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Background Estimation Obsolete
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In 2017 :
Signal °

* No collimator windows

* Correlation between missing mass and
detector position much weaker

* Also significant contribution from opposite
beam, possibly with residual target polarization




Target Size & Detector Acceptance

Toy model: atomic and molecular target size
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bunch length 65 = 1.0 ns
target width ¢, =0.3 cm
molecular width o, = 9.0 cm
molecular fraction r = 1%
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Kinematics & Detector Acceptance
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Asymmetries: Target & Beam

Beam and target asymmetries as function of energy signal: |Am,;s| < 60 MeV/c?

« Full run 2017 data background: |Am, ;5| > 120 MeV/c?
* Missing mass not useful for estimation of background (elastic recoil with shifted vertex)
* Non-zero background asymmetry from opposite beam

* Negligible effect on determination of beam polarization
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Effect of Background Asymmetries

Difference of target asymmetries for different missing mass cuts
* Significantly non-zero (> 5 o)
* Small (compared to a signal of = 4%)

RHICf not shown
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Bunch Profile
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* Consistent beam
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Final Beam Polarizations

Compare fill by fill ratio of asymmetries with mean target asymmetry

* No background correction 1.5 < Tp < 7.0 MeV
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Comparison with Online Results

Fairly large variations from fill to fill

e Masking of noisy channels & Carbon movement
* Wider window for time of flight (5.0 = 6.0 ns)
* Mean shift less than 1% (o = 0.3%)

1
[k:] ;— 14
0.8 ; AP _O. 6% 2
07 B
0.6 3— il }k 10
05 & ' 8
0.4 é— i
03 B
02
Ry=
o= ' ' zoe‘m ‘ ' ' L ' ' ' 203'.00 ' ' ' ‘ zog‘no ‘ ' ' ' 21c|m ' ' ' ' 211'00 ' ‘ 'anas. '
fill PinarPonine
| ﬂﬂ
J‘ !
é_ F‘ ” Hﬂlﬂﬂ
‘ | ldl o B
B0 201 20300 ooo 21100 -0.08 ] 008
fill PieaP

final ™" anline




.
Summary / Conclusion

o Offline detector alighnment / beam angle
o Masking of noisy channels
o Masking of Carbon target movements (tp < 10 rev)
o Punch through particles removed
o Check of stability of target asymmetries (and background)
o Final beam polarizations determined with
= 1.5 < T_R < 7.0 MeV
= |Am,, ;5| < 60 MeV/c?
= |At| < 6.0 ns
o No background correction - | can try a different approach for
unpolarized background
O P]et — 957% correction if we are interested in
the physics observable AN as such.
O RHZ = 0.6% Otherwise, for the beam
polarization, the current method
is sufficient.
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Asymmetries per Fill
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Displaced Vertex

o Holding field extends comfortably far longitudinally

o Detector range is +5 cm
o Jet target size is less than 1 cm

missing mass (MeV/c?)
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(*) This is for ppegm = 100 GeV/c.
The mass difference scales with pgegm!
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Collision Background

p+p at+/s = 21.6 GeV

PYTHIA 6.4.28, Perugia 0 Bous _
= QCD2 > 2 o
= Elastic o .
= Diffractive N3 "

Prompt background ST )

k=]

= pions / photons up to a few GeV
= covering whole detector (down- & upstream)

photons

= target asymmetries o5
suppressed from both i
beams '




