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Resarch Topics @) YAEXALF  AeddyaT
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Higgs:

Combination,
Di-Higgs, Rare
Decays, ...

Higgs BSM
Probe &
Bl\Y
searches
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H->Zy Search Run 2 + Partial Run3  w/IHEP&NJU

arXiv.2507.12598 [Phy Lett. B accepted]
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« Updated analysis with Full Run2 + Partial Run3(165fb-1), obs. (exp.) significance 2.5¢ (1.90)
* ~61% improvement to ATLAS Run 2
« ~19% improvement to ATLAS+CMS Run 2 combination

« Contribution: analysis contact, INT editor, approval talk, bkg. modelling and syst. etc. <7-



ttH—-multi-lepton Full Run 2 w/ SDU
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« ATLAS full Run 2 measurement iy = 0.63 020 _, 19 7.2% compatibility with SM.
* CP interpretations in Higgs-top Yukawa coupling
» obs. (exp.) exclusion at 68% CL. |a|<62°(43°)

« Contribution: analysis contact (until Aug. 2023, former postdoc), 2ISS channel etc. <g>



HH Full Run 2 Combination ATLAS + CMS
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, , w/ IHEP&NJU&USTC&SDU
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95% CL upper limit on HH signal strength uyy

« ATLAS+CMS Full Run 2 combination (140 + 126 fb"): gy = 0.8 09 _,-
* HH significance ~1.10
* Limits: -0.71 < k,< 6.1, 0.73 < K,,< 1.3

* Contribution: INT Editor, statistical framework optimization. statistical results etc.
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Triple Higgs Search HHH—6b
- Phys. Rev. D 111 (2025) 032006

NIVERSITY Tsung Dao Lee Institute

https -//atlas. cern/U,odates/Brleflnq/F/rst Tri- H/qqs Search
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 1st triple Higgs search and resonance search at LHC Y e :
—400— —

« 59fb upper limit at 95% CL on SM HHH - b . I

. ' . . ~600— R

« Higgs quartic self-coupling limit [-230, 240] A N W S |

« Contribution: Analysis Contact, analysis strategy, event selection optmization o


https://atlas.cern/Updates/Briefing/First-Tri-Higgs-Search

BSM in 4-tops & nTGC in Z(—ll)y ) FAERAAE AT

’14»,,4;6“3& SHANGHAI JIAO TONG UNIVERSITY Tsung-Dao Lee Institute
Eur. Phys. J. C 85 (2025) 573 + The 1st SU(2)®U(1) nTGC constraints
! J at the LHC (SMEFTE L &=FTHE)
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My [TeV] « Contribution: Analysis Contact, Contact Editor,

Approval Talks, full analysis
* Conribution: Approval Talk, TLOS analysis <11>


https://doi.org/10.1140/epjc/s10052-025-14041-z
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arXiv:2603.22478 (submitted to EPJC) arXiv:2511.15569 (submitted to EPJC)
o) EHIIIHIHIII”IHII.I;D;'[;IIIHIHIIHE (%) L B e L L B
= — - E 103 —
2z C ATLAS P [ Systematic uncertainty 7 qc) 10 ATLAS ¢ Data I ZZ E
T o5 JP=TATSN, 190 SHERPA (NLO 0}, 1j, LO 2}-4j) T Vs=13 TeV, 140 fo - WZ W Zijets
S 10°E" Inclusive W(sv)y i MGS5+PY8 (NLO 0,1j) = pp = ZZ —£EVVjj I WW-+top I other ]
o = Baseline region # GENEVA+PY8 (NNLO) S 102 =t /A*=0.5 TeV* 7/ Uncertainty _|
© — #  GENEVA+PY8+EW, — 0 -=fp IA* =1 TeV* E
1045_ _— = e oo
E A@n e E ____________ |
B 10 & N 10 =
10° '3 . =  F e $ 0909094 Tttt E
- o o 3 T T T T 7]
: u A~ : 1 T h e e . _.:
1025_ —§ =
- o ®e = . . :
10 = . =
g1.2:'""'!"'""""""!"'!"'"'!"'— @1'5 """ Y
HEE AR TRy QLT ST L N T S 3
b t 4 it t 4 & 1 / """""""""""" g
3 0.8 - 0 :

o
o1

1 208-06-04-02 0 02 04 06 08 1

OHWB

1000 1500 2000 2500 3000 _ 3500
m#4 [GeV]

» Improved sensitivity on o,;;; by a factor of 2.5 o(pp — ZZ) = 15.38 + 0.81 pb.

- Contribution: bgd estimation, lepton fake factor * Contribution: Analysis Contact, Approval Talk,
study bgd estimation, unfolding. <12>


https://arxiv.org/abs/2603.22478
https://arxiv.org/abs/2511.15569
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Contribution: Analysis Contact, Approval Talk, Full analysis m[GeV] 13 >




Jet Flavour Tagging Performance

ATLAS Physics Briefing w/ SYSU&USTC&NJU
Nature Commun. 17 (2026) 541

Updates > Briefing > ATLAS enters a new era of jet flavour tagging — powered by Al
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ATLAS enters a new era of jet flavour tagging —
Tags: powered by Al

jets,
EPS 2025, 7 July 2025 | By ATLAS Collaboration
machine learning

C-jet rejection

Modern Al techniques are unlocking new ways to analyse particle
collisions, and ATLAS is embracing the possibilities.

N

Light-jet rejection
=)

=i
o

The most common signals produced in proton-proton collisions come 1 03 = 0 = r =
from particle jets — collimated sprays of particles created when quarks or F . ] 3 - .
gluons transition into hadrons. Jets dominate the data collected by the N
ATLAS experiment, yet identifying what type, or flavour, of quark initiated | Lr—jﬁ%
a jet (jet flavour tagging) is highly challenging. This information is crucial - L
for precise Standard Model measurements and searches for new physics 1 0 E = w1
phenomena.

Jets arising from a bottom or charm quark (b-jets and c-jets) have unique : : E =%
signatures compared to jets initiated by up, down or strange quarks or
gluons (“light-jets"). They contain a high number of tracks, a fraction of 10 F =
which are measurably displaced from the proton-proton collision point. Jet E ]
flavour tagging takes advantage of these subtle but distinctive features.
Traditionally, ATLAS physicists used algorithms aimed to reconstruct
various features associated with displaced decays to then feed them into

T T
GN2
GN2 calibrated
DL1d
DL1d calibrated |

0 0
a machine-learning model that would determine the jet flavour. Now, 1 0 055 0I60 065 070 075 080 0I85 Olgo Os 1 0 055 060 065 070 075 080

physicists are using major advancements in artificial intelligence to upend

this paradigm. J b'jet effiCiency

 GN2 tagger: ATLAS introduced new flavour tagging calibration technique

« Significantly improved flavour tagging performance

» Contribution: MC samples production/validation for GN2 training/calibration

1 |
0.85 090 0.95
b-jet efficiency
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RPC Activities

Joint massive production and testing at CERN:
 Lining Mao, Xi wang, Yifan Zhu.

« Will send more manpower

Bakelite procurement from ltaly (finished) for BLS
chamber building: 50 pieces,

FE boards:
* Received items from CERN: LDO regulator,

connectors

« Will order with some companies in China for
manufacture when the design is settled

MDT Gas System Monitoring (Ngoc Khanh Vu ->
Yifan Zhu)

<16 >
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HGTD Wafter Testing Activities

« Set up wafer testing stand using UF3000-Exe probe station lan hub
. - - . . - / :
:?_Ieélsl’:)eg ?nutomatlon scripts and remote testing workflow with 3 72 - ~Efuse |

« ~6min per ASIC -> 13hrs per wafer, excluding retest

« Efuse: 20s per ASIC -> ~1hr per wafer

« Auto summarizing test results and retesting for bad ASICs
HGTD DCS FELIX Monitoring Development

Shift period: one week per month
« 2025 May — June; 2025 August; 2025 Oct - 2026 Jan

 Tested and documented 11 wafers

* Next step
numGoodUgly combined —
» Main production test from April ‘26 _ ;:E: u ono i
 Wafer switching / FPGA automation L > [ wncons @ | Froa —@cm
. N °
Team: Xiang Chen, Jiahui Wu, Chonghao Wu, s _HN @
Zelin Yan, Haydar Mas‘ud Alfanda, Shu Li, Liang Li :Waf;% :D o

Probe
0 Station




ITk Beam Test Activities

SHANGHAI JIAO TONG UNIVERSITY Tsung-Dao Lee Institute

SJTU/TDLI team participated in Beam test activitives (Lin Yang at DESY, April 2025)
Dian Yu completed QT at March 2026: “Develop Python scripts and database reporting to
supporting the production of ATLAS Inner Tracker Strips ASICs”

SS 20USBMSOOOO381 _irradiated

3
oy 1'4—321 ASIC1,.2 | 5 f ; 110" =
qC_) Operatlng wmdow width: 0800 0306 0.494 fC —] %
o 1 2_— . . . ‘ Q
= C Z Eff : —410 2
S : - (&)
L - — Efffit O
1__‘\. """""" ’’’’’’ Eff=0.99 J O
- : : ——NO — 10" _8
0.8~ - NO=0.001 - o
B : Wlndow = =
0.6 , g
R “""“""’“""""’.’1’663'5 """ —10 2
0.4__ " Vt5°=2.(;3584 fc E
- —107°
0.2_— . lendf=;4.503
0 L1 TR N . BTN | [ R Lo T R R —
0 1 2 3 4 510

Threshold [fC]
=» Lin Yang’s talk at CLHCP, Oct. 2025: “Beamn Testing of ATLAS ITk Strip Module”;
Poster at the “ S /F£-FBEHENEETHT=" (L4) . April 16 -19, 2026
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ATLASSLI®YITERFSE (Run1/2/3>HL-LHC)

IS HTRI F I RS Higgs rare decays; Higgs-top Yukawa coupling; Higgs self-coupling
FEREBERRRIE: WYy, ZZ(—llv) differential cross sections
SHEFWIEISS: 4-tops; nTGC in Z(—l)y; mono-S to bb search

RMZSEBERSY: Jet Flavour tagging; E/gamma and muon performance etc.

SEATLASHRNBARMB B F#HT

RPC: joint massive production at CERN
HGTD: developed automation scripts for wafter test

ITk: joint beam test at DESY and completed data analysis for module-s381
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SJTU-TDLI Cluster OTP 5.4

1 [Class Task 2025 2026
2 Class 2 ADCoS Senior shifts 0.2 0.2
3 Class2 ADCoS Trainee shifts 0.18 0.01
4 |Class 2 Analysis Release Shift 0.16 0.04
5 Class3 Generator Physics 0.01

6 Class3 MC Sample Request for Physics and CP Groups 0.2

7 Class 3 Performance Studies - Flavour Tagging 0.81

8 Class3 Simulation 0.3

9 Class3 MDT operation and Maintenance 0.17

10 Class 3 RPC operation and maintenance 0.02

11 Upgrade Construction Phase-Il HGTD 0.66

12 Upgrade Construction Phase-Il ITk Strips 0.55 0.24
13 Upgrade Construction Phase-ll Muons 0.91

14

15 Total ¥ 417 0.49
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