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Map of parton evolution in QCD
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Saturation signal #1.:

forward rapidity suppression
of the nuclear modification
factor in p+A vs p+p



Single inclusive hadron production

forward rapidities probe small values of x

kr.¥  transverse momentum Kk, rapidity y > 0

values of x probed in the process:

= M ey/\/g To = M e_y/\/§

™ aj]_
” (Pt yn>>0)
M3 = (kr/2)? +m3 M

large-x parton from proj. (pdf) /small-x glue from target (CGCQC)

AN dz — fragmentation
dyn d?p, — (27)? Z/ 22 xlfq/p v1,p;) NF (932 )Dh/q(z pi)




Nuclear modification factor

R4 = 1 in the absence of nuclear effects, i.e. if the gluons dN dA=>hX
in the nucleus interact incoherently as in A protons . 1 dZkdy
dA Nco“ dN pp—hX

the suppressed production (Ry, < 1) was predicted in the d*kdy

Color Glass Condensate picture, along with the rapidity dependence
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p+Pb @ the LHC

mid-rapidity data « predictions for forward rapidities
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Best way to confirm R,
suppression at the LHC

» Isolated photons at forward rapidities
- no isospin effects in p+Pb vs p+p (contrary to d+Au vs p+p at RHIC)

- smallest possible x reach: no mass, no fragmentation
- no cold matter final-state effects (E-loss, ...) Direct photon, 8.8 TeV

- large EPS09 / CGC difference in
forward rapidity predictions
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Confirmation of forward rapidity
R,a suppression:

we should push for the FOCAL
upgrade of the ALICE detector

(more detalils in the Yellow Report)



Saturation signal #2:

forward rapidity suppression
of di-hadron azimuthal
correlations in p+A vs p+p



Di-hadron final-state kinematics

: _ k e* +k,e”
final state : kl,yl kz,y2 x =1 2 X, =
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scanning the wave functions:

] X, ~ Xp <1
e ¢ central rapidities probe moderate x
\ X, increases | X, ~ unchanged
] X, ~ 1, X, <1
. — e forward/central doesn’t probe much smaller x

X, ~ unchanged | x, decreases

o X, ~ 1, X, <<1
forward rapidities probe small x



comparisons between d+Au — h; h, X (or p+Au — h; h, X')and p+p — h; h, X

Uncorrected Coincidence

Di-hadron angular correlations
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y, ~ 0 (and therefore x, ~ 0.03),

the p+p and d+Au curves are almost identical
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R, Of forward-forward di-jets

« atthe LHC this can be done with di-jets!
strong nuclear modification predicted due to strong non-linear effects
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Confirmation of forward-forward
azimuthal decorrelation:

we should push for p+Pb data
taking with ZDC+T2+CASTOR



Conclusions

Fundamental consequence of QCD dynamics:

- at asymptotically small x/large A, QCD evolution becomes non-linear

Non-linear evolution of gluon density in Au at RHIC:
- suppression of single hadron production in d+Au vs p+p

- suppression of back-to-back correlations of di-hadrons in d+Au vs p+p

Awaiting more LHC p+Pb forward rapidity data (so far only
guarkonia which are not the best probe of saturation physics)

The most sensitive measurements could be done with FOCAL
upgrade of ALICE (isolated photons) and p+Pb data taking with
ZDC-T2-CASTOR (forward-forward dijets)




