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Rapidity Dependent Asymmmetries in p+p

n® Forward (2<n <4)
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Observed asymmetry only in forward
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Transverse Asymmetry Observables
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What Could be the Cause?

..

proton

17/07/07

- Sivers Effect
+higher twist

* transverse-momentum
dependence of partons inside the
transversely-polarized nucleon

- Collins Effect
+higher twist

» correlation between
transversely-polarized
nucleon and transversely
polarized partons inside

w+:Collins fragmentation function



Subprocess Fraction
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«  New PHENIX data show Ay~0 in
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with improved statistical precision.

 First nuclear dependence attempt show no
A-dependence and consistent with Ay~0.
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Forward Open Heavy Flavor

Data: PRD95, 112001(2017)
Theory: Y. Koike, S. Yoshida PRD84:014026
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+ A-dependence study is underway.
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Very Forward Neutron Ay in P+p

PRD84,114012(2011)
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A-Dependence of Very Forward

Neutron Ay
arXiv:1703.10941 o
< [ o o rewc | * Observed strikingly strong
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Strong + UPC Calculation

G. Mitsuka PRC95,044908(2017)

4

< | @ zbcinclusive PM—NIX
0.3; preliminary
0.25-
- p'+A = n+X
0-25 {s= 200 GeV
: :F3>265<22 mrad @
0.15 :— 22% scale uncertainty not shown
0.1~
0.05[ Calculation
| p+p p+Al p+Au
OF o
- ®
-0.05F§===mmmmmmnmn == strong ___
_0_1:111111111111111111111111
0 50 100 150 200

A (atomic mass number)

UPC HAD
UPC+HAD __ oupcAy ~ + oHADAY
177’%7)&’/07 =

oupc + OHAD

4
dGUPC(pA—)TCJrn) _ d3Ny>k dGY*P—>7T+n(W)P (b)
AWdb2dQ,  dWdb2 dQ,, had\=/s
photon flux
EM EM
flip ¢n0n—ﬂip
A ( > A A ) > A
Tt X v . Tt
P N P = n

Interference generates
large asymmetry below A

o
o)

o
IS

0.2 Acceptance average

0

Analyzing Power A,

1100
-0.2

o4 T MAID2007

-0.6
EPS-HEP 2017

1150 1200 1250 1300 1350 1 1450 1500

Invariant Mass [MeV] 13



Summary

Explored A-dependence of transverse single spin
asymmetries in wide rapidity region.

No asymmetry observed in central region neither
p'+p nor p!+Au.

Observed unexpectedly strong A-dependence in

forward J/¢ and very forward neutron
asymmetries.

Important role of UPC effect is demonstrated
at least for very forward neutron asymmetries.

To be investigated further:
— Heavy flavor D/B decay m Asymmetry inp'+A
— pr dependence for further test of UPC effect
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Study initiated investigating the non-
TMD-factorized process
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Study initiated investigating the non-
factorized process - First Results
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Example of TMD-factorized process:
DY in Pythia simulation

Positive width against scale (M)

As expected in CSS evolution
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Non-TMD-factorized process: m9%+h, y+h
Data and Pythia simulation:
Both show negative width slope against scale (p;"€)

Very different from CSS indicate impact from color flow
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Study initiated investigating the non-
factorized process: first p+A result

* First preliminary release of p+A n+h result
* Wider Gauss core for p_, in p+A collisions: multiple scattering in A?
* Stronger p;"& dependence in peripheral p+Au: Interpretation in discussion
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See the whole story: QM17 talk, Joe Osborn
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