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~f-..=';:"-,'--'~r-.- Forward J/y production in Au+Au and

Cu+Au collisions at PHENIX
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Initial Geometry and Core/Corona Physics motivation Proposed measurements
CuAu collisions
- u!mque initial conditions .compared to Au+Au ((.e.g real g | | | Measure J/y production independently on
— different corona on Au-side compared to Cu-side Assume that the J/{ is formed in a region (corona), Mid-central  Summed over « Cu-side and Au-side (left/right asymmetry)
— Cu can be completely within the Au-nucleus in very central collisions free from the hot, dense plasma (Matsui/Satz, 1986 ) coII|S|ons many Glauber events . Cu-going side and Au-going side along z of the
_ _ _ N _ collision (backward/forward rapidity asymmetry)
Nuclear overlap yields wide variety of densities versus centrality (for all
species and collisions) The large corona asymmetry in Cu+Au may This measurement may give a direct handle on the
result in asymmetry in the J/\p production relative J/\y production in the two parts of the corona, in
Estimate corona size using a \ Low density edge, | | the same event. By varying the centrality we could
Glauber model — divide ) Corona Also expect that asymmetric corona will attempt to measure the corona size
according to the number of Ly (single (pp-like) result in an asymmetric v, (or v,)
collisions per nucleon > Interactions) amplitude v, (v ) — Anticipated asymmetric v, (v,?) needed not only
- . . . for tagging of the Au-side, but interesting to measure in
In Aut+Au and Cu+Au collisions: i density cont The existence of such a signal will allow a tag of itself
igh density center, o cida o
A significant corona in central Core the Cu-side and Au-side in the collision Corona ol
collisions exists (multiple collisions y
per nucleon)
The original approach was aimed to Multiplicity from pp and ee collisions Cu-side | Au-side determination method Tagged as Cu- - Tagged as Au- 140<N <180
explain the ~25%_enhanc<—_:'m_e_nt In the pp “collision energy” corrected side = side 4+ - . p
tota_l pharged particle muItlpI|C|ty+|r1 AA for measured leading hadron B 1. Find reaction-plane W ., * -l L - E s 10N, <1_§u < 600;— i
collisions compared to pp and e'e o SPEAR-MARK | | o L2 — 6 “ 3 500
COIIISlonS 1 I o EE;IR;] PLUTO ]{E‘E-] ,f/ | 2. Orlent It along AU Slde >§ :j 12 8 400; X3
) L Tas EXPERIMENT b ] 3. Tag the particle 341t around the x-axis as from Reaction oF I &
o 1 . . . H 2 -
“Leading Hadrons” observed in pp N v{@iﬁjf the Au-side, opposite tagged as Cu-side Plane & 200
collisions .- o 1 _ . . :BMId cen raI . 100
collision does not contribute to particle S o e two nuclei at forward rapidity (where v_ is large) x [fm] x [fm]
production L st
— considering this unites pp and [ ]
e'e” collision data : . 200<|\| <220
~ Assume that, in AB collisions, this ¢ & "E e il e o , part 80<N <100
“ . 9 - sl o- SNSRI LA LL vn A & r .
leading hadron” is fully reabsorbed after Glauber simulation of Cu+Au corona and number £ g,z 1 E 120 ﬁi :23 E
. - . - . . — B = i N g ]
a series a subsequent collisions — leading Lettere Al Nuovo Cimento (1971 — 1985) of particles in Au versus Cu tagged side ~ 4 * 3 100 ® < 700f ;
to a higher multiplicities Volume 41, Number 9, 293-297 Cu/A : h ith i o s O 805— O 600f <2
: DO 10.1007/BE02739582 — Cu/Au-corona size changes with centrality of \ ) 2 O 5000 :
. . -2F 3 a ;o 400; ]
One can connect this to the Glauber Model, by asserting . Will this difference be apparent in the data? p . 40 ¢ o
« “surface” corona is a low-density singly-interacting region (allows leading hadrons) -8*Central , 200 ] A\ id-peri heral © ool
« “central” core is dominated by multiply-interacting nucleons (no leading hadrons) e E e 430246 810" Qo8 43 04610 Agi _4p2 OE FEeig oS
X [fm] X [fm] X [fm] X [fm]
Au-side tagging feasibility studies
To test whether it is feasible to make this measurement, 1505_ ; 1505_ ; 1505_ ; £ T
HIJING was modified to produce particles which mimics flow. Modified HIJING ¢ : ] ; ] i g = § —Vfggg:;;:g o
The procedure: distribution to mimic v * ' v, =4% ’ 100 v, =4% - 1007 v, =4% - 5 T :Eﬂgfﬁ% ]
1. Simulate HIJING Cu+Au events wof v =0% ] wof v =1% ] sof v =2% ] & e
2. Rearrange final particle ¢ distributions to mimic v_ and v, : 1 : ! E i
.. . a ol— _| oy ey ] ol— _| oy ey ] ob— _| o > .
- No model distinction between v_and v, 2 0 : 2 0 . : 0 : : Excess over random benefit
3. Change the input v, to produce different levels of v ? ¥ ¥ g ° >x2 desired for effective tagging
4. Use measured v_ values for Cu+Cu system g T g T g T = :
. E _ 2 i 2 i 2 [ A Lowest centrality for
- 3-5% was measured (centrality dependent) _ _ _ measurement depends
_ N Result of tagging _ [ _ [ _ | | | | on strength of v °
Evaluate the tagging efficiency: : - : - : - O ™50 100 130 200
1. Tag the Au side using v ° 0-3F i 0or i 03r i
2. Wrong tag/random benefit due to fluctuations _ _ [ _ _ Random Number of Participants
— Dilutes the measurement (but exactly measurable) Wrong Right 1 Wrong Right 1 - - 5 :
: . - o9l JIVITR, o T IV bl enefit
3. Find the tagging efficiency -1 0 ! -1 0 ! -1 0 !
Tag-Side Tag-Side Tag-Side
l-r. {0 . l. .l | l:l
. | :llll ll Il ll llllll.
Tagging the Au side: v *vs v, Speculation before data arrived Reality J/Y measurement and outlook
T 10 | T 10—
o vz 8 O R S =) BRI
DO we need bOth Vl and V2 S A . T 4 e oma e s s mssmanmfam 195:_ Centrality:30~40% 5 Culd)-going 1. 2<y<2.2 _ 5_— - 5_—
— - p,2~3 GeV/c 50 B - _ i i
o = = i [
What is the origin of v_? N n M < I Reactiong of
L ~  PHENX ; o 5 Plane | '
Bounce off? o BBC RRegion T ®F M * = ] I l I I ] [ [
Same as VZa? (pOSSIny nOt) \' ) mf_ :::;df 1,889+05i2:,i;:: E“HU-S_ __ .5_ . .5: ) ]
! - vi 0.003122 + 0.000327 3;-* - . ) Singly: mterag:tlng from Cu ) Singly-interacting from Aul
_ . 175(— v2 0.004562 £ 0.000326 | Phenjx @] " —— ¢ CuAu - 1§| -5 0 5 10 1§|0 -5 0 5 10
Possible that v may cancel v_ on - 2 ool | preliminary) 3 ' PH-ENIX * dAu . x [fm] x [fm]
one side and enhance it on the T e s T s  [preliminary
other - Vv tv2a e R 50 100 150 200 o o
y S _ Number of Participants Within the corona have p(n)+A collisions
Significant v_ signal observed « Au-side : p(n)+Cu
What if Vza =0? / . PHENIX n In Cu+Au at midrapidity in PHENIX First J/Y measurement from Cu+Au coII_isions « Cu-side : p(n)+Au
Tag on v_in BBC region or BBC Region (see S. Huang poster) shows a significant forward/backward difference _ _
_ 1 We are currently working toward measuring the
with ZDC SMD We want to investigate the origin of this with the forward/backward J/ ratios using Au-side/Cu-side
detailed tagging tagging scheme
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