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p0 Asymmetry Preliminary Results

AN of very forward π0

• Large asymmetry (up to 0.1) even at low pT (pT < 0.6 GeV/c)
• Production mechanism? 

• Becoming larger (more than 0.1) at high pT (0.6 GeV/c < pT)
• Contribution from hard scattering? 
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Background asymmetry (measured, 
zero consistent) subtracted 

Data analysis has been performed 
by Minho Kim (Korea Univ.) who will 
present the results in the Spin 2018 
symposium 2 weeks later 

Bar: statistical error 
Box: systematic uncertainties 
including beam center correction, 
acceptance correction, polarization, 
and background asymmetry 
subtraction 

Large Asymmetry was observed pT<1GeV

0  .  ��

uncertainties the asymmetries in the backward direction
xF < 0 are found to be consistent with zero, whereas in the
forward direction AN rises almost linearly with xF . The
asymmetries are of similar size compared to earlier results
at different center-of-mass energies as shown in Fig. 5.
Figure 9 presents AN , as a function of transverse

momentum pT for values of jxFj > 0.4 where AN is largest
in forward kinematics (compare Fig. 8). The asymmetry
rises smoothly and then seems to saturate above
pT > 3 GeV=c. A significant decrease of the asymmetry
as expected from higher twist calculations is not observed
[23]. Again, negative xF asymmetries are found to be
consistent with zero within statistical uncertainties.
Figure 10 shows AN as a function of pT for different

ranges of xF . These ranges are chosen to match that of an
earlier measurement of π0 asymmetries from the STAR
experiment [11]. The two measurements in general display
a good agreement. At large xF and high pT there is perhaps
a hint that the inclusive cluster asymmetries are smaller, but
with present statistics the difference is not yet significant.
We note that the STARmeasurement is for identified π0 and
the PHENIX measurement is for clusters with a mixed
composition. As mentioned previously, these clusters are
dominantly from π0’s, but also include contributions from

the decays of η and other neutral mesons, as well as a
contribution from direct photons which is increasing with
xF and pT .

D. Aπ0;η
N at

ffiffi
s

p
¼ 200 GeV and small xF

The data selection and asymmetry analysis in the
midrapidity spectrometer closely follows the procedure
of previous analyses [17]. The data set includes 6.9 ×
108 events triggered by the high pT photon trigger. Photon
clusters are selected using photonic shower shape cuts in
the electromagnetic calorimeter, the time of flight between
the collision point and the calorimeter, a minimum depos-
ited energy of 200 MeV, and a charged particle veto from
tracking in front of the calorimeter. Cluster pairs are then
chosen with an energy asymmetry [Eq. (4)] of less than 0.8
(0.7) for π0 (η) identification, and by requiring that the
photon with the higher energy fired the trigger.
The yields are taken as the number of cluster pairs in a

"25 MeV=c2 window around the mean of the π0 peak in
the invariant mass distribution ("70 MeV=c2 around the
mean of the η mass). The width of the π0 peak decreases
from 12 to 9 MeV=c2 as pT increases from 1 to 12 GeV=c
(35 to 25 MeV=c2 for the η). The background fractions in
the signal windows depend on pT and range from 29% to

0
0.02
0.04
0.06
0.08

0.1
0.12
0.14  < 0.3

F
(a)   0.25 < x

=200 GeVs

 Cluster + X→p+p

 + X (STAR)0π→p+p

 < 0.35
F

(b)   0.3 < x

0
0.02
0.04
0.06
0.08

0.1
0.12
0.14  < 0.4

F
(c)   0.35 < x  < 0.47

F
(d)   0.4 < x

0
0.02
0.04
0.06
0.08

0.1
0.12
0.14  < 0.56

F
(e)   0.47 < x

0 1 2 3 4 5 0 1 2 3 4 5

 < 0.85
F

(f)   0.56 < x

N
A

(GeV/c)
T

p

FIG. 10 (color online). Comparison of AN of electromagnetic clusters and π0 mesons [11] at
ffiffiffi
s

p
¼ 200 GeV as a function of pT in

different ranges of xF . Appendix Table VIII gives the data in plain text. An additional uncertainty from the beam polarization (see
Table I) is not included.

A. ADARE et al. PHYSICAL REVIEW D 90, 012006 (2014)
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