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Diffractive π0 AN with FMS and EEMC

Previous Work at STAR
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TSSA for π0 and Jet-like Events at Forward Rapidities at STAR
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Figure 4:AN vs. pT for EM-jets, forxF > 0 (closed circles) andxF < 0 (open circles). The three
columns correspond to the energy bins 40-60, 60-80, 80-100 GeV. The five rows indicate different
number of photons in the EM-jets from 1 (top) to 5 (bottom).

ergy. TheAN for π0-Jets in Fig. 3 is comparable to that previously reported by STAR forπ0 that
are isolated within cones of 30(∆η ≈ 0.4) or 70(∆η ≈ 0.7) mR [7]. The asymmetries for EM-jets
with more than 2 photons are much smaller over the entire energy range. The 2-photon events
that do not come fromπ0 are expected to arise fromη decays and continuum background. They
have non-zero asymmetries, but much smaller than forπ0-Jets. The systematic errors in Fig. 3 are
calculated by varying the event cuts andη acceptance.

Figure 4 shows thepEM−Jet
T dependence ofAN for xF > 0 andxF < 0. The results are shown for

three energy bins, and separated according to the number of photons in the EM-jet.AN for 1-photon
events, which include a largeπ0 contribution in this analysis, is similar toAN for 2-photon events.
Three-photon, jet-like events have a clear non-zero asymmetry, but substantially smaller than for
isolatedπ0’s. AN is quite small for EM-jets with 4 or 5 photons.AN for EM-jets with 6 or more
photons (not shown) is very similar to that for 5 photons. It is clear that theasymmetries decrease
as the complexity,i.e., the number of photons in the event (or the “jetiness”), increases. The
systematic errors shown here are calculated from the probability to misidentifythe event category,
which has been estimated using PYTHIA+GEANT simulations.

Figure 5 showsAN for EM-jets separated according to whether or not a coincident away-side
EM-jet is seen at mid-rapidity, where the away side is defined asπ/2< ∆φ < 3/2π. The results
are shown for three different event classes and three EM-jet energy bins. For the isolated-π0 case,
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- Work presented at DIS 2019 by Chris Dilks
- Used run#15 FMS + RP data

- Work presented at DIS 2014 by Mriganka
- Used run#11 FMS data
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This Analysis

p↑ + p → p + π0 + X

p↑ + p → p + EM-jet + X ⇒ Chong

Dataset:
Run 15(200 GeV pp trans)
Run 17(500 GeV pp trans).

Take advantage of
EEMC, FMS and RP.
- Proton in RP
- Pion/EM-jet in FMS
or EEMC

Extract AN
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*image from C. Dilks
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Diffractive π0AN using FMS and EEMC
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Two Possible Channels for Single Diffractive Pion Production

p↑ + p→ p + π0 + X
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C. Dilks 2

Outline

Transverse Spin Asymmetry: A
N

The Experiment at RHIC

The Measurement

- Polarized proton breaks up.
- One of the decay products is
pion.
- Challenges: Background
events

C. Dilks  9

Properties of p↑p→pπ0X at STAR

E(scattered proton) + E(pion) = 
E(initial proton) = 100 GeV

p
T
(proton) ~ 0.2 GeV/c

p
T
(pion) ~ 2 GeV/c

Evidence of recoil proton breakup

X

π0

p↑

p

p

p+p → p+π0+X

gap

gap

π0

- Unpolarized proton breaks up.
- Energy conservation resolves
background issue.

*cartoon by C. Dilks
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FMS-RP event selections and correlations
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Diffractive π0 AN with FMS and EEMC

FMS-RP Correlation: Triggers and Data

Triggers: OR of FMS-small-BS, FMS-large-BS and FMS-JP triggers
pp2pp status is actually “0/+" in the above table → Need to consider implications of RP dead time
Data-stream: FMS-stream and Calibration: UCR (By Chong)
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FMS-RP Data: Primary Event Selection

hEvtCount
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Event count for online event selection
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Event Selection for FMS-RP Data
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Acceptance cut using polar angles:
-1.5 < θx < 5.0 mrad
1.0 < θy < 5.5 mrad
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Event Selection for FMS-RP Data: Track Quality Cut

2 track points in a single branch: Global track.
Planes cut: At least 7 SSD planes hits
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Before
RP cut ⇒

After
RP cut ⇒
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FMS-RP Data: After RP Cut
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RP track P after RP quality cuts (both sides)
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Cuts Applied:
- RP Cut
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FMS-RP Data: After RP Cut
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trkPwest
Entries  2090719
Mean    96.32
RMS      11.8

trkPwest
Entries  2090719
Mean    96.32
RMS      11.8

West RP

East RP

trkPtEast
Entries  3548637
Mean   0.3079
RMS    0.1801

 [GeV/c]T RP track P
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

210

310

410

510

trkPtEast
Entries  3548637
Mean   0.3079
RMS    0.1801

trkPtWest
Entries  2090719
Mean    0.304
RMS    0.1747

trkPtWest
Entries  2090719
Mean    0.304
RMS    0.1747

West RP

East RP

 after RP quality cutsTRP track P

Cuts Applied:
- RP track quality cuts
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Event Selection for FMS-RP Data: FMS Cut

13 < Eγγ < 70 GeV and Zγγ < 0.8
Highest energy photon pairs
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Event Selection for FMS-RP Data
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Additional Cuts: BBC and TOF
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West Large
BBC ADC Sum < 110

West Small
BBC ADC Sum < 60

Veto on east RP track
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Event Selection for FMS-RP Data

htemp
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Only one RP track per event is considered (after RP quality cuts).
TOF multiplicity > 0
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FMS-RP Data: All Cuts

RP Cut

Global RP track
Polar angle cut:
-1.5 < θx < 5.0 mrad
1.0 < θy < 5.5 mrad
Planes cut: At least 7 SSD planes hits
Multiplicity cut: 1 track in an event
pt cut (Not implemented yet)

FMS Cut

13 < Eγγ < 70 GeV
Zγγ < 0.8
Highest energy photon pairs
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BBC and TOF

TOF multiplicity > 0
East BBC ADC Sum > 0
West Large BBC ADC Sum < 110
West Small BBC ADC Sum < 60
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FMS-RP Correlations After Cuts
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FMS-RP Correlations
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(top right) EEast
p+π0 for East RP with similar cut on East BBC.
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FMS-RP Data: Event Counts By Cut

hEvtCount_all
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∼65% of full Run 15
FMS data processed.
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EEMC-RP event selections and correlations
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EEMC-RP Correlation: Triggers and Data

Triggers: EHT0
Data-stream: Physics-stream
Calibration: LBNL (By Maria)
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EEMC-RP Data: Primary Event Selection
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π0 Reconstruction in EEMC (IU vs TSIU)
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 Invariant Mass Using TSIU Algorithm0π

Decided to use TSIU algorithm for π0 reconstruction in EEMC.
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EEMC-RP Data: Event Selection

RP Cut

Polar angle cut:
-1.5 < θx < 5.0 mrad
1.0 < θy < 5.5 mrad
Planes cut: At least 7 SSD planes hits
Global RP track
Multiplicity cut: 1 track in an event
pt cut (Not implemented yet)

EEMC Cut

5 < Eγγ < 70 GeV
Zγγ < 0.8
Highest energy photon pairs
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BBC and TOF

TOF multiplicity > 0
West Large BBC ADC Sum < 110
West Small BBC ADC Sum < 60
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EEMC-RP Data After Cuts
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EEMC-RP Data After Cuts
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EEMC-RP Data After Cuts
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EEMC-RP Correlations After Cuts
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Cuts Applied:
- RP Cut
- EEMC Cut
- TOF and BBC Cuts
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EEMC-RP Correlations After Extreme Cuts
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EEMC-RP Data: Event Counts By Cut
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Diffractive π0 AN with FMS and EEMC

Summary

Processed Run 15 FMS + RP and EEMC + RP data.
Applied event selection.
Looked at basic FMS-RP and EEMC-RP correlations.
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