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Together, these new analyses showcase the cutting-edge techniques being used to explore

electroweakino production at the LHC.

Exploring electroweakino pair production

ATLAS researchers also set out to investigate
electroweakino pair production, specifically chargino pairs
and their interactions with neutralinos. The lightest
neutralino, in addition to being a dark matter candidate
particle, may hold the key to understanding the discrepancy
between the g-2 measurement and Standard Model
predictions.

For their new study, researchers looked for charginos
decaying in three ways — via two W bosons (WW), a W
boson and a Z boson (WZ), or a W boson and a Higgs
boson (WH). These decay channels can all result in similar
experimental signatures with one lepton. Researchers
looked for unique collision-event signatures with isolated
leptons, missing momentum and large-radius jets (or b-jets
in the WH case). They applied improved cut-and-count
strategies in the WW/WZ cases, and revised the previous
cut-and-count WH analysis with new machine-learning
techniques (see Figure 2). Using a BDT, researchers were
able to enhance signal identification in scenarios where the
chargino and next-to-lightest neutralino decays were
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Figure 2: Post-fit distribution of the data (black points)
and contributions from expected Standard Model
processes (solid histograms) in the signal regions of
Wh channel for the BDT signal output score. Two
representative SUSY signal models are overlaid in
purple dashed lines for illustration. The uncertainty
bands plotted include all statistical and systematic
uncertainties. (Image: ATLAS Collaboration/CERN)

mediated by a Higgs boson, or when their mass difference closely aligns with the mass of

the Higgs boson itself.
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ATLAS Reprocessing coordinator

?ATLASAppointment

search for appointments

- JB{EATLAS Data Preparation (L1) — Reprocessing Coordinator (L2)

4 ATLAS v > Appointment v

. - MREFMNALATLASFRIE £ ENreprocessing, APhysicsiz R o TEE;

DP - Reprocessing Coordinator

54%

l - ITHASERRUN3[ER2022, 2023, 2024EF E T Hifrelease24fdata
Qe reprocessing, A~ ATEATLAS Weekly meetingzZ&sHow to find Run3 dataset;

8 7024-04-01

ATLAS Weekly - BREITMAFIRNSZ+IEEEE, FEBFEHI2024 full data reprocessingfifkick-off/EE

https://indico.cern.ch/event/1466104/

How to find Run-3 datasets to do analxsis SDa Xu!
a presented the status of data reprocessing in Run 3 (slides). This is one of several activities Data Preparation is responsible for (more info at this link), in collaboration with software & computing and detector

groups, in addition to physics analysis and performance. The reprocessing of a specific dataset or stream can be requested via the DATREP JIRA project or via email. The 2022 and 2023 data were recently
reprocessed using the latest muon alignment and detector conditions (2022 will be complete soon while 2023 is completely done). For the 2024 data, periods E and F were reprocessed as well. An open
container exists to make the full 2024 pp dataset available. Multiple streams were reprocessed and a sizable number of different output formats were produced (AOD and various derived data formats for
detector or CP studies).

Run3 data (re-)processings Technical details

+ Recent large reprocessing of Run3 data with release 24, including

+ Data 2022 (DATREP-334) Bulk done, to run a new patched release to fix the remaining issues
+ The reprocessing of the 2022 and 2023 data after + Data 2023 (DATREP-334) Completely done

Run 3 - (re-)processed with release 23

Year Supercontainer
2023 data-taking finished using release 23 used

2024 Not processed in re23 : g 8 + Data 2024 E & F period (DATREP-331) Completely done
improved conditions and ensured that a

2023 data23_13p6TeV.periodAllYear.physics_Main.PhysCont. AOD.pro32_v01 % R
consistent muon reconstruction was used for

2022 data22_13p6TeV.periodAllYear.physics_Main.PhysCont. AOD.repro30_v01

both years + Athena Release: 24.0.42
Only to be used by PA groups at the moment

+ Stream: physics_Main, physics_BphysDelayed, physics_VBFDelayed, physics Late

Run 3 - (re-)processed with release 24 + Output format:

+ The Run 3 data (2022-2024E/F) was reprocessed

ear e in release 24 in August 2024 to benefit from the : g‘;yosgjzxzzﬁgﬁogliﬁ gffg}EZé Ug ;J:ngz‘i%ﬁ GOZI le)‘fﬁDM_MCR DAOD_IDTIDE,
204 dala24_13p6TeV.physics_Main OpenEnded AOD prod0_v0' improved muon alignment and updated
2023 data23_13p6TeV.periodAllYear physics_Main. PhysCont AOD.reprod0_vo!1 conditions for detector systems (e.g. Tile). ¢ physics_BphysDelayed: 40D, DESDM_MCP Conditi;)‘r)lztzn'g(:: ONDERABLKPAZ022.15
222 data22_13p6TeV.periodAlVear physics_Main. PhysCont. AOD.reprod0_vo!1 N.B. for the rest period in 2024, the improved + physics_VBFDelayed: 40D T (ORI T A I
e o RS muon alignment was used + physics_Late: AOD (not for data 2024) Geometry togs ATLAS R3S202105.00.00| 1 1
LT — ——————CGG5 — S
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CEPC BSM
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25 CEPC RefTDR Y124, thEIIESF4E
smuon production_ 9T {E,
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FIG. 67: The exclusion reaches for higgsino and slepton at CEPC and LHC. The

compressed SUSY particles are picked for the comparison except for selectron.

CEPC New Physics Potentials S brodueion

Prepared for the CEPC BSM white paper v LBD gt

CEPC BSM Physics Study Group stau pair

Vs [GeV]|L[ab™ 1) Sensitivity Figs. | Ref.
chargino pair 240 5.05 chargino excluded up to 120 GeV 58 |[354]
Light electroweakino
240 5.6 selectron excluded up to 4.5 TeV 59 |[356]
smuon pair 240 5.05 smuon excluded up 118 GeV 60 |[357]
Light slepton stau pair 240 5.05 stau excluded up 117 GeV 60 |[357]
smuon pair 360 1 smuon excluded up 178 GeV 60 | [
360 1 stau excluded up 175 GeV 60 [
off-shell smuon pair 240 5 smuon excluded up 126 GeV 62 |[359]
efen — X9 (bino) + x{(bino) + | 240 3 right-handed selectron excluded up to 210 GeV| 61 |[358]

F-SU(5)

upper limits on 7, up to 115 GeV

63

[360]

VII. Supersymmetry (Tianjun, Lei, Xuai, Da) FSU0)

upper limits on ég up to 150 GeV

(360]

A. Introduction

TABLE X: Recent results from the CEPC study on SUSY. The first column lists the signal

B. Light electroweakino searches

signatures, the second column presents the corresponding production modes, the third and

C. Light slepton searches
D. Input from the European Strategy

fourth columns provide the center-of-mass energy and the integrated luminosity, the fifth

column shows the sensitivity to the coupling, suppression scale, or branching ratios, and

E. Summary the last column provides the references.
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ATLAS HistFitter expert

mlmu-. A software framework for statistical data analysis

Software
Introduction
Installation
Tutorial
Documentation

Publications & Talks

Example results

+ News

+ Introduction

+ The HistFitter Group
+ Acknowledgements

News

* March 2015: The HistFitter publication is accepted by EPJC.

* March 2015: Tutorial at DESY

Introduction
A software framework for statistical data analysis, called HistFitter, is presented here.

HistFitter has been used extensively by the ATLAS Collaboration to analyze big datasets originating from proton-
proton collisions at the Large Hadron Collider at CERN. Since 2012 HistFitter has been the standard statistical tool in
searches for supersymmetric particles performed by ATLAS. HistFitter is a programmable and flexible framework to
build, book-keep, fit, interpret and present results of data models of nearly arbitrary complexity.

It extends existing statistics tools in four key areas:

L T— T
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- Search for direct production of electroweakinos in final states with one lepton, jets and missing
transverse momentum in pp collisions at $\sqri{s}$=13 TeV with the ATLAS detector, JHEP12(2023)167
[contact editor]

- Search for electroweak production of supersymmetric particles in final states with two t-leptons in /s =
13 TeV pp collisions with the ATLAS detector, JHEP 05 (2024) 150

- Search for supersymmetry using vector boson fusion signatures and missing transverse momentum in
pp collisions at ,/s=13 TeV with the ATLAS detector, arXiv:2409.18762, submitted to JHEP

- Mingjie Zhai et al, HGTD DC/DC Converter in Low Temperature and Magnetic Field Operation, 2024
JINST 19 C02006

25

CEPC_LRIFRIIEEAR, FREBUIFAINE, 100/55T, 2022-2024, £5
MR ELNSFEMEPNNA, FRElFRmE, 15077T, 2023-2025, £5
FENFMERESXRNE, EXEQMABMHEERFHREIFS(E, 40055, 2023-2025, £5

ET ATLAS SR EHIBLIGITEREIA Higgs F15 FHFE: FRE: FHFAFHNKFMAR, BEREFMEAKRH

PR ERBIAR, 525/7T, 2024-2028, &5 "
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1. SUSY search at LHC (plenary), China LHC Physics workshop 2023, 16-20 Nov

2.

o
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2023, Shanghai, China

Neutralino Search in ATLAS, 3 =[@itt FHI= B FIES FEHIERI G al @A
£, 7-11 May 2024, Xichang, China

Recent SUSY search at LHC, Seminar, HeiNan University, 26 May 2024, Kaifeng,
China

Classifying hadronic objects in ATLAS with ML/AI algorithms, ICHEP 2024,
18-24 July 2024, Prague, Czechia

CEPC white paper -- Supersymmetry, CEPC New Physics Workshop 2024, 1
Sept 2024, Zhenzhou, China

. ATLAS jet tagging, IHEP ML Workshop, 16 Oct 2024, IHEP

How to find Run-3 datasets to do analyses, ATLAS Weekly, 22 Oct 2024, online
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8.

China LHC Physics conference PC (2022-2024)
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NHEARS & FE

- AREEIBE3TATLASYIIE 9 #riYEditorial Board/Reader
H 2PN o SERAR THHIXE,

ATLAS-CONF-2023-055 SUSY EWK pMSSM summary Editorial Board - Member
CONF-SUSY-2023-19

ATLAS Run 2 searches for electroweak production of supersymmetric particles interpreted within the pMSSM
2023-08-15
LULO™VO -

ATLAS-CONF-2023-048 SUSY EWK with multiple b-jets Editorial Board - Member
CONF-SUSY-2023-16

Search for pair production of higgsinos in events with two Higgs bosons and missing transverse momentum in $\sqrt{s}=13$ TeV $pp$
2023-08-09
L LI VO s

collisions at the ATLAS experiment

PUB-5U5Y-2022-09 Prospects for EWK all-had at HL-LHC Reader - Member

2023-01-16

- IHEPZIEMEROBZEEZATHAG: MEARER. EEWUMEREIF

 EIEES:
- [BEel] ZBRA (8ISIH) : 1L/compressed/HGTD PEB
[EEE] 2PE (BXigint. BISUH) : HZa/compressed
- 2iFE (BISIM) : compressed stau
- Rabia: 1L2L
- EHtk: jet tagging

Editorial Board

Editorial Board

DE JONG, Paul (Nikhef)
OIDE, Hideyuki (KEK)

XU, Da (Beijing IHEP)

Editorial Board formed on
Sunday, 23rd April, 2023

Editorial Board

Editorial Board

ARGUIN, Jean-Francois (Montreal)
ROSSINI, Lorenzo (Freiburg)

XU, Da (Beijing IHEP)

Editorial Board formed on
Monday, 09th August, 2021

Readers Data

Readers

VIVARELLI, lacopo (Bologna)
XU, Da (Beijing IHEP)

First Reader chosen on
Thursday, 19th January, 2023
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TEETFT

- ATLAS reprocessing coordinator: SEakfull 2024 data
reprocessing

- HTHIFEATLAS Run3 Y15 1h; S£=xEconstituent W
taggerfII R

. HGTD: IEHPEBINBfaH E1T

. CEPC: S=pBSMAEE*TE
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