥ 4-mom conservation relates(X1, X2) to quarkonia (Y, Pr)

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

gives quarkonia thanks to various processes, each with:
€ agiven phase-space in (X1, X2, Y, Pr)

¢ a given weight (differential cross-section) for each point
in this phase-space

™ different production models may result in quite different
shadowings
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CNM eftects at SPS energy with
CEM as prod. model

¢ Usually CEM LO when
looking at the yield
integrated over pr:
g+ g! ce
m
X1,2 = — e y
SN N
¥ Absorption cross-section

needed on top of the
resulting shadowing (NA50)

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

Bo(J/p) / A [nb]

Lourenco, Santiago
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E__ =400 GeV de Compostella,
a 2009
m%\i\*
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Lourengo, Vogt, Wohri, JHEP 0902:014 (2009)
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CSM + s-channel cut g+ g! J/! +g¢

S e/CERT se Y# M?

P, X1 =l Xo = —/———
e ° S( sx1# my¢e)
s-channel cut contributions !1" to the “basic” CSM :

11" H. H aberzettl et J . P. Lansberg,
PRL 100, 032006 #2008%

¢ take into account the dynamics of C@ in the bound state
& need for 4-point couplingcg! J/! | @

¢ new degrees of freedom constrained by fits
& so far the best description of low-pt data
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CSM + s-channel cut at RHIC in p+p
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CNM eftects at RHIC energy with GCEM

vs GSM + s-channel cut as prod. model

g+ gl ce g+ g' J/! + g E. G. Ferreiro, F. Fleur et, J. P.
Lans berg and A. R.

PLB 680 , 50%5 #2009%
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CNM eftects at RHIC energy with CEM vs
CSM+S-channel cut as prod. model

E. G. Ferreiro, F. Fleur et, J. P. Lansberg and A. R.
arXiv:0903.4 908
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CNM eftects at RHICG energy with
CSM + s-channel cut as prod. model

E. G. Ferreiro, F. Fleur et, J. P. Lansberg
and A. R., in pr epar ation

absorption : 0, 2, 4, 6 mb Rcp in d+Au vs rap1d1ty
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Shadowing eftects at RHIC energy with
CSM + S-channel cut as prod. model

E. G. Ferreiro, F. Fleur et, J. P. Lansberg
and A. R., in pr epar ation

Polarisation in d+Au and p+p Polarisation in d+Au vs pt
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E. G. Ferreiro, F. Fleur et,
J. P. Lansberg and A. R. Gold effeCtS 1N Au _|_Au

PLB 680 , 50%5 #2009%
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What about any dependence 1 s E
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What about any dependence 1 s E
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Conclusion and outlook

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

€ d" /dpr badly reproduced by CSM LO, hence the use of
CSM + s-channel cut

€ maybe go to CSM at NLO* or NNLO*

€ apiece of the LO was missing g+ ¢! J/# + c(20% of
the rate, S.J. Brodsky, J.P. Lansberg, arXiv:0908.0754),
could be used to study shadowing of Cc quark

¢ Absorption cross-section calculation depends on :

€ abetter prod. model as an input for shadowing
computation

@ nPDF uncertainties
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Cold eftects in Cu+Cu : extrinsic scheme
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Various models for the y spectra in p+p

Global scale uncertainty: 10.1%
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do /dPlj,10.6 X Br (nb/GeV)

S-channel cut model
vs levatron pr spectrum

LO CSM: JAp+CC =+
LO CSM: JAp+g
CDF data =———
S 10 15 20

H. H aberzettl et J . P. Lans berg,

PRL 100, 032006 #2008%
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