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New publication since last 6 months

-
DESY.

Measurements of Zy+ jets differential cross sections in pp collisions at h

Vs=13 TeV with the ATLAS detector - https://arxiv.org/abs/2212.07184
Accepted by JHEP .

Observation of WZy production in pp collisions at ¥s=13 TeV with the
ATLAS detector -STDM-2019-17 (DESY News: New ATLAS observation: Three different
bosons at once - Deutsches Elektronen-Synchrotron DESY ) Accepted by PRL )

Z boson transverse momentum and rapidity measurement in full phase
space at 8 TeV + a_ determination using Z boson transverse momentum at
8 TeV - ATLAS-CONF-2023-015 and ATLAS-CONF-2023-013 - paper in
preparation ( Briefing ATLAS measures the strength of the strong force )

Precise measurements of W and Z transverse momentum spectra with the
ATLAS detector at Vs = 5.02 TeV and 13 TeV paper in preparation
ATLAS-CONF-2023-028 / ( Briefing_ WZ-properties-milestone )

Measurement of tt and Z cross-sections and their ratio using pp collisions
at s\=13.6 TeV with the ATLAS detector paper in preparation (
ATLAS-CONF-2023-006)

Compatibility and combination of world W-boson mass measurements

DESY + Freiburg almost
exclusive effort

Single-Boson final state
- PROS: very outstanding

results, unpresented
precision reached
CONS: Usual time-scale
for a precision SM
analysis ( unfortunately )
> 3,4 years bunch of
publication now of efforts
started several years ago

SM/Top + W-Mass

(https://arxiv.org/abs/2308.09417)

(LHC/Tevatron)
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https://arxiv.org/abs/2212.07184
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2019-17/
https://www.desy.de/news/news_search/index_eng.html?openDirectAnchor=2763&two_columns=0
https://www.desy.de/news/news_search/index_eng.html?openDirectAnchor=2763&two_columns=0
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-015/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-013/
https://atlas-public.web.cern.ch/Updates/Physics-Briefing/Measuring-Strong-Force
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-028/
https://atlas.cern/Updates/Briefing/WZ-properties-milestone
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-006/
https://arxiv.org/abs/2308.09417

DESY SM group

Group composition in the near past

Di-Boson:
- 3 boson process

- diboson + jet
- diboson VBS
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DESY SM group

Group composition - now
PDF interpretation and PDF

oriented analysis expected to

be reduced in the future Multi-Boson final state:

Dibsoon activity in DESY SM group
expected to be reduced in the future

®* People involved:
* 2 stoff: Ludovica Aperio Bello (egomma convener), Jomes Ferrando (Data preparation coordinator left August 23),
Sarah Heim ( limited involvement )

* 2 fellows: Filip Nechansky, Filippo Dattola

* 3 students: Alberto Resciaq, Craig Wells (Last year of PhD), Lukas Bayer (new 1st May) , Joshua Newell (new

DESY/Liverpool 1st Oct)
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Focus of the group activity ( the way forward )

Main part of the group focus on: single Boson ( W,Z
) (LAB)

e PDF:

o Z+HF Z+bb analysis focusing on jet substructure
observables ( James + Alberto + LAB)

e Precision measurements:

o Z fourfold cross-section measurement,
angular coefficient , extraction of sin20W
@13TeV ( LAB + Filip + Craig + Lukas )

o W mass with low-mu data ( LAB + Filippo +
Josh)

o W polarization low-mu data ( LAB )

DESY.

Other activities ( Sarah )

Search for yyVBS ( Sarah, still very preliminary

stage, plan: ALPS interpretation)

vy WW measurement ( Filip limited
involvement )
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Current Analysis
detalils



W-Boson Precision Measurements with low-mu data

« First ever measurement of W _polarization using
13 TeV low-mu data
« This analysis was ideated and initiated by
LAB ( DESY contribution from Ruth Jacob, Craig Wells )
« W mass measurement with better precision
« DESY focus: implement a simplified
Gaussian model for template fits to extract
the mW
« Use improved PDF and pT modelling from
ongoing analyses.
» QOutlook: Collaboration with DESY
theory department to improve the
theory model to NP N3LL accuracy

DESY
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Ongoing fully DESY

Four-fold Z measurement @13TeV driven analysis

do _ 3 doUtL
dp% dy” dm” dcos 6 dg ~l6n dp% dy? dm”

The data statistics collected in the full Run-2 gives an fi1+co0)s L ool = 300528) + Ay sin28 coss
unprecedented opportunity to measure the complete 1 1 z
decomposition of the Drell-Yan cross section in [m, :y, : p., : cos6*] ot
bins. +As sin” 0 sin2¢ + Ag sin26 siné + A7 sin@ sin d)}.
Ongoing analysis using the full Run-2 dataset:

o Z angular coefficients (Ai) and DY differential cross-section

do+Ai/dp, “dy” measurement [ eeCC + puCC channel]
o Below % precision expected also at very high transverse momentum

o Work on eeCC almost finished and compatibility studies with muon ATLAS Internal _

Channel being performed LEP-1 and SLD:ZZoIe B — B 0.23152 + 0.00016

LEP-1 and SLD: A, —_—— 0.23221 = 0.00029

SLD: A B —_—— N 0.23098 + 0.00026

Addition of central-forward (|n_>2.5) channel: Ai + do/dp_?dy? o - —— | ozae000m

LHCb: 7+8 TeV 0.23142 + 0.00106

. e . . . . . Z Z CMS: 8 TeV B —_——— N 0.23101 + 0.00053

m optimal sensitivity and minimal theory uncertainties: dp_“dy — - 1 o.20080. 000120

measured from data |n 3 mass b|n (m”) ATLASPreliminary:8TeV(CC+CF): —_— :0.23140:0.00036

. Calibration Of forward eleCtronS ATLAS Run2: 13 TeV (CC only) L —_— i 0.23152 + 0.00036

e expect an improvement of up to 15% in sensitivity in A4 S
through forward electron calibration sin’e], .

m expected weak mixing angle sensitivity dsin?8+" ~ 26x107°
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Vector Boson + HF Measurements

Vector Boson+HF:

e Measurements of Vector boson production in association with
heavy flavour quarks can act as a direct probe of heavy flavour
PDFs

e Working on a full Run 2 measurement of Z+bb production,
including very high PT production

o  Want to study jet substructure in this final state:
m e.g Lund plane can be used to discriminate

H->bb from bb in association with Z
(see arXiv:2112.09650 )

Status:

e Proceeding with the analysis, completed a list of substructure
variables to the list of observables to measure including:
Lund-plane, D', jet colour-ring (new)

DESY
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https://arxiv.org/abs/2112.09650
https://arxiv.org/abs/2110.12918

New effort

Measurement of yy VBS  CONMEMBEE

1] I : 1 E
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Published results



New public results: submitted to JHEP

Differential cross section for Zy+ jet arxiv:2212.07184

Measurements of QCD radiation in diboson process

« Good statistic and low background — Good candle for SM measurements Z[~* ¢
» Use this measurement for test of QCD radiation modelling (resummation, q -
parton shower)
* Important background for Higgs searches A et
« Compare results with fixed order calculation (MATRIX) and other PS MC (Sherpa,
MIiNNLOPS) q < 5

+ Use two dimensional unfolding
» Results use full Run2 dataset. Published as CONF Note for ICHEP 2022. Paper

accepted by JHEP (arXiv:2212.07184)
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https://arxiv.org/abs/2212.07184
https://arxiv.org/abs/2212.07184

Search for WZy production

Multiboson production is important for gauge
coupling investigation and complimentary to VBS

WZy production observed for the first time with 6.3
s.d. significance

Process SR ZZ~y CR ZZ(e —v) CR
W Z~ 92 +£15 0.21 +£0.07 0.56 +0.14
ZZy 107 £ 28 23 +5 1.8 £0.4
ZZ(e— ") 3.0 £ 0.6 0.028£0.020 30 =+£6

Zyy 1.05+ 0.32 0.15 +0.06 0.29+0.10
Non-prompt background 30 £ 6 -
Pile-up v 1.9 £ 0.7

Total prediction 139 +£12 23 £5 33 =£6

Data 139 23 33

oid — 1.5040.01

exp

oid —92.0140.30

obs

DESY

NEW public results atlas-conf-2023-014 PAPER in
preparation
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-014/

NEW public results ATLAS-CONF-2023-015 and

FU"'Iepton phase Space Dre"'Yann ATLAS-CONF-2023-013 PAPER in preparation
cross sections at 8TeV

7
A convenient way of expressing the DY cross section is through the factorisation of do dig s 5
= 1 9 A ) * Pi 9 ]
the production dynamic and the decay kinematic properties of the dilepton system dpdq dprdydm cos +; W) - F(e0s 8. 0)
« Simultaneous determination of Very powerful: avoids theoretical extrapolation of
angular coefficient and fiducial lepton cuts to full phase space and thereby

cross-sections opens the door to a rich field of precise
. interpretations

Analytical propagation of fit results
to full-lepton phase space B . | a,s = 0.11828 +0.00084 —0.00088

T T T

T

oy A e ] G
. e s imi pp —>Z N
 Negligible theory uncertainties: 5 pATEAs Ry 8TeV, 20217 — T w
: B B B ATLAS ategory Averages
cross sections are parameters of 8 400 — Bl S s e o]
the fit, and not the result of an e, = DS  i
eXtrap0|at|On 300/— —e— Data T — — ATLAS ATEEC +Heo— 0.1185 +0.0021
_ N stat. @ syst. — ] CMS jets — 0.1170 +0.0019
« Statistically dominated [ [0 stat. @ syst. @ lumi i o - i
y o . 200 — N*LO QCD + NLO EW — T TR S B A i
measurement %o level in the central ~ W Scale variations J—— m B
region % uncertainties up to |y| < I POF imeanaly . POF s —e 0.1162 00020
36 © R e e e EEEESEE e e*e jets and shapes R 0.1171 + 0.0031
. 3 1E 1 Electroweak fit __ _______ | _________ @& 01208+0.0028
ie] _———__ Latice _____________ | ______ 48 __ Gles 00008, -
H H 0.95 = orld average 0.1179 + 0.0009
* First comparison to N3LO QCD § T T e T PNl e BHigs ao0ps
predlctlons 0 0.5 1 1.5 2 25 3 3|.5| 0.115 0.12 0.125 o.z(mz)
y
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-015/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2023-013/
https://atlas-public.web.cern.ch/Updates/Physics-Briefing/Measuring-Strong-Force

NEW public results ATLAS-CONF-2023-028
PAPER in preparation

W and Z boson pT measurements
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s C R 1
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— E W= = v ="=* ;
10-4 ;_ i Eg\:fheg+Pythla8 AZNLO *5-: _; Process Cross section at /s = 5.02TeV [pb] Cross section at /s = 13 TeV [pb]
i §2vev;]p:gi§i§mg7 . W™ =y 1385+ 2(stat.) £ 5 (sys.) £ 15 (lumi.) 3486 + 3 (stat.) £ 18 (sys.) + 34 (lumi.)
107 = | Pyihiag AZ = Wt sty 2228 + 3 (stat.) = 8 (sys.) £ 23 (lumi.) 4571 & 3 (stat.) = 21 (sys.) =+ 44 (lumi.)
E+—+—+—+ %{ : S BE Z — 0 333.0 £ 1.2 (stat.) + 2.2 (sys.) =+ 3.3 (lumi.) 780.3 + 2.6 (stat.) £ 7.1 (sys.) = 7.1 (lumi.)
11 BE
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10" mszw Gov] 9ood agreement with DYTURBO [NNLO+NNLULL] prediction with = different PDF sets

W mass pTW physics modelling
[ Powheg +Pythia  AZNLO ;
Pythia 2 AZ 1 describe well the
data in the Low-pT region @5Tev
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