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* Analysis
- Low-u W Z pI measurement at 5 and 13 TeV

- Low-u W mass measurement at 5 and 13 leV
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Editorial Board Meeting for ANA-STDM-2018-17 pT(W) at 5and 13
. TeV with low mu data
Status:

Friday 20 Jan 2023, 13:00 = 15:00 Europe/Zurich
Q@ 40/R-C10 (CERN)

S Terry Wyatt (University of Manchester (GB))

* Last EB meeting in Jan. PR - 1340 Status update

Speaker: Xuewel Jla (Chin

- Answer to the comments from EB

D EB 230120 Xuewe

—

e SM closure in Mar.

eported to EB

Standard Model Plenary Meeting

Thursday 6 Apr 2023, 14:.00 = 16:10 Europe/Zurich

- Updated everything to the latest version o som om0 e

2 Oldrich Kepka (Czech Academy of Sciences (C2)), Philip Sommer (CERN)

- Remained pT ul compatibility issue solved, r

-+ 1510 SM Closure: pT(W) and pT(Z) at 5 and 13 TeV with low-mu data

- Answer to questions and comments from SM group

Glance (5) Main Supporting N...

« SM Approved, paper draft also sent to EB KL presentaton

Speaker: Xuewel Jla

[ﬂ WZLpi_SM_closure.

Xuewei Jia 3
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Xuewei Jia

RS Low-1 W mass measurement

Present NLO EW corrections effect on W mass measurement @Precision
Drell-Yan measurements workshop

Workshop on precision Drell-Yan measurements

27 Feb 2023, 13:00 — 1 Mar 2023, 18:00 Europe/Zurich
Q? CERN

QED and EW corrections - W

Speaker: Xuewei Jia (Chinese Academy of Sciences (CN))

B DYworkshop_Xuew...


https://indico.cern.ch/event/1234311/?view=standard
https://indico.cern.ch/event/1234311/?view=standard

w=0(a) EW corrections effect on w mass@

 Baseline: PHOTOS FSR, Pythia parton shower ISR

* Missing EW calculation: Fermion-pair emission, ISR FSR interference,
genuine weak corrections (QED+EW correction)
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Ratio to born level
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FSR correction dominates full EW- correction

Correction effect on kinematics i
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Large effect
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From truth level to reco level

1 . 1 | I I I I I I I I | I I I I I I I I I I I I I I I I I I I I ]
1.08 T FeRWES) =
1.06 — tweoeo =
LWQ&MMM“mb =
1.02 %000 —

iE St :

L % ]
098 - .. —]
- % egoe"e0pencinceter
0.96 ®openestetete -
0.941 E
- + .
0oor. 13 TeV W' — uv E
B | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | ]
03025 30 35 40 45 50 5
pTpBare

1 . 1 | T T T T T T T T | T T T T T T T T T T T T T T T T ]
1.08 T reRWES) E
1.06- — tweorp =
1.045 E
1.02 —

15 .
u o ‘: o .':j
0.981 . T
: L - ©9 [ 4 v
0.96F- \ daﬂiful A
0.945 % -
002113 TeV W' — uv E
O - | | | | | | | | | | | | | | | | | | | | | | | | | | | | | :
30 60 70 80 90 100 110

mTWBare

Correction at truth level

5

1.1
1.08
1.06
1.04
1.02

0.98
0.96
0.94
0.92

(l%

1.1
1.08
1.06
1.04
1.02
1
0.98
0.96
0.94
0.92

0.

Born

—— FSR(YFS)
—— FSR(PHOTOS)
EW+QED

+|III|III|III
¢

¢

¢

¢
¢
++
¢

& | _a 0000000
-o-_._ P o

13 TeV W' - uv

OV T IR T[T ITr[rrry T
ol oo b b

30 35 40 45 20
pTpBare

5

Born

—— FSR(YFS)
—— FSR(PHOTOS)
EW+QED

|

¢
$
¢

|

13TeVW'™ > v

O 55 60 65 70 75 80 85 90 95
mTWBare

Correction at reco level



-~ .. : : (&%}
remeepPreliminary estimation of effect on niy;,, measurementy 45

EXPER EN

 Rough estimation with template fit
 Template fit:
- Generate template with different W mass (reweighted from one mass
point)
- Calculate Chi2 with data, interpolate with parabola to find minimum

2. Use one template, corrected with the full EW
correction as pseudo-data
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3. Perform template fit 67 + Ofua
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Channel

5TeV W+ ->ev

5TeV W- ->ev

5 TeV W+ ->uv

5 TeV W- ->uv

13 TeV W+ ->ev

13 TeV W- ->ev

13 TeV W+ ->uv

13 TeV W- ->uv

Xuewei Jia mT

-4.29

-3.36

-3.70

-2.38

-3.97

-1.31

-3.52

-3.05

IS QCD on

-2.45

1.06

-6.51

1.32

-8.93

0.85

-9.81

-95.53

11

)

Reco level correction Truth level correction Reco level correction Truth level correction
IS QCD on

IS QCD off IS QCD off
-4.21 -5.30
-4.45 -7.48
-4.54 -4.31
-4.69 -6.10
-5.50 -11.33
-5.07 -8.37
-5.90 -8.93
-5.28 -9.38

pseudo data: 80400 MeV

ATLAS
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Summary and prospects @

* () electroweak corrections dominated by the FSR correction, impact of missing corrections
are shown

 QCD initial state parton shower has visible effect on lepton pT spectrum since lepton pT very
sensitive WpT, also reflected in fit estimation

o Effect of the full EW correction estimated with simple inclusive template fit

- ~ 5 MeV contribution to the uncertainty for future low-y mW @ 5 and 13 TeV

- W+ and W-, electron and muon compatible

- Reco level and generator level corrections close
* To optimize:

- Compare and validate Powheg-EW and winhac

- Estimate final uncertainty for mW measurement with PLH fit
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From truth level to reco level

Ratio to FSR only
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Institute of High Energy

-{nitial QCD parton shower on and off

13 TeV W+ - uv QCD on
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Wﬁ%;m;ucPrel|m|nary estimation of effect on m;;, measurement @LA;%S

hi ade
Clanesedadeny.ofis XPERIMENT

Reco level correction Truth level correction Reco level correction Truth level correction

Channel

IS QCD on IS QCD on IS QCD off IS QCD off
5TeV W+ ->ev -6.63 -7.23 -14.79 -21.48
5 TeV W- ->ev -5.50 -5.04 -14.99 -20.40
5 TeV W+ ->uv -6.11 -7.60 -13.36 -20.76
5 TeV W- ->uv -3.69 -2.53 -11.99 -15.58
13 TeV W+ ->ev -5.98 -7.33 -22.56 -30.76
13 TeV W- ->ev -4.24 -4.52 -22.71 -32.84
13 TeV W+ ->uv -4.39 -1.95 -20.88 -29.13
13 TeV W- ->uv -4.74 -4.01 -22.44 -31.27
Sensitive to W¥T
Xuewei Jia Lepton pT 19 pseUdO da a. 80400 |\/|eV



50 60 70 80 90 100
mY' [MeV]

20



- 69
wamee-Preliminary estimation of effect on my; measurement i s
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Clinese. Academy of EXPERIMENT
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80200 80300 80400 80500 80600
MMASS Fit without correction (fit template)
80400->60400.1 +/- 1.2 80430->80430.1 +/-7.2

Xuewel Jia 21



e PHOTQOS: afterburner, NLO ME

e YFS;

o dBQI dBQV
0{/1@8 Z/ (1) p17p27QI7QQ7k17-' Lk )7

l/

1 ~ d3k n
W= el QmE) S T =58(Q) @ ki)O(k] — ki) 0 (p1+pz—qz—qu—2ki)

|
e i=1

n p(l)

2(1) 1 (p17p27Ql7QV7kz')
X /BO (p17p27QI7q1/) + E ~
i=1 S(Q, @, ki)

22




