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Overview

* Run 17 and 11-13 consistency check (efficiency & Ryy)
* Systematic effect from BEMC gain correction

* Graphics on the final pictures
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Consistency check (Ry)
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e Chi2 test shows that Run 17 and 11-13 are consistent
* X?/Ngor =11.67/7 = 1.67 (p = 0.11)
* X2/Ngos (+syst) = 1.5

* No significant trend 1n 7 has been found.
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Consistency check (€)

Efficiency comparisons (trigger, vertex, tracking, algorithm)
2 test_stage_1 2 test_stage_2 2 test_stage_3 2 test_stage_4
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* The biggest difference is seen at the vertexing stage.
* In Run 13, TPC 20 effect is seen at the vertexing stage, while this happens
at tracking stage in Run 17.
* Possibly due to change in truth—tagged matching scheme.
* About ~15% improvement in vertex efficiency
* No change has been made to the vertex selection.
* Rank >0, |z, <100cm
* Improvements in vertex finder?

* Discrepancy in Trigger efficiency is due to the change in kinematic limits
put at F |<1-09
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BEMC gain correction
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BEMC gain correction

* dppmc Was obtained by comparing Ry, before and after
applying the gain correction.

gummnmnnann
1-bin ot /o Ostat Osyst = Oppyc =l Osyst+BEMC

1 2.42 0.24 004 = 016 = 0.17

2 3.63 0.23 0.05 =  -013 = 0.14

3 5.06 0.36 010 = 013 = 0.17

4 6.73 0.54 020 = 030 = 0.36

5 6.01 0.43 018 = 024 = 0.30

6 5.75 0.43 017 =  -0.01 = 0.17

7 3.84 0.25 012 & 007 = 0.14

8 2.40 0.23 005 * 003 = 0.05

Assmssmmmnn -

* In many case, the newly-introduced gy dominates all the
other sources of systematic uncertainties.
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BEMC gain correction

W~ Nggt Nz+ Nocp Negmc Ngg Nw dat
1.07 1.00 2.27 1.33 131 1.02
1.06 1.00 1.47 1.25 1.12 1.05
1.03 1.00 1.78 0.92 1.05 1.02
Nnocor 1.01 1.00 111 1.15 1.05 1.00
Npominal | 1.02 1.00 1.50 1.52 1.12 0.99 Ry
1.05 1.00 1.51 0.85 1.07 1.04 1.07
1.04 1.00 1.33 2.08 1.17 1.01 0.96
1.10 1.00 2.21 1.91 1.41 1.04 1.03
w* Nggr Nzz Nocp Negmc Npg Ny dat Nnocor 1.04
1.09 1.00 5.30 1.00 1.08 1.09 Nnomina 1.04
1.02 1.00 1.01 1.41 115 1.01 1.00
1.05 1.00 1.26 1.41 1.13 1.05 1.02
Nnocor 1.04 1.00 0.82 1.11 0.99 1.04 0.99
Noominar | 1.03 1.00 0.83 1.64 1.05 1.03
1.03 1.00 0.92 1.12 1.00 1.03
1.04 1.00 1.31 1.47 1.12 1.03
1.06 1.00 1.90 1.38 1.5 1.03

* We expect the number of W candidates from data increase when excluding the gain
correction.

* No change in Z = ee and W — 7V as expected.

 Change in QCD background is larger in W~ than in W ™.
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BEMC gain correction
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» Change in QCD background always increase the R;,, ¢ an Riominal

* W™ is more resistant to the rightward shift in E; from data than W ™.
* Change in EEMC background has “random” effect.

e Overall,
* Dataonly. :0-3%
» Data+Zr1.:1-4%
 Data+Z,7+EEMC: 1-5%
* Data+Z,7+EEMC+ QCD : 0-7%
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Preliminary request 1
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Preliminary request 2
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Preliminary request 3.a
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Preliminary request 3.b
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Preliminary request 3.c
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Charge separation
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Motivation

« The unpolarized sea quark ratio d /u

N
o

o

: ézeaf“eimmm . * Traditionally measured via Drell-Yan
20— ystematc unc: in m fi HAHAA .

T nusearzses : o e s * Conflict between measurements around
sE T I — the valence region.

s F * STAR kinematics at the mid-rapidity

10F (In] < 1) is sensitive to the region

™ DA:erg&M:lle« 0 1 < X < 0 3

- [ Bassoetal ' e
“E 5 oottty » Can be further stretched to

[ TEQEm, Seal t kinematics .

. T 0.06 < x < 0.4 with EEMC.

0

0.1 0.2 0.3 0.4

e W production at STAR

* Sensitive to ud (W*) and id (W ™) at
leading order;

* The cross section ratio gy, + /oy~ can be
used to probed d /u;

_ u(xq) Cz(xz) + u(x;) cf(xl)
" Tw/ oW Sy d(n) + atr) At
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Data and MC

* Data
* P20ic (w/ final BEMC calibration)
« [Ldt=347pb~! (2604 runs)

Final e* track n vs ¢

- 2
1.5/~ s
° MC -
» Official samples: (W — ev, Z — ee) 1_
0.5

* Private sample: (W — tv) :
of

* Detector space 09
 TPC sector 20 has been masked —1F

out for both MC and data. Py 55

* The current measurement focuses F

on the barrel region (|n| < 1). -2
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BEMC gain correction
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* EMC calibration gains are
corrected at the analysis
stage based on Z mass mean.

For Run 17, a correction of
— 4.2% has been applied to
BEMC gain for data.

Larger than the uncertainty of
the BEMC calibration (~3%).

e [t was found that this
different 1s resistant to the
mass window of the fit.

Immediate solution for this
analysis may be to observe the
difference in the cross section
ratio measurement with and
without the gain correction.



W candidate selection

 Kinematic selection

e 25 < ET’Cl/GBV < 50 Vertex Rank > 0
* Inl <1 Iz| < 100 cm
* Prirk > 10 GeV Track pr > 10 GeV
 Event selection Nps > 15
* Large imbalance in py due to Nhits/Npos > 0.51
f;mal state nelitrino. Eloctron E2<2 /Enear 5 (g2
* Prbal = _E:pT . E2X2 /B34 > 0,96
* SPT,pal = PTbal * ET:; - ox2T| < 30
* Electron 1solation SpT,balpT> 16 GeV
* Energy confined in a small 25 < Erq < 50GeV
Space. E < 11 GeV
* Epg = Ef*? ——
. E;war — E%§;0.7




Cross section ratio

Cross section of a process 1s often expressed as:
. N . Nobs
o = =
[Ldt efLdt

In the W cross section ratio measurement, the ratio reduces to:
— a7t R T V2
€ N obs € N sig N bg

+ N= T et N- —N-
€ Nobs € Nsig bg

Ow+/ow- =

where € represents the sum of the efficiencies of our selection
process.

€ = Etrigger X €pertex X E1:racking X Etagging

N4 represents the sum of all remaining background contributions.

Npg = Ny + Nzoee + Nocp + Negmc




QCD Background

* QCD background has been estimated by;
 Shape: W candidates that fail spr 34; cut

* Normalization: Discrepancy between data and MC (incl. BG) within
a window 16 < Er 4 < 21.

¢ . QCD
Systematics o p2P.
» Background description 8¢ Y e e ——
- 5 —Jet2 n| <2

* The uncertainty associated with the

QCD background description in terms of h
its shape and normalization has been 10° o e R —Jet2 n| > 2
tested by varying spr pq; cut from - | ; :
5 GeV to 25 GeV (nominal = 16 GeV) B
and the upper hmlt Of ET,Cl WindOW 102 i ..................... ................. .....................
from 18 GeV to 25 GeV'. - | 5

. g dijet —

* Missing dijet 5QC]D : 101 gy L —

» Dijet events are neglected when one of - ; : |
the two jets 1s outside the detector

* A Pythia study was done to estimate the 10 20 3 40 50 60 70
effect. Fri Feb 19 11:46:22 2021 P; —
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Systematics (QCD Background)

NOCD (left: W+ right:W ™)
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W (n: -1-0.8, p,/GeV: 06>100)
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Results

+ . .
W (T] 11, pT/GeV 01 00) 1 2 STAR Pl'ellmlnary —— STAR Run 17 prel. (347 pb")

i | STAR Data 2017 i —«— STAR (2011+2012+2013)

= W e {QL/S=510GeVL=347pb" o meworem e
3000:_ %‘ g:g::é“éegM%CD wW* — ev et MMHT 2014 NLO (FEW2)

C : CJ15 NLO (FEWZ)

E Bl W-1tvMC - 25 GeV < Ee < 50 GeV : ——— BS15(CHE)
2500 B Z > eeMC 8- »

- o JAM19(FEVYZ)
2000{— = :

F @)

C ~
1500 ::_:;

L =

E @)
1000
500

9915 20 25 30 35 40 45 50 55 60

Er (GeV) N R R S N S
W' (n: 11, p,/GeV: 0¢>100) —Q|.5 -1 -05 0 05 1 15

1200— —+— STAR Data 2017 Tl
e W e VvMC e
1000~ [ Data-driven QCD
C E a,e(fnf VEahéC n-bin ot/o~ Ostat Osyst
800~ W Z - ee MC -1.0<n<-08 2.42 0.24 0.04
- -08<n<-05 3.63 0.23 0.05
600~ —0.5<n<—-0.25 5.06 0.36 0.10
wh —0.25 <1 < —0.0 6.73 0.54 0.20
; 0<n<0.25 6.01 0.43 0.18
a0l 0.25 <7 < 0.5 5.75 0.43 0.17
- 0.5<1n<08 3.84 0.25 0.12
915 20 25 30 35 40 45 50 55 60 0.8<n<1.0 2.40 0.23 0.05

E; (GeV)
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Systematic uncertainties

7 bin 1 2 3 4 5 6 7 8
Snc(%) 0.3 1.0 0.5 1.0 1.0 0.4 0.7 04 |4a 196 was used
h h
MR o5y | 02 | 00 | 00 | 00 | -01 | 00 | -04 | 03

SEc (%) 0.2 0.3 03 | -02 | 02 | -03 0.0 0.5
Sotn (%) 0.3 0.3 0.6 0.7 0.5 0.6 0.6 0.5
Socs’ 44% of NP
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BEMC gain correction

MM C data M data
Z Z Z,cor
7 ZmassUnlike | 7 TmassUnlike —Z-zmassunlike
Entries 12207 o Entries 43 Entries 44
- Ve 815 b Vean ® Vean 85
i Std Dev 5071 o St Dev 7208 St Dev 6762
25001
20
t500f-
1000
su0f
P P I P NI P I === Ly E | | P P I N NI I (P N I
0 75 80 8 90 9% 100 105 10 0 75 80 8 90 9% 10 105 10 0 75 80 8 90 9% 10 105 10
Invariant Mass (GeV) Invariant Mass (GeV) Invariant Mass (GeV)

* EMC calibration gains are corrected at the analysis stage based on Z mass mean.
* For Run 17, a correction of —4.2% has been applied to BEMC gain for data.
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