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Physics motivation

Jhy is one of the most important
probes for quark gluon plasma
study.

— Jhy will dissociate in QGP by Debye

color screening.

— Heavy quarks are created in initial
hard collisions.

« Mainly gluon fusion at RHIC energy

Competing effects
— Cold nuclear matter effects
* Nuclear breakup, shadowing, CGC

— Feed-downs from ., v’ and bottom
e Sequential dissociation
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Color Screening

Jiap

— Regeneration from uncorrelated £
charm quarks 2 AR (],3)
Need to experimentally S B L
disentangle these effects. e 209 H.Satz, ). Phys.
nergy Density G 32, R25 (2006)
State  J/Y(1S) x.(1P) ¢'(25) T(AS) xs(1P) T(25) xp(2P) T(35)
T,)T.  2.10 1.16 112 >40 176 160 1.19  1.17
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» Vertex, centrality
— Timing, charged particle multiplicity
« BBC

— Spectator neutron
« ZDC



B2 \What PHENIX has done on quarkonia
 Final results from QMO6

— Jhy in Cu+Cu collisions
e This talk
o arXiv:0801.0220 [nucl-eX]
— Updated J/y in d+Au collisions
* M. Wysocki's talk (VI-2, Tuesday, finished)
e arxXiv:0711.3917 [nucl-ex], to be published in Phys. Rev. C

e Preliminary results
— % In p+p collisions
* This talk
— vy’ in p+p collisions
« M. Donadelli’s poster (P127)
— b quark in p+p collisions
* Y. Morino’s talk (XIV-5, Friday, finished)
— Jly elliptic flow in Au+Au collisions

e C. Silvestre’s talk (XVIlI-4, this session)
« C.L. Silva’s poster (P85)

« Ongoing analyses
— v’ and Y in d+Au and Cu+Cu collisions
e H. Liu’s poster (P98)



Feed-downs into J/y are important to
understand the J/\y suppression

e The fractions of J/y sources from e.g. R. Vogt, Nucl.
Phys. A700, 539 (2002) are

— Direct production : ~58%
— Decays from %, %c1r Yoo - ~30%
— Decays from y’ : ~12%
— Decays from b quarks : neglected
« PHENIX currently does not have vertex detectors

* Inclusive J/wy measurement in p+p collisions by
PHENIX in Run-5 in 2005

— BR(J/y=21"")o(I/y)=178 £ 3(stat) £ 53(syst) £ 18(norm) nb
— Phys. Rev. Lett. 98, 232002 (2007), arXiv:hep-ex/0611020

« PHENIX separately measured these feed-down
contributions in p+p collisions at midrapidity (]y|<0.35).
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Y. Morino’s talk (XIV-5, Friday, finished)
b-quark cross section obtained by electron-
hadron correlation (p+p 200GeV, Run-5&6)

p+p \s=200 GeV e-K(NO PID) reconstruction
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Feed-down fraction of J/y from b and b-bar quarks is 0.036 092> ...



Summary of feed-down measurements

* |In p+p collisions at vs=200GeV, J/\|/ IS
produced via :
— Y2 Jd/y+y decays : <42% (90% C.L.)f v
— D Jhy+X decays : 8.6 + 2.5% -
— b quark>Jhy+X decays : 3.6 25, % -
— Direct J/y production : the rest :

~ PHENIX
—  p+p 200GeV

e Our knowledge of J/w production
became much better.

— R.Vogt’s fractions are almost consistent
with these measured fractions.



Motivation to measure J/y In

Cu+Cu collisions at 200 GeV

 More precise measurement in small N
than in Au+Au collisions

— Systematic measurement across entire N
range

— Cold nuclear matter effects might be dominant

— Where Is the starting point of J/y
suppression?

« Higher luminosity gives higher statistics

part

part



 Forward rapidity (1.2<|y|<2.2)

Statistics of J/y In
Cu+Cu 200 GeV

running

Run-5 Cu+Cu 200GeV
— January 18, 2005-Marc

Midrapidity (|y|<0.35)
— 2.1 nb (6.1B events)
— 2000 Jhy

— 1.3 nb1 (3.8B events)
— 9000 J/y

, 2005
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Invariant cross sections of J/y

arXiv:0801.0220 [nucl-ex]

& 105 I I I I I I I I I I I I I I .
E h., |y|{0.35 E.Dni: lyle[1.2,2.2] ]
o 10‘5:;5#3*’ il - -
O " .. * . T E
._.l_ - Ii?hﬁfb ciifa : e " 1 - :
g1’ T P -1 3
:.‘ E Ii:'h ﬁ I:I*:I Ef:l OI:ICI:I [*] I:'.:I :
2, sl # o = i

= - I 2 .
E B cijt @ .

L10°F < | 4 -
o - o1 .
rI?i [ @ Cu+Cu [0,20] #® Cu+Cu [0,20] i
- 1l]'"'§‘. Cu+Cu [20,40] ”ilfﬂ B Cu+Cu [20,40] ' BE
- ¥ Cu+Cu [40,60] ¥ Cu+Cu [40,60] i
11L&t Cu+Cu [60,94] r(iiu i Cu+Cu [60,94]
10 E Cu+Cu (syst .. =%8%) 0o Cu+Cu {Systgluhal =13 %)
O |P+P I?'Imt o IIII N © |p+p IﬁySI“'“T' - 1|u » |
12
0423 4586 7 8 9 1 2 3 4 5 6
P [GeV/c] P [GeV/c]

J/y was measured from p=0GeV/c to beyond p; =5GeV/c.



Raa VS Pr
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<p;*> VS Noart

 Recombination of charm
guarks could cancel the
Cronin and leakage
effects.

e Need more statistics to
draw a conclusion.

 L.Yan, P. Zhuang and N.
Xu, Phys. Reuv. Lett. 97,
232301 (2006)

 X.Zhao and R. Rapp,
arXiv:0812.2407 [hep-ph]
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RAA VS rapldlty

arX|v 0801 0220 [nucI ex]
ETT

2 : :: :
<85 0-20% £ 20-40% E
(14 } g E g Jlyoe'e, syst = =+12% F 3
1:2 i_ - Jhp‘—} “'*“" sy'"';“:gl.:nl:nal=i 12% _i_ _i
L S g T j =
0.8 =+ 3
3 X At 0¥ 3
065 1160 . n0oy 3 9070 uto" =
0.2F + E
2 ErrHHH -+ | | HHH5 - - | | H+-5
21.8540-60% + 60-94% E
or1.6F E3 E
1.4F ES E
1.2 + 0 E
o —————————————— et g =
08 40 : 50, = i ol |
o6r W A I
0.4 = E
0.25_ | | | 1 | 1 | ] | _E_ | | | J | | | | ] _E

Gs 2 45 1 05 0 05 1 15 2 25 2 45 -1 05 0 05 1 15 2 25
Rapidity, y Rapidity, vy

No strong rapidity dependence.

The RMS width of the rapidity distribution is identical within ~2-3%
uncertainties in p+p and in all centrality classes for Cu+Cu collisions.
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Rapidity dependent “effective” nuclear
breakup cross sections from d+Au

_EKS shadowing model NDSG shadowing model  exs: eur. phys. 3. c 9. 61 (1999)

£1.2- : 1.2 : NDSG: Phys. Rev. D 69, 074028 (2004)
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Rapidity independent
breakup cross sections

arXiv:0711.3917 [nucl-ex] 0.4
0.2

llllll,""r@‘
==
L‘zn
SR
1.
%"

=+
lv|<0.35, syst =+ 12%

EKS shadowing+o,

% NDSG shadowing+ts, .
00 20 40 60 BO 100 120

= 4+ 1.7
reakup 2'3—1.-|rrIb

=22t 5mb

part
1.2r I | ]
2 5 ly|<0.35 ;
T -
Rapidity dependent 03;_
“effective” '_H

breakup cross sections

arXiv:0801.0220 [nucl-ex] 0.4
0.2

CNM effects at forward
rapidity are lager than
at midrapidity

0.6

=1
|v|<0.35, systuhbnl + 12%

EKS shadowing+s,

% NDSG shadowing#+s,,,,,,=1-0% | mb

00 20 40 60 BO 10?“120

- 18
reskup=2-4% 1 gMb

part

0.8 [N ﬁ% o
0.6
04
0.2

0.8
0.6
0.4
0.2

|y|e[1 2 2. 2]

v ’”lfl.rl
ey W
ety %ﬂ@ e

P lyle[1.2,2.2], syst o= 8%

EKS shadowingi-ahm“p:z_gi:: mb

% NDSG shadowing+c,,,,,,=2.2+, smb

00 20 40 60 80 101'3\'120

\
H.Egs
MR

part

|y|e[1 2 2. 2]

by, |
. I ""Ia-r
%"41@{%
W
_’, e ""”-,"
AN q‘% %

o lyle[1.2,2.2], systghbafi 8%

EKS shadowing+s,

{Z/ZZZ. NDSG shadowing¥o,,,,,=3-3+}fmb
| I | ' :
q] 20 40 60 80 10%120

= A
eakup=4-2%13mb

part



Comparison with Au+Au results

Phys. Rev. Lett. 98, 232301 (2007), arXiv:nucl-ex/0611020

With rapidity dependent “effective” breakup cross sections
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Jhy suppression below CNM effects seems to start at N,,,~200/100 at mid/forward rapidity.
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J/y at forward rapidity in Au+Au

200GeV with Run-7 data
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J/y In d+Au 200GeV with Run-8
data (2.7nb1(Run-3)=>81nb)
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30 times larger statistics will reduce uncertainties of CNM effects.



Conclusion

~eed-down fractions of J/y in p+p collisions
nave been measured.

Precise Cu+Cu data has been obtained.

Cu+Cu and Au+Au data has been compared to

cold nuclear matter effects extrapolated from

updated d+Au data.

— CNM predictions agree with data in the small N,
region.

— Jly suppression seems to start at N,.,~200 at
midrapidity and ~100 at forward raplalty.

Although CNM uncertainties are still large, they

will be reduced by Run-8 d+Au data.
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Updated J/y In Run-3 d+Au
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