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o MulD dimuon trigger records hits that satisfy trigger logic
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o All dimuon hits recorded in coincidence with BBC Minimum Bias trigger

(2S) Measurements in PHENIX




N . V—
@ Los Alamos Reconstructed J/i¢ Invariant Mass PH-“ENIX

= All particles that penetrate the third layer in the MulD are recorded as muons

o Muon mass assigned to all kinematic calculations 175cm of absorbers
= Conservation of four-momentum ¢; is used to reconstruct J/+ invariant mass

o Three-momentum measured using bend in magnetic field
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Unlike-sign reconstructed muon pairs
Like-sign reconstructed muon pairs

o Estimate of combinatorial
background

Correlated background
o Open heavy flavor, Drell Yan, etc.

Fit to the combinatorial background

J/1, 1 (2S) Crystal Ball fits

= Total fit
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o For the J/1 measurements:

wu mass (GeV/c?)

5
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o Only the Muon Tracker mass resolution was used (distribution shown on previous slide)
o For the 1(2S5) measurements:

o The FVTX was used for better mass resolution

o For better statistics, at least one track associated with the FVTX was required
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o nPDF nCTEQ15 and EPPS16 predictions reweighted using LHC data [
o Agree well with data at forward rapidity
o Do not agree at backward rapidity for Au target

o Shadowing only
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o nPDF nCTEQ15 and EPPS16 predictions reweighted using LHC data

o Added a nuclear absorption estimate at backward rapidity

o Describe data reasonably well

o Shadowing + Nuclear Absorption
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o CNM effects+Transport Model 314

o EPSO09NLO with nuclear absorption at backward rapidity
o Little effect from Transport Model at forward rapidity

o CNM suppression dominant
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o At forward rapidity, J/v and ¢(2S) modification follow similar trend
o Largest contribution to Transport Model from EPS09 shadowing

o At backward rapidity, clear difference in ¢ (25) modification in most central collisions
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o PHENIX and ALICE ¢(2S5) modification quite similar at forward rapidity
o Cold nuclear matter effects appear to be dominant
o PHENIX and ALICE ¢(2S5) modification very similar at backward rapidity as well
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o At forward rapidity, J/¢ nuclear modification similar to ¢ (25) nuclear modification

o Stronger suppression observed for 1(25) at bkwd rapidity supports final state effects
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® J/¢ Analysis
= PHENIX J/% nuclear modification in small systems best described by nPDFs
with a nuclear absorption model included at backward rapidity
= At forward rapidity, J/v¢ nuclear modification is consistent with EPPS16 and
nCTEQ15 shadowing predictions

® )(25) Analysis
= At both RHIC and LHC energies, ¥(25) nuclear modification as function of
(Neoy) very similar in p+A collisions
= Strong suppression of ¥(2S5) nuclear modification at backward rapidity
supports final state effects in small systems
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Hadron Absorbers

PH-~ENIX

South (North)

Absorber Material Thickness (cm)  A;/cosf
Nose cone Copper 20(20) 1.8(1.8)
Central Magnet Steel 60(60) 3.1(3.1)
Stainless steel absorbers Stainless Steel 35(35) 2.2(2.2)
Sum of pre-MuTr - 115(115) 7.1(7.1)
Muon Magnet yoke Steel 20(30) 1.1(1.5)
MulD 1st Layer Steel 10(10) 0.6(0.6)
MulD 2nd Layer Steel 10(10) 0.6(0.6)
MulID 3rd Layer Steel 20(20) 1.2(1.2)
MulID 4th Layer Steel 20(20) 1.2(1.2)
MulD 5th Layer Steel 20(20) 1.2(1.2)
Sum of post-MuTr - 100(110) 5.9(6.3)
Total - 215(225)  13.0(13.4)
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o Suppression at low pr for most central collisions

o Competition between nuclear absorption and anti-shadowing

TN
PH -ENIX

Krista Smith




(%@ Los Alamos

p+Au Centrality Dependence

, Bwd

Rapidity T~

NATIONAL ABORATORY T T T
< p+AU |5, =200 GeV

Inclusive J/y
0%-5%

- -22<y<-1.2
I 5%-10%

p+AU YEy=200 GeV
Inclusive J/\

T T

o 22<y<-1.2

PH-~ENIX

T T T T T T
p+AU f8y=200 GeV
Inclusive J/y
10%-20%

o 22<y<-1.2

, . . , \ . ,
@ t t t t t t t t t t t t t t
2
o
P+AU |5y-200 GeV p+AU {5,,-200 GeV P+AU {5y-200 GeV
2 Inclusive Jiy o RRRAYENR Inclusive J/\r . 2@dyetiz 1 . 22aetz

20%-40%

40%-60%

Inclusive J/w
60%-84%

-
N
-
N

P, (GeVic)

w-

P, (GeV/c)

P, (GeV/c)

o Transport Model includes nuclear absorption and py broadening

o Describes data well across full py range
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o Very strong suppression in most central collisions
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p+Au Centrality Dependence, Fwd Rapidity
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o Transport effects small at forward rapidity
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o EPS09 shadowing dominates — shadowing not strong enough in central collisions
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o At forward rapidity with same projectile, quite different suppression

o At backward rapidity, expect trade off between absorption and shadowing
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