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WG-2: Physics analysis report 1: Run 2 High mTW

Details on
kick-off meeting

ATLAS Note y
ATLAS ANA-STDM-2018-41-INTI <7 e On-going analysis, EB interaction
220d April 2024 . S o—Wrap-up-stittthisyrear{26823%-(SM Approval meeting

done, note finalization, publication 2024)
e Unfolding tests and model systematics (Sherpa,

. Double-differential charged-current Drell-Yan cross PowhegPythia)
. sections at high transverse masses in pp collisions at e M. Leite
: Vs = 13 TeV ]

o Rivet routine for particle level kinematics

. Tim Beumker®, Christoph Dingel®, Frank Ellinghaus?, Alison Elliot®, Uta Klein¢, o New Sherpa validation

. Johanna Kraus?, Marco Leited, Jesal Mandalia®, Michael O’Keefe¢, Eram RizviP®, ® A-l-mmg—te-pﬂ-b-heaf}eﬂ—m—ze% (2 02 4.) - N0 more

7 Frederic Schroder® 1 . ll b . 1 d
8 2Bergische Universitit Wuppertal p eop e Wl e anO Ve

] YQueen Mary University of London

10 €University of Liverpool

n dUniversity of Sao Paulo

12 This support note presents measurements of the double-differential cross sections for the
13 charged-current Drell-Yan W* — (*y processes where ¢ is an electron or muon. The
14 measurement is performed separately for both charges and for transverse masses of the W,
15 mY, between 200 GeV and 2000 GeV, using a sample of 140 fb~! of pp collisions data at a
1 centre-of-mass energy of y/5 = 13 TeV collected by the ATLAS detector at the LHC. The
17 data are pr 1 double diff ially in transverse W mass and lepton pseudorapidity. The
1 single-differential cross section as a function of the transverse W mass is also reported.


https://indico.cern.ch/event/1183963/contributions/4973934/attachments/2491416/4278715/Leite_WG_2_FAPESP_10_08_2022%20(1).pdf

Spin-off : I'W (starting with some prospect studies in 2023).
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Run-3 luminosity

MS student (P. Mascarenhas) working on this

MC Only - Sherpa 2.2.14 .

In touch with ATLAS PMG to generate samples with I‘V\{&v&&ions
Rivet only based analysis (ATLAS implementation) @ eady working !

== Giobal EW fit W mass (Incly V&Q

W Indirect determination
® Measurement
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Details on
kick-off meeting



https://indico.cern.ch/event/1183963/contributions/4973934/attachments/2491416/4278715/Leite_WG_2_FAPESP_10_08_2022%20(1).pdf

WG-2: Physics analysis report 2: Run 2 Z—171

Details on

e Ongoing Run-2 analysis, kick-off meeting
@) ATLAS Note y e EB ongoing (Lepton+X)
ATLAS ANA-STDM-2021-10-INT1 7/ .
———— e Targetis summer conferences 2024 (postponed)
: Draft version 0.4.1
. (4 .
' e C.Daumann (MS) : mass reconstruction ([%4 April 2023)
. r
. . . e R.Macedo (MS) :zreconstruction ([%4 August 2024)
. Measurement of high-mass di-r production, and a . . .
” search for leptoquarks with coup]ings to ® Long I'ange anaIYSlS (b eyond Rlll’l-?)), Wlll alSO 1nV01V€
< third-generation fermions, using Vs = 13 TeV charged current, new interpretations etc.
. proton-proton collision data collected with the
. ATLAS detector.
g [T Neadngwunn’ 4 1 : - ‘ -
; Pollard, Chris', Gutschow, Christian®, Alderweireldt, Sara, Bauce, Matteo?, ] {s=13TeV, 139 fb' — bulk_ztautau § E 4 leading S recon ]
« Butterworth, Jonathan®, Corradi, Massimo¢, Daumann, Caio Cesar®, Farrington, 5 sliced_ztautau a [ #5=13TeV; 1001 ——hulk ztautau ]
. Sinead®, Giagu, Stefano?, Hamity, Guillermo Nicolas®, Hays, Chris®, Hrynova, 5 102 |- &1 2 r — sliced ztautau
o Tetianaf, Juzek, Monika Katarzynag, Koch, Simon Florian?, Lisboa Leite, S [ | é 107" £ E
. Marco®, Morodei, Federicod, Mugller, Roman", O_’Neill, Aaron Paul®, Padovano, § r a é‘ F 3
= Giovanni!, Richter-Was, Elzbieta', Rieck, Patrickl, Yue, Luzhan®, Zhu, Yuanda®, a [ h
= Pleskot, Vojtech¥, Tizawa, Tomoya®, Wang, Peng®, Balasubramanian, Rahul® r i r 1
1w SUniversity of Oxford (GB), ®University of London (GB), “The University of Edinburgh (GB), Sapienza Universita e r il 10 E
1 INFN, Roma I (IT), “Universidade de Sao Paulo (BR), 'Centre National de la Recherche Scientifique (FR), *Polish £ E
1 Academy of Sciences (PL), "Universitact Bern (CH), ‘Jagiellonian University (PL),'New York University (US), l y r ]
” XCharles University (CZ), 'University of Warwick (GB) r b
BN NS, P )| [, S TS 8 N (N TN PO ol i TS R | R
& An analysis of the LHC Run 2 pp collision dataset in events with two oppositely-charged e R i : : ' M - 1.2 ‘ ol e lTe NS A ST X5 A
1 7-leptons with the ATLAS detector is presented. This analysis focuses on the region in which 8 *1 } L 2 ' ﬁﬂ # W\ %ﬁ ‘ h\l | H.I
» the visible invariant mass of the two leptons is well above the Z boson resonance. Two primary 2 L/ 3 4 I [ Bk | \
E results are reported: (1) a search for new heavy particles coupling to 7-leptons and b-quarks e~ 0 'y = I ﬂ 1
2 and (2) of fiducial di ial cross sections, unfolded to the stable particle level. g ‘ il 2 I ' by . Al
» In the absense of evidence for new physics altering the high-mass di-lepton cross sections, 0.8 ! 0.8 Uy e g el g
2 exclusion limits on various BSM models are set. _‘3 _'2 _'1 6 '1 é é _é ) _‘1 ] 1 é é
2 ©2024 CERN for the benefit of the ATLAS Collaboration. n
26 Reproduction of this article or parts of it is allowed as specified in the CC-BY-4.0 license. 77


https://indico.cern.ch/event/1183963/contributions/4973934/attachments/2491416/4278715/Leite_WG_2_FAPESP_10_08_2022%20(1).pdf

WG-2: Physics analysis report 4: Run 2 HH— bbzr

Details on
ATLAS CONF Note y kick-off meeting

ATLAS-CONF-2023-071 e
25th November 2023

EXPERIMENT

e Full Run-2 dataset analysis with focus on k, and
K, optimisation

Search for the non-resonant production of Higgs e M. Donadelli:
boson pelirs via gluon fusion and vector-boson fusion o contact editor, MVA analysis strategy,
in the bbr*7~ final state in proton-proton collisions VBF/ggF categorisation
at Vs = 13 TeV with the ATLAS detector o contributionsin:t .t ,and 1 1.,
channels

The ATLAS Collaboration


https://indico.cern.ch/event/1183963/contributions/4973934/attachments/2491416/4278715/Leite_WG_2_FAPESP_10_08_2022%20(1).pdf

o(X = hh) [fo]

WG-2: Physics analysis report 4: Run 2 HH— bbzz

g

Accepted by Phys. Rev. Lett.
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most sensitive channels: bbbb, bbtt and bbyy

251 GeV - 5 TeV (resolved and boosted regimes)
improvement of a factor of 2-5, depending on m, with respect
to previous ATLAS result (Phys. Lett. B 800 (2020) 135103)
excess at 1 TeV (3.3 o local): will be an interesting follow-up
with new data and improved techniques


https://indico.cern.ch/event/1183963/contributions/4973934/attachments/2491416/4278715/Leite_WG_2_FAPESP_10_08_2022%20(1).pdf
https://arxiv.org/abs/2311.15956

WG-2: Strategy for the next months

Focus efforts on HH —bbzr

8 vk i ey T Aae i ]
= - . . . . . . & - un r-tr!ggersi s(HH ~bbrr) = 74 :o re_iminary 1
Di-Higgs analysis is a flagship and high profile LHC analysis s R )ege%/r,‘if”w
Very large effort in ATLAS and CMS T el s L
Tasks for this analysis : i =g~ = =
= - ?‘)_ li ion: B
o  New analysis framework (easyjet) 06— SR 5 e <25 loose AW £-1D
r 7, P;>20 GeV, Ini<2.5, loose RNN =-ID |
o  New format for the data containers oo , ]
04 2jets, pT>20 GeV, Inl<2.5, —
= - = = = o tagged (GN2, £, ~ b
o  Trigger validation on semi-leptonic channel - il A ]
. - 0.2~ —
o  Performance studies (compare with Run-2) - ]
ATLAS PO now is enforcing that all new analyses to contribute with R s
~ 1.8
Software and Performance 5 ﬁ + - 3
. 2 15k :
2025 :Early Run-3 with HH->bbbb, HH->bbzz, HH->bbyy Erand. UL 3
] 1121 5 ——— E
. 1 = . . : _°_+
202x : All Run-3 with all channels T e TR
\Truth
202x : Run2+Run3 e ]
See Marisilvia's slides for a discussion on these i | ww | = | 2 | w

HHARD

easyjet
: T 2 \
smaller [
Ntuples Fit

Contribution on new

HH analysis Framework M



https://indico.cern.ch/event/1374960/#13-contribuicao-wg-2
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TauTriggerPublicResults

WG-2: Physics analysis report 4: Run 3 HH— bbzr

HH - bbtt modeling systematics ¢ imam)

e Objective:

[ Nominal (Sherpa)
& n [ Alternative (MadGraph FXFX)
o Enhance the accuracy of our analysis by addressing 2223 Param. applied to Nominal (Sherpa)

uncertainties in the modeling of the HH — bbTT process. g 107
o« Examples of Systematics: 2
« b-tagging Uncertainties: Variations in b-jet identification. ol ——
e Scale Variations (muR, muF): Changes in renormalization —_———
(muR) and factorization (muF) scales. Y
« PDF Uncertainties: Differences in  Parton  Distribution RisR _I_ JT T
Functions. s [-h z ‘I“—
. . . ‘ 1.00 - r
« NNLO Reweighting: Higher-order corrections. s il
o Fake Factor Systematics: Handling fake T contributions. &% I S N —||
-1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00
e Current work: Background modelling uncertainties on
o Use new functionality to read and apply systematic variations MC’b“‘C’q PrOCenaes: Ex. ‘“b"”’ BDT
using histograms, and integrate that on the new analysis score  distribution  for ~ Sherpa vs.



Focus efforts on HH —bbzz

This analysis will also lay the groundwork for the HL-LHC HH program
Large intersection with HGTD for pile-up mitigation
o  VBF signatures
HL-LHC will test the Higgs self-interaction with 95% CL
Need new tracking strategies to cope with the Physics requirements (see WG 5.2 presentation)
Hiring a new PD - reloaded ....

10



WG-2: Run 3 Operations

Liquid Argon Calorimeter Operations
Phase-I Upgrade Liquid Argon Trigger Digital Board
(LTDB) commissioning studies
R. Estevam (PhD) : 2 very important contributions
o  ADC non-linearities and calibration across all
calorimeter (~320ch x 128 boards)
o  Baseline correction of performance studies for Y SO
LATOME firmware with offline data : S
o Very important for 2023 (<u> = 60~70) - developed e e

@ ATLAS Note y

TLAS ATL-COM-LARG-2023-019 <7

EXPERIMENT
T Ociabe 224, Draft version 0.1

. ATLAS Liquid Argon Calorimeter Digital Trigger
. Board (LTDB) digitizer calibration and linearity
studies

. R . . upgrade. It aimed to enhance the physics@€ach of the experiment during the upcoming

C O d e b e 1 ng u S e d fO r Val 1 d atl O n o operation at increasing LHC luminositie® LAS eyperiment operated at a maximum
N average number of collisions per heaniihg of 40 during the Run 2 data taking period

w (2015-2018). For Run 3 (202{-202). tye lan aims to reach a luminosity levelled

1 to 2x10¥em 27!

+ with 8 iy currently used LAr trigger readout system was
AT L AS . l . “ to remain unchanged, 1 o1 brgy Er trigger thresholds would need to be raised,
l nte rn a n O te . ,, degrading the physics per] e. To prevent this efficiency loss, the new system increases
" the readout granularity by up e factor of ten: instead of summing the E7 of calorimeter cells
- ” in towers of A X A¢ = 0.1 x 0.1, it introduces additional lateral and longitudinal segmentation
https://cds.cern.ch/record /2863410 /files/ATL-COM-LARG-2023-019.DAf & Sovieaen e o con oo g oot v st s aneon
» Anx Ag = 0.025 x0.1, depending on which longitudinal layer it is located in. The new trigger
» system front-end (LAr Trigger Digitizer Board - LTDB) digitizes the Super Cell information
» which allows for shower shape parameter calculation at the Level-1 trigger stage, thereby
2 increasing the trigger rejection power while retaining high efficiency. In this document, we
Y present studies done on the LTDB's Analogue to Digital Converters (ADCs) to evaluate their
x linearity performance. The analysis is done by injecting current into the calorimeter and then
2 ‘measure the transfer function of the ADC channels connected to each Super Cell. From the
2 transfer function, we investigate the effects of non-linearity errors on that channel. The ADCs
7 need to be calibrated to prevent effects from non-linearity errors, which is done by loading the
» appropriate calibration constants. The created framework was proven capable of detecting
» channels with bad calibration and tunning the calibration constants based on the analysis
Y results.

1


https://cds.cern.ch/record/2863410/files/ATL-COM-LARG-2023-019.pdf

Support on Operations (data-taking)

Presence at CERN: Class-2 & 3 Shifts

o

Marisilvia provided important contribution in the

Need planning with analysis and HGTD
activities

past year while at USP
Rodrigo is taking over this task for USP

o

LAr data quality expert

(‘2 oTp Home Browse Tasks Booking periods
Welcome RODRIGO ESTEVAM DE PAULA | Sucgert | Documentation | Log.out
Shift Booking

Booking open from Thursday 1 Feb 2024 to Tuesday 31 Dec 2024 by MONNIER EMMANUEL.
Please note that you may not cancel shifts which are scheduled on Wednesday 9 Oct 2024 or earlier.

Booking open for
Colour legend:
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9 @g The shift is not booked by the member.
100 Allocated:
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- Allocated to third party:
The shift is booked by another member.
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Booked by the member and others - over the required
p The i is shown.
[-] Task 529752 - LAr Data Inspection And Signoff
‘Shifter ( LADIes 2024 (Schema 1) ). Shift block reference date: 4 Jan 2010
[ Oct24 v| 4 v
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WG-2: Strategy for the next months

e All analysis : on track (benefit from ATLAS pace and organization)

o  Regular reports on ATLAS analysis groups

e Commitments on Run 3 operations — LAr subsystem

o  Already took 181 fb (2022 -> 2024)
o  Only ~1 year (?) left before Long Shutdown !
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2022: (uy/ Wy = 42/50
2023: (Wy/p, ., = 51/58
2024: (uy/ Mopy = 57/62
Total: (u)/ Mooy = 52/61
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Backup
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WG-2: Deliverables

ATLAS journal publications during the period (10/2023 -> today)

o

ATLAS Collaboration : 52

ATLAS editorial Boards :

(@)

ML: “Measurement of The Lund Jet Plane in ttbar Events“ (ANA-STDM-2020-31) (Completed July 2024)

o  MD:"A search for decays of the Higgs boson into a pair of pseudoscalar particles in the bbtt final state using pp
collisions at \s= 13 TeV with the ATLAS detector" (ANA-HDBS-2021-07)
ATLAS appointments :
o  MD: ATLAS HDBS Monte Carlo contact - (Aug. 2023 - Aug. 2025)
o  MD: Higgs and di-boson searches (HDBS) HEPData Validator: (Jan 2024 ->Jan 2026)
o  ML: ATLAS Upgrade Speakers Committee ( 04/2020 -> 04 /2024, Chair 2023->02/2026)
o  ML: ATLAS Upgrade Steering Committee (Member, 04/2020 -> 04/2024->02/2026)
o  ML: ATLAS International Computing Board (Member)

ATLAS presentations in ATLAS internal meetings

(@)

ALL: SM, Higgs, LAr, HGTD

ATLAS presentation in conferences

(@)

ML: Precision measurements of jet and photon production at ATLAS (EPS-HEP 2023)
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