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e Updates on large background false asymmetries check
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Asymmetry Results — Check large false asymmetries in background

Deviation from zero in the constant fit

BKG False n® p, Jet p;
Asymmetry
A® 2.99 3.03 2.95 3.13 3.01

AY 4.81 4.73 4.70 4.69 4.76
AL 0.54 0.51 0.67 0.35 0.51
ALY 4.99 5.00 4.90 5.02 4.97

Combined triggers (JPO + JP1 + JP2), Anti-Kt R=0.6, 359 runs

* Large false asymmetries of background were found in A8, AY, and A |"5.
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Asymmetry Results — Check large false asymmetries in background

 Then we try to check the large background false asymmetry dependence on the anti-kt
cone size (R=0.6 2 R=0.5)

Issues: (1) the m° pico trees (pp200 DBs were used for EEMC) reconstructed for the ni%-jet
analysis were gone from /star/data05 disk in couple of months ago.

(2) Couple of weeks were spent after the Collaboration meeting to transferred
MuDst trees of 100 runs (Run 12 pp500) from HPSS to RCF for i° pico tree reproduction. This
is about one fourth statistics of the pi0-jet analysis (this reproduction uses the latest updated
pp510 EEMC DBs).

The reproduced n° pico trees can be found (run 13077067 ~ 13085047):

RCF: /star/u/ypwang/disk01/pi0OTrees3/output

e 100 test runs (13077067 ~ 13085047) were used to check the large background false
asymmetry for following three cases:
(1) Anti-Kt R=0.6 using old EEMC DB
(2) Anti-Kt R=0.6 using new EEMC DB
(3) Anti-Kt R=0.5 using new EEMC DB
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Asymmetry Results - Longitudinal double spin asymmetries , signal A,

* Signal A, %€ dependence on Anti-Kt cone size (R=0.6 and 0.5) and EEMC DB (pp200 and
runl2 pp510).
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Asymmetry Results — Longitudinal double spin asymmetries, background AL

» Background A **¢ dependence on Anti-Kt cone size (R=0.6 and 0.5) and EEMC DB (pp200
and runl2 pp510).
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Asymmetry Results — Blue beam single spin asymmetries, A ®

 Signal A® dependence on Anti-Kt cone size (R=0.6 and 0.5) and EEMC DB (pp200 and
runl2 pp510).

signal A.®
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Asymmetry Results — Blue beam single spin asymmetries, A ®

* Background A ® dependence on Anti-Kt cone size (R=0.6 and 0.5) and EEMC DB (pp200 and
runl2 pp510).
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Asymmetry Results — Yellow beam single spin asymmetries, A "

* Signal A" dependence on Anti-Kt cone size (R=0.6 and 0.5) and EEMC DB (pp200 and
runl2 pp510).

signal AY
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Asymmetry Results — Yellow beam single spin asymmetries, A "

* Background A,Y dependence on Anti-Kt cone size (R=0.6 and 0.5) and EEMC DB (pp200 and
runl2 pp510).

background ___
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Asymmetry Results — Like-sign single spin asymmetries, A "

 Signal A|'® dependence on Anti-Kt cone size (R=0.6 and 0.5) and EEMC DB (pp200 and
runl2 pp510).
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Asymmetry Results — Like-sign single spin asymmetries, A "

* Background A, "®> dependence on Anti-Kt cone size (R=0.6 and 0.5) and EEMC DB (pp200
and runl2 pp510).
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Asymmetry Results — Unlike-sign single spin asymmetries, A, YS

* Signal A,"® dependence on Anti-Kt cone size (R=0.6 and 0.5) and EEMC DB (pp200 and
runl2 pp510).

Xy
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Asymmetry Results — Unlike-sign single spin asymmetries, A, YS

* Background A,,Y> dependence on Anti-Kt cone size (R=0.6 and 0.5) and EEMC DB (pp200
and runl2 pp510).
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uUs
ALL

0
n° p;

jet p;

X4

Xy

Inv. mass

2016-09-16

value
0.01291 +
0.01418

0.01247 +
0.01425

0.0106 *
0.01431

0.01156
0.01421

0.01163 +
0.01425

Deviation
from zero

0.91

0.88

0.74

0.81

0.82

value
-0.005464+
0.01405

-0.00509 +
0.01404

-0.007112+
0.01415

-0.005844+
0.01397

-0.006026+
0.01406

Updates on Run 12 nt-jet 4,

Deviation
from zero
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Asymmetry Results — Check large false asymmetries in background

e 100 test runs (13077067 ~ 13085047) were used to check the large background false
asymmetry for following three cases:
(1) Anti-Kt R=0.6 using old EEMC DB
(2) Anti-Kt R=0.6 using new EEMC DB
(3) Anti-Kt R=0.5 using new EEMC DB

The false asymmetry offset from zero looks reasonable in above three cases, and did
not find strong dependence on Anti-Kt cone size and EEMC DB.

* The investigation hints the large background asymmetry could be caused by certain
runs ......

2016-09-16 Updates on Run 12 n'jet 4, 15



Asymmetry Results — Check large false asymmetries in background
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Asymmetry Results — Longitudinal double asymmetries , A,
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Asymmetry Results — Longitudinal double asymmetries , A,

 Signal and background piO-jet A, comparison before and after the 62 runs removal
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Asymmetry Results — Longitudinal double asymmetries , A,

 Signal and background piO-jet A, comparison before and after the 62 runs removal
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Asymmetry Results — Longitudinal double asymmetries , A,

 Signal and background piO-jet A, comparison before and after the 62 runs removal
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Asymmetry Results — Check large false asymmetries in background

Deviation from zero in the constant fit

Sig. False n® p, Jet p;
Asymmetry
A® 1.92 1.57 1.55 1.64 1.63

AY 0.47 0.44 0.65 0.50 0.45
A 1.13 0.90 0.90 0.90 0.92
AYS 1.48 1.20 1.34 1.30 1.25

Combined triggers (JPO + JP1 + JP2), Anti-Kt R=0.6, 297 runs

e Signal false asymmetries were consistent to zero within 2*sigma.
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Asymmetry Results — Check large false asymmetries in background

Deviation from zero in the constant fit

Bkg. False n® p, Jet p;
Asymmetry
A® 1.53 1.58 1.48 1.68 1.55

AY 2.18 2.11 2.12 2.04 2.12
AL 0.02 0.05 0.16 0.19 0.03
ALY 2.27 2.24 2.21 2.27 2.22

Combined triggers (JPO + JP1 + JP2), Anti-Kt R=0.6, 297 runs

e Background false asymmetries were consistent to zero within 2.3*sigma.
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Asymmetry Results — A | systematics estimations

Systematics sources:

* Propagated uncertainty from relative luminosity, 6R,

* Propagated uncertainty from single spin asymmetries (SSA) offset (6A,", 6AB, 6A,/",
6A%°)

* Propagated uncertainty from fit function shape

———————————————————————————————————————————————————————————————————————————————————
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Asymmetry Results — systematics propagated from R,

* Systematics due to relative luminosity uncertainty, &R,

* The uncertainty of double spin asymmetry can be estimated as below way [1]

___________________________________

Here we take the deduced systematic uncertainty of 86R/2R = + 0.0004 [1], and
assume P,=P,=0.55. Then A = +0.0013.

For a conservative estimate, we use £0.0015 in this result.

[1] James Hayes-Wehle, Joe Seele, Hal Spinka, Bernd Surrow, PSNO570: Relative Luminosity Analysis for
run9 pp 200 GeV Running, Nov. 25, 2012. http://drupal.star.bnl.gov/STAR/starnotes/private/psn0570
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Asymmetry Results — systematics propagated from SSA

* Systematics due to single spin asymmetries offset (8A,Y, or 6A.B, or 6A,,"5, or 6A %)

Following the same way as Suvarna’s Dijet analysis to estimate systematics due to SSA offset
from zero: https://drupal.star.bnl.gov/STAR/system/files/SSA Systematics 0.pdf

Suvarna’s talk at SPIN PWG meeting on Jan. 18, 2016

+ False Asymmetries : https://drupal.star.bnl.gov/STAR/system/files/Spin Nov2 0.pdf

+ Trying to find a way to quantify the offset of Single Spin Asymmetries from zero as a
systematic errof into Apy

+ Systematic error due to R is 0.0004

+ Assume any systematic offset from zero in the SSA arises from contributions to the
dijet yields 1 one and only one spin state

+ Since the asymmetries 11 Arg, Ag and Ay are all negative, it is natural to assign the
effect to the spin state with spin bit 10 (N, or N*¥)

+ Encapsulate the modification of N, by a multiplicative factor f and then use this in the
definition of A;q, to extract f

+ We make the assumption that the relative luminosities are "correct”, since there is
already an error associated with them, and so the multiplicative fis not included in the

yields used to extract the relative luminosities

In this study, the uncertainties from SSA were calculated from A, '*.
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Asymmetry Results — systematics propagated from SSA
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Asymmetry Results — systematics propagated from fit function shape
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* Asymmetries distribution calculated by ng;, and n,,, from fitting

[12, 16] )
with slightly deviated function shape. 0.000784
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Asymmetry Results — systematics propagated from fit function shape
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* Asymmetries distribution calculated by ng;, and n,,, from fitting
with slightly deviated function shape.
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Asymmetry Results — systematics propagated from fit function shape
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* Asymmetries distribution calculated by ng;, and n,,, from fitting
with slightly deviated function shape.
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Asymmetry Results — systematics propagated from fit function shape
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* Asymmetries distribution calculated by ng;, and n,,, from fitting
with slightly deviated function shape.
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Asymmetry Results — systematics propagated from fit function shape
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Asymmetry Results — Longitudinal double asymmetries , A,

Figures requesting for release:
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. Summary

 The methods of systematics estimation were proposed;

e Large false asymmetries of background were investigated in more details. Based
on 100 test runs, and we found:
» The A, did not show strong dependences on Anti-Kt cone size and EEMC DB;
» The large false asymmetry of background could contributed by certain runs.
» The false asymmetry offsets from zero become reasonable (within ~2.3) once

we excluded the runs having large raw false asymmetries.
* Plots for signal piO-jet A, as function of piO p, jet p;, X;, X, and invariant mass

are requested for preliminary approval.

Thanks for your attention!
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