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A ride 1nto the cold lands ...

International Conference on the Initial Stages in High-Energy Nuclear Collisions,
Illa da Toxa, Galicia
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A rnide into the coid lands ...

International Conference on the Initial Stages in High-Energy Nuclear Collisions,
Illa da Toxa, Galicia

O necessary to unravel hot (QGP) from cold effects

M interesting on its own !

™ complex features, challenging for theories/models
hidden vs open charm/beauty
ground state vs excited state
hadronised or pre-resonant state
initial (shadowing ... ) or final-state effect (absorption ?)
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Workflow : from pp to pA

£0Ce®

Quarkonia in pp

pa rtonlc prod wetlon
process used as an prwc

» Quarkonia in pA

estimate
CNM effects + uncertainties
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(p+p)

CSM @ LO s T(15)
hee O = I SR
CSM LO sufhicient to describe pr integrated data

rapidity dependence energy dependence

= =0" o= 5112 % LOgg CSM . g LO gg CSM I

Q e D B 1000 | STAR/CDF/CMS data —+—

= > LHCb —v— | o

m I

X 15 Vs=7TeV {1 % |

> >

O 1 = 100 ¢
S» 1 | HQ,.\ i f |
S 0.5 St [ Foirg= 5112 %

_8 . BT =~ 10 L Fdirect - 42+10 % -

_8 g Y(1S+2S+38)= =
O C R S S S S O | . | ]
0 2 4 6 100 1000 10000
y s'? (GeV)

J.P. Lansberg, Nucl. Phys. A 910-911 (2013) 470
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St

JAp from b @ LHC

cross section (nb)

1000 |- - LO
800 [
]
a0 T a
200 - -\/S - 7 TeV ~_¢_
0 _1 L 1 | I I 1 1 1 1 l L L L L I i - 1 I 1 1 1 L l L L L L l Ll 1 1 I 1 1 L L I L
0 0.5 1 1.5 2 25 3 3.5 4 )

data: LHCb Collaboration, Eur. Phys. J. C 71 (2011) 1645

good agreement with :

M datavsy

do/dp , [mb/GeV]

-

[ p+p PR 0 U | b for b-quark production

b-quarks prod. @ LHC

— FO NLO (MNR)
---- CASCADE

- LO

10 15 20 25 30 35 40 45 50
beauty quark P, [GeV]

E. G. Ferreiro, F. Fleuret,
J. P. Lansberg and A. R.
in preparation

™M other approaches at low pr of the b quark
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P+A |

Large uncertainties for gluons :

—{ « qualitative » i.e. shape of
the nPDF

e antishadowing ?

@ EMC effect / Fermi motion ?

— | « quantitative »

e strength of the shadowing ?
e strength of the EMC effect

g jmtial st

0.5

0.25 T
0.0001 0.001

Nuclear modification of g(x)

Ratio of nuclear struct. f. per
nucleon :

g PDF € bound nucleon
Re—

g

g PDF € free nucleon

'EPS09LO enveloppe

Frannsasannsss

EPS09LO: central

EPS09LO: min. EMC
EPS09LO: max. EMC
EPS09LO: max. shad.
EPS09LO: min. shad.

I 101}0W 1124

HRp=My,

0.01
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Y in dAu @ RHIC : gluon EMC effect

Let us focus in the EMC region and pick the EPSog9 sets that
are the limiting cases in this region :

Rya = 0pa/{Neoll)Tpyp

=1 4 - data
< - m  PHENIX = 7.8% global err.
o L O STAR prelim. 2 ——y
o 1.2 'EMC gluon: M e
B rerema s EEI N NNE central (quark-likg) s
R A T T munminn 1.6 max - == ]
1 __ ................................................................................................................. : I.:I.-.I.-.I . I.-.I.-.I:.I: N,—\ EPSOQLO range """""
oo Fromme | q 1.2 1 R —e N
0.8/ ! o AL — S =
: 308t -
B - <o “, ]
0-6 __ H m L \,~I~ \!
- S09 LO N audi
0.4 R I-E-F-’--ots::ul-ark-like EMC 04
T min. EMC Q=7 GeV (a)
. max. EMC 0 - R T
0-2 L 0 Lo b O ] 01 0 ] 1 1
-2 1 0 1 2 X
y
E. G. Ferreiro, F. Fleuret,
EMC eﬁ:eCt Stronger J. P. Lansberg, N. Matagne and A. R.
fOI' g than fOI' q ? EPJ C (2013) 73:2427
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Y in dAu @ RHIC : gluon EMC effect

Let us focus in the EMC region and pick the EPSog9 sets that
are the limiting cases in this region :

HKN disfavoured
=1 4 - data
< - m  PHENIX = 7.8% global err.
O - O  STAR prelim.
m 1.2~ o .
1 :_ i
I . | S
0.8 g g
B x .
06— | 0o | ]
- +  EPS09LO 0'0
I . VN LY T T uark-like EMC .
0.4 min, EMC - A=208 Q%=09 GeV?
- - @ mmm max. EMC -0.2 T
0-2 B L 0 Lo b -5 -4 0-3 0-2 0-1
) 1 0 1 2 10 10 1 N 1 1 1
y
E. G. Ferreiro, F. Fleuret,
EM C eﬁ:eCt Stronger J. P. Lansberg, N. Matagne and A. R.
for g than for g ? ER] C(2013) 73:2427
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Y in dAu @ RHIC : shadowing

E. G. Ferreiro, F. Fleuret,

data AFTER@ILHC ? see 0.4

data
m  PHENIX = 7.8%/global err.

J: P. Lansberg, N. Matagne and A. R. Band Spanned by nDSg’ EKSQ& EPSO08
EP]J C (2013) 73:2427 1.4
. .0
Y could be a nice tool to = M-
check antishadowing (Stlll 1_:— ____________________________ o :::'H::::
under debate) 08~ :
= need much more precise ~ 06f H

O STAR prelim.
| 1 1 1 1 | 1 1 | 1 | 1 1 1 1 | 1 1 1 1 |
talk by J.P. Lansberg) 020 b . 1 )
y
absence of antishadowing ?
Data:
;;%Rgftlé?g;li}; Cl)\;jC.L Phys. A855 (2011) 440, en terlng Sha dOWlng

PHENIX Preliminary, PoS DIS2010 (2010) 077.
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The pPb run @ LHC

pPb Vsnn = 5.02 TeV

® No pp reference at the same Vs

= naively, we thought that it would be a source

of a sizeable systematic error for R;pp
(apparently; it is not the case, why ?)

=> We propose to use 1n priority :

Rypp
forward / backward BRpp (|ycm‘) — p (yc.m.)
Rppb(—Ye.m.)
0—20%
ntral / peripheral R = Rpr
central / periphera cp = R6O—90%
pPb

Andry Rakotozafindrabe (CEA Saclay) 12



Y'in pPb @ LHC

Absorption can safely be considered as negligible.
Focus on shadowing effects :

0
(o
Q

o

—t

4

—h

2

0.6

0.4

0.2

E. G. Ferreiro, F. Fleuret,

*

LHCb

CMS

< >

:@:

RLICE

>

J. P. Lansberg, N. Matagne and A. R.
EPJ C (2013) 73:2427

data

3

0ot —

Y pPb 5 TeV

EPS09 LO min. EMC !
""" EPS09 LO max..EMC

EPS09 LO min. shadowung
————— EPS09 LO max. shadovfnng
—— nDSg LO

® ALICE prelim. lncluswe Y(1S)

.....

..........................................

_________________________

----- EPS09 LO centl‘.al set ——-E

1 2

& Experiments probe the shadowing and antishadowing
regions. The interesting EMC region will be out of reach.
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Y'in pPb @ LH

Absorption can safely be considered as negligible.

Focus on shadowing effects :

old

0.2

*€c

¢

T | T T T | T T T | T T T | T T T | T & m1 '4
B data Q LL
- —a— ® ALICE prelim. inclusive Y' (1S) g 1.2
[ aTERe T box : correlated errors (part1ally + full
SH— _"":r_ﬂbar :uncorrelated errors (stat.|+ syst.)
: —::gl--—-.lih'il
Lol T
i i — 0.8
- Y pPb 5 TeV o ]
—  mesm EPS09 LO central set — 0.6
B EPS09 LO min. EMC ]
e L EPS09 LO max. EMC |
— EPS09 LO min. shadowing — 0.4
- — EPS09 LO max. shadowing 7
i I —— nDSg LO I | i

| | | | | | | | | | | | | | 0.2

-4 -2 0 2 4
Yem.

<

E. G. Ferreiro, F. Fleuret,
J. P. Lansberg, N. Matagne and A. R.
EPJ C (2013) 73:2427

LHCb

:@:

>, ‘ALICE

« >

CMS

ll
r

A ()

data ; ' .
® ALICE prelim. lncluswe Y(1S)

........................................................................

ek Raamead= T TETTETYTY

Y pPb 5 TeV —ad
EPS09 LO centl‘.al set L
EPS09 LO min. EMC !
EPS09 LO max..EMC
EPS09 LO min. shadowung
EPS09 LO max. shadovfnng
—— nDSg LO

1 2

Experiments probe the shadowing and antishadowing
regions. The interesting EMC region will be out of reach.

More precision needed at backward-y to conclude about
antishadowing.
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Y'in pPb @ LH

EPJ C (2013) 73:2427
: : — = LHeoE
Absorption can safely be considered as negligible. : @ ;
Focus on shadowing effects : PRER e :mICE:
Q 1 .4 T | T T T | T T T | T T T | T T T | T & m1 -4 | I I I I | I I I I E | I I : I I :l I I E I I I I
% data ow | data ; ' - i
oc 1.2 ® ALICE prelim. inclusive Y (15) ; 1.2 ¢ ALICE prelim. lncluswe Y(1S) ]
. box : correlated errors (part1ally + full _ . P ; ]
= ___________.____.__l_)_a_r____l_l_r_l_c__c_)rrelated errors (stat.|+ syst.) I RN N S S i
.'r-.".:'-- Eh’h!‘!:‘irﬁ'ui'ﬂ i : :_._l : |
0.8 = e = L — 0.8 B T JI-I“III:.-.-.-.-.'.'.'.l'—i- : - -
_ ost —_— - - T q.".‘"I“:':'T.._-.:..i. i pap i man - =
Y pPb 5 19" tl—. - - Y pPb 5 TeV ——t . 1
0.6 d X0 —u—] 0.6 - EPS09 LO central set i —. A —
a Y d?? ] B EPS09 LO min. EMC ! . ]
yate - om0
- min. Win 1 ' ]
P&‘e e{?o ? - 0.4 EPS09 LO max. sshaad%vhn% ' 4
. at'\_oﬂ . - - ——nDSgLO . ' ' .
e S ! | | | | | | ] . B | | | | | | | | | : | | | : | | :l | | :I | |: | | | |
0xp anSe g 02 1 2 3 4 5
v 1Y)

E. G. Ferreiro, F. Fleuret,
J. P. Lansberg, N. Matagne and A. R.

Experiments probe the shadowing and antishadowing

regions. The interesting EMC region will be out of reach.

¢

antishadowing.

More precision needed at backward-y to conclude about

Andry Rakotozafindrabe (CEA Saclay)
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E. G. Ferreiro, F. Fleuret,
J. P. Lansberg and A. R.
in preparation

b-quarks in pPb (@ LHC

1 .4 B T T T T T T T | T T T | T T T | T
B data
1.2, e LHCbJhp fromb

+ SySt.)

0.4

0.2

EPSO09 LO central set
EPS09 LO min. EMC
EPS09 LO max. EMC
EPS09 LO min. shadowing

- Open b pPb 5 TeV o 'i-—-:._.:_J_-_I

EPS09 LO max. shadowing
nDSg LO

4

-2

0

Yem.
data : LHCb non-prompt J/W, arXiv:1308.6729

¢ For the first time, measurement of h-quarks production
at LHC in pA, using non-prompt J/3 down to pr = 0.

Andry Rakotozafindrabe (CEA Saclay) 14



0.4

0.2

b-quarks in pPb @ LHC

T T T T T T T | T T T | T T T | T
- data .
e T e LHCb J/pfromb ]
| e Ry
—— ot - bar : total errors (stat.
""""" B
il —— T LI i
B J. e T i
_— , _—a:_l N.T.‘E.:.. . ——
- Open b pPb 5 TeV TR _J_- i
| e EPSO09 LO central set T
- EPS09 LO min. EMC .
- mme EPS09 LO max. EMC 7
R EPS09 LO min. shadowing ]
I EPS09 LO max. shadowing _
- =——nDSgLO .
B | | | | | | | | | | | | | | | | | | | |
-4 -2 0 2 4
Yem.

data : LHCb non-prompt J/W¥, arXiv:1308.6729

&

-+

¢

Q
Q

g
i

+ SySt.)

E. G. Ferreiro, F. Fleuret,
J. P. Lansberg and A. R.
in preparation

122_ EPSQ09 central set
' no e-loss
L _ e-loss
: e
08 — T
0'6:" EPS09 central set
0.4} with e-loss
-l | l | I | l | I | l | | 1 l 1 1 1 l 1 1
-4 2 0 2 4

y

For the first time, measurement of h-quarks production
at LHC in pA, using non-prompt J/3 down to pt = o.

The b-quark is a colored object. Arléo et /. : there should

be a coherent energy loss.

Andry Rakotozafindrabe (CEA Saclay)
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b_quarks in pr @ LHC EC Lo el

J. P. Lansberg and A. R.
in preparation
forward / backward
g m1 .4 B I I I I | I I I I | I I I I | I I I I | I I I I m
- data . L .
Qt"'fl o[ @ LHCbJAp from b I PN
T bar : total errors (stat. + syst.) ] -
A5 N ) )
e b= —_eioss
0.8 :_ - ?I.-.I.fll.-.l%anq‘q;‘h-i-il_ . _ 0 8 5 s
0 6:_ Open b pPb 5 TeV — 06- LT A———
R EPS09 LO central set e o EPSO09 central set
0.4 " EPS09LO min. shadowing & 04k no e-loss
- nbsglo o Snadenne ] : with e-loss
0-2_|||||||||||||||||||||||| ST T T T T T Y SRR R R S
1 2 3 4.0 0 1 2 3 4 :
Yom Vool

data : LHCb non-prompt J/W, arXiv:I308.6.72.9

& The effect of the energy loss nearly cancels out in the
forward / backward ratio.

Andry Rakotozafindrabe (CEA Saclay) 1§



J/Y in pPb @ LHC

E. G. Ferreiro, F. Fleuret,

J. P. Lansberg and A. R.
arXiv:1305.4569
Q I I I I | I I I I I I I I | I I I I | I I I I
o m - data .
Q W 4 *__Alice inclusive Jiy |
m s m LHCb prompt J/y
I — bar : total errors (stat. + syst.)
0.8 T =
! - ]
| JypPb5TeV T ’ J_ “eam ] ]
----- EPS09 LO central set . — — "-"'-.["'-"
0.6 EPS09 LO min. EMC —}— SERSIEY
- e EPS09 LO max. EMC o i
- EPS09 LO min. shadowing .
e EPS09 LO max. shadowing "~~~ . -
04 —— nDSg LO e N
) | | | | | | | | | | | | | | | | | | | | | | | |
1 2 3 4 5
I I
yc.m.

Forward / backward

data : ALICE inclusive J/W, arXiv:1308.6726
LHCDb prompt J/W¥, arXiv:1308.6729

Andry Rakotozafindrabe (CEA Saclay)
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E. G. Ferreiro, F. Fleuret,

J/Y in pPb @ LHC

Forward / backward

J. P. Lansberg and A. R.
arXiv:1305.4569
g m i I I I I | I I I I I I I (Ija{a I I I I | I I I I |
Q L *__ Alice inclusive Jy |
[ ———
m —— m LHCb promptJ/yp |
B B — bar : total errors (stat. + syst.)
0.8 o I —]
! —n— ]
T 1 .1 1 g
JypPb5TeV ) ol
0.6 ... EPS09 LO central set * E J. I By il
- EPS09 LO min. EMC J: .
| =imim EPS09 LO max. EMC _
i EPS09 LO min. shadowing .- _._. 1
----- EPS09 LO max. shadowing e
04 — nbSg,o0 T ]
| | | | | | | | | | | | | | | | | | | | | | | |
1 2 3 4
I I
yc.m.

data : ALICE inclusive J/W, arXiv:1308.6726
LHCDb prompt J/W¥, arXiv:1308.6729

Andry Rakotozafindrabe (CEA Saclay)
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J/Y in pPb (@ LHC

E. G. Ferreiro, F. Fleuret,

J. P. Lansberg and A. R.
arXiv:1305.4569 Forward / backward

Q I I I I | I I I I I I I I I I I I | I I I I o 1.4 —r—— —r—— ——— T —T——
om - da{a o _ _ I’ R LHICb ! ' ' J
o Y T | *__Aliceinclusive Jiy | @& (a) ——4— LHCb, Prompt J/y 1
1 P LHCb tJ/ B pPb Vs_ =5TeV 1
0 == " prompt Jip-— | 1.2~ NN p. <14 GeV/c ]
| EEETm bar : total errors (stat. + syst.) - T ]
- :T.'r:.'.'.?:-:- N 1k ]
0.8 - I —_— - [ TR ]
i - ] 0.8 ]
""""" == B! -
JypPb5Tev 4+ ; et ey - EPS09 LO .
0.6 ... EPS09 LO central set * E 1 1 SEHSIEY it 0.6[ EPS09 NLO B
- EPS09 LO min. EMC J: . - nDSg LO i
| mimm EPS09 LO max. EMC | [ —— E.loss ]
i EPS09 LO min. shadowing .- __ . 1 04— . E. loss + EPS09 NLO . 7

----- EPS09 LO max. shadowing i PN S S S S S S T S S S S S S T S S S
04~ —nDsgro o= — 0 1 2 3 4 5
| | | | | | | | | | | | | | | | | | | | | | | | Iyl

1 2 3 4 ' . :
ly | data : ALICE inclusive J/W, arXiv:1308.6726
s LHCDb prompt J/W¥, arXiv:1308.6729

E. loss : F. Arleo et al., PRD 83 (2011) 114036
Our model : fair agreement with data.

E-loss : need more observables (open heavy flavor ?) to
determine the size of the effect

Andry Rakotozafindrabe (CEA Saclay) 16




1 .4 T | — I — | — | — T
0 BN | | | i
o - data -
o} 1.2 — . *  ALICE inclusive JAp
m - [* ’15”' m LHCb promptJip -
L || ,!('**** box : correlated errors (partially + fully)l
1T z—""""bar 7 uncorrelated errors (stat. + sySt.)
C L -
0.8 h—n .
- R e
0.6 ~ J/y pPb 5 TeV T — ' ]
O enee EPS09 LO central set "~ - _ -
L EPS09 LO min. EMC T
- e EPS09 LO max. EMC =
04— EPS09 LO min. shadowing —
- - EPS09 LO max. shadowing 7]
. ——nDSgLO | | | | ]

0.2 l l l l l l l l l l l l l l

4 -2 0 2 4

J/Y in pPb (@ LHC

data : ALICE inclusive J/W, arXiv:1308.6726
LHCDb prompt J/W¥, arXiv:1308.6729

E. G. Ferreiro, F. Fleuret,
J. P. Lansberg and A. R.
arXiv:1305.4569

Fair agreement
with the data

Alice

* box : correlated errors
(partially + fully)

 bar : uncorrelated errors
(stat. + syst.)

LHCb

only an overall syst. error
was published

* bar : stat. + syst

Andry Rakotozafindrabe (CEA Saclay)
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J/Y in pPb (@ LHC

n 1 .4 i [ | [ [ [ [ [ [ | [ [ [ | [ [ [ | [ ]
o - [ data il
9-1 o H. * ALICE inclusive JAp ]
m - [* ’15”' m LHCb promptJip -
- | )!r!**** box : correlated errors (partially + fullyi

1 —TH z—""""bar 7 uncorrelated errors (stat. + sySt.)
0.8 ey ]
= T R i —

~ J/y pPb 5 TeV T ' |

0.6 LT EPS09 LO central set - - ]

B EPS09 LO min. EMC XCE — =ty ]

- mimm EPS09 LO max. F"" L .

04 EPS09 LO Neeﬁ ]

- - EPS? e i

- - gcﬁ‘o dne PY S y

nol g 6@(6 e O N T

QA L o %) P 4
1o T HOPT o 9F
aﬁd y Oﬁ ot 7 yc.m
|2t Ol

de ’ﬁ\{e{?o.oc\\)s.“]e’ 2.1v:1308.6726
X oLy, arXiv:1308.6729

E. G. Ferreiro, F. Fleuret,
J. P. Lansberg and A. R.
arXiv:1305.4569

Fair agreement
with the data

Alice

* box : correlated errors
(partially + fully)

 bar : uncorrelated errors
(stat. + syst.)

LHCb

only an overall syst. error
was published

* bar : stat. + syst

Andry Rakotozafindrabe (CEA Saclay)
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Scale uncertainty

& What enters the evaluation is R‘;(x, LWE)
¢ What value to take for ur?
¢ In DIS, ur <= O (O is measured).

E. G. Ferreiro, F. Fleuret,

¢ For quarkonia ? ur =M , me, mr? J- P. Lansberg and A. R.
arXi1v:1305.4569

n L T | T T T | T T T | T T T | T T T | T n T T T T T T T T T T T T | T T T T | T T T T
9..- e J/p pPb 5 TeV, EPS09 LO scale uncertainty | %- E 1 B 7
omecentralset | QM —
ot e oms LR :
':—A—-_‘_..:Hi:_ —¥— max. shadowing - - e -
1 T — B e ]
e o8 = e ===
L _v:':IH.:. - ~| L —— i
i aal -I-:-.---I-I---.-......., ..,—+ B A i

! Miggs S, ] 0.6~ === -

05 Bnananss o | J/y pPb 5 TeV, EPS09 LO
& central set —v—
scale uncertainty : 0.75,1,2 X mp 0.4~ —* min. shadowing ——_,
- 7| —¥ max. shadowing

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
-4 -2 0 2 4 1 2 3 4 5
yCM IyCMI

The scale uncertainty must be added on top the
EPSo9 error evaluation.
Andry Rakotozafindrabe (CEA Saclay) 18



JAp in pPb @ LHC %55 s o

arXiv:1305.4569
centrality dependence

T T T T | T T T | T T T | T T T | T T | T T T | T T T | T T T | T T T T
f . cent. 0-20 % 1F cent. 20-40 % .
Q lll-li — :-- . -
e [ .- | = 1
1_._l .............................................................. — _'_ll-- ......................................................... —
B — . aEmE B T h—d:‘—" 7]
L py-A— 1r — M
0.5" =, r Bt
I Jiy pPb5TeV "l 1

| | | 11 | 11 | | 11 | | 11 | | | | | | 11 | | 11 | 11 | | 11 | | |

T | T T T | T T T | T T T | T T T | T T | T T T | T T T | T T T | T T T | T
g - cent. 40-60 % 1r cent. 60-90 % T
o ;; 11 i
o T | g |
1_....'_I ....... H ..................................................... — Bl —
L .h:i | HP:?:T'-’!M
- W-—Jhp pPb 5 TeV e
- B e I L L EPS09 LO central set .
L 4k EPS09 LO min. EMC i
0.5 | EPS09 LO max. EMC |

- EPS09 LO min. shadowing
i 11 ------ EPS09 LO max. shadowing|
| | | | | rID|Sg I'o| | L

-4 2 0 2 4 -4 -2 0 2 4
y y

c.m. c.m.
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JApmpPb @ LHG  5giomeiis

arXiv:1305.4569

central / peripheral

L L LA L LN L | N LR BN BN B B

o %,,i.. 0-20 % / 60-90 % :f  020%/60-90%

- il :
! ———

1__. ............................................................ — _-. ....... _',.;-l:,_..“ ..................................... -

0.5- - 1 p.>6GeV -
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At RHIC energies : Summa‘ry

$ Backward-y Y data favours the presence of a gluon
EMC effect (maybe stronger than the quark one)

At LHC energies :

¢ Tor Jhp, nPDF fits reproduce the data. No need for
saturation ?

¢ Scale uncertainty : large. To be added to the
uncertainties of the nPDFs.

$ Backward-y Y and non-prompt J/4p can be used to
constrain the gluon antishadowing. More data is
needed.

€ Grain of salt : no pp cross section measured

@ 5 TeV!
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JAp n pPb @ LHC  55imn i

arXiv:1305.4569
LO vs NLO EPSog :
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o E -
o T — ’
i R |
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] I —a—
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Rpr

J/Y in pPb (@ LHC

E. G. Ferreiro, F. Fleuret,

J. P. Lansberg and A. R.
arXiv:1305.4569
Adding absorption :
I I I I | I I T | T T T | T T T | T Q T T T T T T T T T T T T T T T T T T T T

= JAy pPb 5 TeV, EPS09 LO 4 A M .
----- central set Q. Ll oo o
- -..-. central set, o,,_=1.5 mb n [ e ,

e —— central set, 0,,_=2.8 mb e
N e contral set, Jws =10Mb | i o |
__—_.—ll*l - :.' | 0.8 ——:——::.'——.; N
] T T JIITIT i 0.6 Vv PPb5TeV, EPSO09 LO "—_—_—_— ______
0.5 . - Contral set, oy, = 1.5 mb :
B v | ——central set, 0, =2.8 mb i
i ] i central set, o, =10 mb |
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-4 -2 0 2 4 1 2 3 4 5
Yeu ly,!

The forward/backward ratio is much less
sensitive to the absorption effect.
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Shadowing computation

¢ in pA: quarkonia production cross-section e.g. modified
by a shadowing correction factor :

A 2
Rg (LE' 29 Q )
¢ 4-mom conservation relates (1, 22)to quarkonia (y, pr)

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

quarkonium prod. via various mechanisms, each with:
a given phase-space in (z1, z2, Y, p7)

a given differential cross-section (weight) for each point

in this phase-space 1011
ol - models 2%
ducti© dowing>
oW
@i Fafferent T e scheme
esults in d g U ptOCeSS
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How prod. models can differ ?

e
heme 1nSIC schet
‘nsiC S i
¥ u;t\;mS cesS s :/) 5 Process
g+ g— ccorbb g+g— {J/v et
o — P more degrees of freedom in
VINN the kinematics :
@ Handy : unequivocal o several (z1,22) < (¥, pr)
correspondence simpfie A
(21, 22) © (v, pr) P 0 = s (Vsm — mreV)
¥ Quarkonia pr comes from $ Quarkonia pr is balanced
initial partons by the outgoing gluon
# cg. CEMLO $ e.g. CSM LO,COM LO

M Use reasonably good models in p+p to
compute CNM effects in p+A, A+A
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CNM effects at RHIC : J/3 in dAu
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2—1 vs 2—2 prod. models :
gabs(y) from Rep in dAu @ 200 GeV

) uch Harte?

3 O 4bs h DF OCesS {1} A. D. Frawley, INT, Seattle USA, June 2009

{ of th@ 2 I21 E. G. Ferreiro, F. Fleuret, J. P. Lansberg
and A. R., PRC 81 (2010) 064911
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CSM LO

integrated cross section

- (Xﬁect J/ql) /-_8\ 1000 ¢
o i
< 100 ¢
o :
_g\ [
=) | direct
S Fdirect_ 59110
"5\ 10 3 Jiy |
O :
T LO gg CSM
'8 1 [ PHENIX / CDF /ALICE data ———
0.2 1 5
s (Tev)

J. P. Lansberg, PoS ICHEP 2010 (2010) 206
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CSM vs LHC data
I/

) direct
- | Fdl;?ct % prompt ATLAS |y| < 0.75 — | =100 | Fj’,‘[f‘“ x prompt LHCb 2.5 <y < 4.0
= Fﬂ}{l‘?"t x prompt CMS |y| < 1.2 % _|__'_—'—_|_ NNLO* ]
e NNLO* |y < 1.0 W] O 10 L e NLO -
é NLO |y| < 1.0 2 : ;

—
T T
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P (GeV) Pt (GeV)

 do/dP x Br
o

o
—h

IFS}$Ct=I64 T/' 6%

J. P. Lansberg, J. Phys. G 38 (2011) 124110
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The pr spectra in p+p at RHIC

T B e
irect J/
> 10% —NLO QCD ~ 100 , 7 ,
L 3 - CEM - PHENIX data v ith F{0'= 56 - 10 % +—e—
g 10 -==:B-meson— J/p+X O] 10 STAR data W Fi0 e 8 4/- 10 % e
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(+p) CSM @ LO and higher orcie§ '39)

FEIC V)
CSM in good agreement with
data vs pt

(b) —e— LHCb data (2.0<y<4.5)
= direct NNLO* CSM (2.0<y<4. 5)

SRR

-
O

direct NLO CSM (2.0<y<4.5) | |

| | CSM provides a good description
ey of the direct production of both

Y@S) and Y3S) states at low pr.

T

Y

=
I

- LHCb
10° s =7Tev

B*S x do**/dp_ [nb/(GeV/c)]

i —
o 4
1

10-4 1 1 1 1 | 1 1 1 1 | 1 1 1 1
0 5 10

p. of Y(3S) (GeV/c)

J.P. Lansberg, EPJ C 61 (2009) 693.
LHCDb Collaboration, arXiv 1202.6§79.
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Coherent energy loss

[F. Arleo, S. Peigné, T. Sami, PRD 83 (2011) 114036}

tiluon = Ay AE/E AZE’l/CEl cas <pT/ /MT

radiation off the incoming parton and outgoing colored

object is coherent (small scattering angle in the rest frame
of the nucleus)

g(x)
g(x1) -1
g9(z7)
Different E loss for CSM vs COM ? -
Max. E loss for ectet. >
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Coherent energy loss

Procedure

@ Fit g, from J/v E866 data in p W collisions:
g, = 0.075 GeV?/fm

@ Predict J/9 and T suppression for all nuclei and c.m. energies

Reepe(Xe)

0zl a, = 0.075 GeV?/fm (fit) } 1 ol 9, = 0.075 GeV?/fm
E866 s = 38.7 GeV ] | EB866 Vs = 38.7 GeV
0 wwwwwwwwwwwwwwwwwwwwwww 0 L L L Il L L L Il L L L Il L L L Il L L L Il L L L
-0.2 0 0.2 0.4 0.6 0.8 1 -0.2 0 0.2 0.4 0.6 0.8 1

o Fe/Be ratio well described, supporting the L dependence of
the model

[F. Arleo, R. Kolevatoy, S. Peigné, M. Rustamova, ECT* Trento, May 2013}
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E. G. Ferreiro, F. Fleuret,

J/"(/} VS in 1/}(28) @ RHIC J. P. Lansberg and A. R.

J- Phys.(2013) Conf. Ser. 422 012018

¢ EKSo8 & EPSo8 & nDSg

= [ ® V' PHENIX Profiminary  » Jy Phys Rev.Lett. 107, 842301 (2011) v i © V' PHENIX Profiminary  » Jy Phys Rev.Lett. 107, 842301 (2011) T ® ' PHENX Prefiminary o Jiy Phips Revle 107, 142301 (2011) |
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b coll
tf ~ P JAU tf — s Y(2S) final data : arXiv:13045.5516
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http://arxiv.org/abs/1305.5516
http://arxiv.org/abs/1305.5516

Y in dAu @ RHIC : abs. effective x-section

the M. 21-4 L L J. P. Lansberg, N. Matagne and A.'R.
% L 9 m" EPJ C (2013) 73:2427

Q@ at bkwd-y, ¢ < r4u, fully formed Y.

o
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Y(1S) and Y(2S+3S) Oabs. 0.8 .
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