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Production Mechanism of
Forward Neutron @ Ep: 100GeV
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Well Explained by One-Pion Exchange
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Transverse Single Spin
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Zero Degree Counter (ZDC)
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Asymmetry Measurements using
Shower Max Detectors
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Transverse Single Spin
Asymmetry

Published: PRD 88, 032006 (2013)
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Observed at PHENIX in Runé
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o T+p Forward Neufron A
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o T+p Forward Neufron A
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o T+p Forward Neufron A
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a, (1260) Reggeon
Spin Parity = 1+

N+t component of
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o T+p Forward Neufron A
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Data are well reproduced by the interference between s and a, Reggeon



Atomic Mass Dependence of A

O+ Single S Asyrmerny Ay

Can it be explained by the existing ® and a, Reggeon frame work?e
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The First Time Ever
High Energy p'+A Collisions

RunlS (20] 5) 100GeV/nucleon

Porarized Proton
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A-Dependent A (inclusive)
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A-Dependent A, (inclusive)
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What is going on ?
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Electro-Magnetic
Ultra Peripheral Collision (UPC)
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Electro-Magnetic
Ultra Peripheral Collision (UPC)
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Full Description of Ay
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The LHCf experiment
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UPC Monte Carlo
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collisions at the LHC and RHIC
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Abstract We present a hadron production study in the for-  virtual photons e1 E E
ward rapidity region in ultra-peripheral proton-lead (p +Pb)  may anyway int = 3 F (]
collisions at the LHC and proton—gold (p + Au) collisions  usually referred L®) 1 O E i
at RHIC. The present paper is based on the Monte Carlo  Ref. [1,2] forar B E U PC i
simulations of the interactions of a virtual photon emitted by UPCs, so far, S e ( S O P H | A ) I
a fast moving nucleus with a proton beam. The simulation  the gluon distrib E
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collisions particle production, especially in the very forward
region. We show the rapidity distributions for charged and
neutral particles, and the momentum distributions for neutral
pions and neutrons at high rapidities. These processes lead to
substantial background contributions to the investigations of

allactivia nuclaar affacte and cnin nhyuciee Binally xwa nea

measurements al 0_1

tion at the CERL. _.._. ..o | | | [ | |

p+Pb— p+Pb+ J/Y [3]
has been paid, in UPCs, to par _1 O O 1 O

photon—proton interactions, i.e., P Se u d (0] rap | d |ty
less such particle production shuuiu ve cunIuLILG as woen

in tha invactication of lactivia nuelaar affacte Pacanca o

Predicts comparable yields between QCD and UPC processes

21



MUON ID STEEL [ i il / 45 IS 5 ‘ =
£ g BEAM-BEAM '
/ CENTRAL MAGNET | 1 COUNTER ‘
ot

Ty , TIME OF FLIGHT
‘ DETECTOR
kT SOUTH MUON ]
, MUON MAGNET 75
=0 IDENTIFIER

NORTH MUON
MAGNET

/ 4

TRACKING
CHAMBERS| 4

XPANSION 1

TIME __,m#ﬁi’b—ffaf,
E
CHAMBER L

1RING IMAGING
" | CHERENKOV
DETECTOR




Beam- Bedm Counter

MULTIPLICITYNERTEX
DETEC

PHENIX De’rec’ror

BEAM.| BEAM/

. COUNTER f /
— 5l

Dipole Bending Magnet

7 {RING IMAGING
CHERENKOV
/' “ETECTOR

N
\‘\
L

ELECTROMAGNETIC
CALORIMETER

16/07/12 ICNFP2016 23



Can we identity UPC events?

Semi-Inclusive

Dipole n+
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BBC Tagging and Vetoing

< B @® ZDC inclusive PﬁNIX
0_3; preliminary
0.25F
- p'+A — n+X
0.2 (s= 200 GeV -
- :F:eizz mrad 1 I n C I U S |Ve
01 5 ; 22% scale uncertainty not shown
0.1
0.05
- P+p  p+Al p+Au
O: )
-0.05}-¢
_0.1:‘llll‘llll‘llll‘llll‘lll

0 50 100 150 200
A (atomic mass number)

Ay~

16/07/12

had * had + had * EM + EM * had + EM * EM

TERFP20TS

25



BBC Tagging
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BBC

Vetoing
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Summary

» Diffractiveness seems to play a key role
IN A(Z)-dependent A.

 EM process tends to be diffractive due
to large impact parameter.

* interaction or/and EM*hadronic
inferference may cause large positive
Ay Inlarge A.

* Hadronic Interaction likely to keep
negative A between p+p and p+A.
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