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Overview of Nanjlng ATLAS group

Faculty: &£ LL{(Shan Jin), BREE L
(Shenjian Chen), 5k & (Lei Zhang), XX
% (Tianjue Min, no M&O), E J#(Ligang
Xia), sk (Rui Zhang), B81%(Ming Qi)

Research stuff: Antonio Maria, Fabio
Alves

PostDoc: Liangliang Han (no M&O),
Khanh Vu

@ Students: 20+

+ students




Overview of OTP in 2025

© OTP in NJU-SYSU cluster

Total OTP

Including SYSU's outsized contribution




Contribution highlights: Hardware

® Three labs In

> Semi-conductor detector R&D and test

>~ Dark room for photon detector studies

NJU

>~ Education experiments

* cOSMIic muon detection

* cosmic microwave background measurement

© HGTD project: PEB design, R&D and production "\
» HGTD provides precise time information (30-50 ps)
~ PEB bridges the front-end modules and off-detector electroni
~ Comprehensive tests performed
> Joint testing with HGTD demonstrator at CERN: Yimin, Weixi
> Closely collaborate with IHEP

> Final Design F

® Schematic design of other types like 3B is completed.

eview (FDR

) in May 2025.




Contribution highlights: CP work

® Combined Performance (CP): Tau
> L2 convener: Antonio Maria (2023-2025)

> Physics validation: Antonio Maria

@ CP: Flavour tagging

> FTag software L3 convener: Ligang Xia (2023-2025)
> Xbb tagging: Khanh Vu, Jinchao Zheng

e CP: EGAM
> Photon ID: Zhanxiang Gao

> e->photon fake rate: Yong Zhou

® Simulation
> Fast calo sim L3 convener: Rui Zhang (2023-2027)



Contribution highlights: Analyses
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RML bic Tau

Comb

®

®

H—Zy Run2 + partial Run3 (arXiv:2507.12598): Zhanxiang, Fabio, Ligang,

Shan

HH—bbyy Run2 + partial Run3 (Phys. Lett. B 876 (2026) 140280):
Zonghuan, Yixiang, Rui, Ligang, Shan

SH—bbyy Run2 + partial Run3 (arXiv:2510.02857): Rui

© VBF H—11 CP (JHEP 10 (2025) 92): Antonio
e Boosted H— 11 Run2 + partial Run3: Antonio (ed.)

VH H—bb+cc resolved+boosted (JHEP 04 (2025) 075): Yuhao (INT ed.), Lei

H—pup Run2 + partial Run3 evidence (Phys. Rev. Lett. 135 (2025) 231802):
Zonghuan, Tianjue, Shan

e H->VV CP Combination Run 2 (arXiv:2603.20117): Rui
® European Strategy Update 2025 (ATL-PHYS-PUB-2025-018): Yizhou, Yimin,

Rui, Lei
ATLAS+CMS HH combination Run2: Yizhou (approval), Yimin (INT ed.),
Khanh, Rui (contact), Lei, Shan


https://arxiv.org/abs/2507.12598
https://www.sciencedirect.com/science/article/pii/S0370269326001346?via=ihub
https://arxiv.org/abs/2510.02857
https://link.springer.com/article/10.1007/JHEP10(2025)092
https://doi.org/10.1007/JHEP04(2025)075
https://journals.aps.org/prl/abstract/10.1103/gzdh-p159
https://arxiv.org/abs/2603.20117

Contribution highlights: Analyses

e HH—bbyy Run3: Zuofei, Yixiang, Shan
e HH—-bbTT RUn2 + partial Run3: Yimin, Antonio, Lel

e HH—bbbb Run2 + partial Run3: Yizhou (INT ed.), Jinchao, Yuhui,
Zonghuan, Tianjue, Fabio, Ligang, Rui, Lel

® HH—-bbll Run2 + partial Run3: Fabio (contact), Shan
e HH-—-multilepton Run2 + partial Run3: Fabio, Yixiang

® Higgs Legacy Combination Run 2: Yuhao (contact), Fabio, Antonio,
Yixiang, Rui, Shan

® H—et/uT Run3: Antonio
® H—ee/ep Run3: Rui

® QOther single H analyses



Contribution highlights: Analyses
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Heavy neutral lepton search Run2: Weixi, Antonio, Lel

Semi-Visible jet + ISR photon Run 3: Zhanxiang, Ligang,
Shan

BSM search in tt final state Run3: Jiawei, Zhanxiang, Ligang,
Lei, Shan

BSM search in T final state Run3: Yimin, Weixi, Antonio

Anomaly detection two body multi-trigger Run3: Ruli
(contact)

Soft Unclustered Energy Patterns Run2: Ligang



Gallery of published results in 2025

1.2 T B R S  AAEEREEEans
ATLAS and CMS —e— Observed ; S = — e — | | |
LHC Run 2 ---- Expected (uffim®" = 0) ATLAS +CMS ! ® 180— ATLAS — KZ -k ATLAS Pre”minary
un + 1.0} Projections ESPPU 2026 e O — _ -1 ¢ Data -
= Expected 10 j 26 | — < 160E- Vs =13 TeV, 140 fb . = i |
Vs =13 TeV [ Expected +20 Vs =14TeV, 53, 3ab™" per experiment 3 ® = ~ » — Signal + background S Vs =13 TeV , 36.1— 140 fo°
ggF -+- Expected (Ufi§i™V =1) 0.8 — SM SMEFT 6 i q:> 140 Is =136 eV, 165-fb — Signal = K T my =125.09GeV., Iy, | <25
Ofiy +Ofn =32.8fb Ol aMEFT 6 kT — 166 o loUncertainty  «—i’ ® = H— Zy all categories Back q = w - - H
Exp. Exp. PR T , k3 €[0.74 —1.29] K () 120_—I 1+S /B ighted sum =~~~ ackgroun — B B
Obs. asimov _ gy (Asimov _y| =~ | e SMEFT 8, kI'n = 1.69, k{'in = 5.4 o K o - In(1+ ss) Weighted sum -
(MHp ) (Ui ) S 06t HH-driven B ® 100 68 =
i < "7| =—-- Log. Potential, kJ"" = 1.57 1o Uncertainty = - — K Leptons Quarks
: Exp. Potential, k"" = 1.99 ks €10.74 =~ 1.29] 7 (o)) — ] t 1= -1
| p. Potential, k3 J =2 80 — 1% 1% C t
CMS|- 35 2.6 3.6 0.4t %’ 60E- = _ ul| Ve -
021 40 < Ky d | s BN
i 201 — B Force carriers  Hi ]
i — - ggs boson
ATLAS|- i 2.9 2.4 35 o.o% - = L | ! | = K —e—]
| . . . 95 4 v |z |w B
- —~ 0.2 SMEFT6 HH-driven m o — -
: ] ©- 20 Uncertainty 20 Uncertainty , E g
1 1 ~ SMEFT 6 HH-driven (®)] {
Combined | e+ 25 17 28 E 0.1 10 Uncertainty 10 Uncertainty % 'g 5 L 7 R ——— I E— !
! a
: : | 0.0 =~ -4 i —
L1 I 11 III I L1 III I L1l I L1l 1 I L1l I | I L1 1 I L1 11 I | I L1 1 I L1 11 6— _0 1_ 115 K EffeCtlve Kg’KY’KZV’ pSM = 890/0
1 2 3 4 5 6 7 8 9 10 11 12 x© O g R
95% CL upper limit on HH signal strength upy —0.2 ' 53 5 5 I T e B - ---- Resolved k,,k,,k7,, p,, = 82% |
) K'y —— ——— SM prediction
KZ;/ ®
HIGGS AND ELECTROWEAK | NEWS HIGGS AND ELECTROWEAK | NEWS T T T
® ® [ J [ ]
A step towards the Higgs self-coupling Mapping rare Higgs-boson decays 08 1 12 14 16
7 November 2025 9 September 2025 Parameter value
ATLAS  Expected -
. . B — -1 ]
A report from the ATLAS experiment. A report from the ATLAS experiment. V=1 -Sozﬁ,v’ 140 fb —— Observed -
C A=1TeV
- 95% confidence level _ 1
14 A defining yet unobserved property ¢ 3 ATLAS ¢ data ' : pesthlt 9o EE
1.2 gﬁauaemv 140/168 fb™* e:,pecw?, Y Y §2OOO | ¥5=13/136TeV, 140/165fb*  — total pdf Rare, unobserved decays of the ngH —ZZ" (prod.+decay)[- . 051  [-0.99,1.8] ]
b 0 Loty ’ opserve . . . ey 1600 - H— uu — 'g |pdf B [_1 5, 1_5]
: HH = bbyy Higgs boson is its ability to couple to 2 inclusive, In(1.+S/8) weighted backgowndpet | boson are natural places to search s o s 111008
£ 10+ . 5 ~ prod.)- - [0.83, 0.85] |
¥ o o The ATLAS collaboration has now se g physics. At the EPS-HEP conferenct Ho vy (orod)L . 02 057121
2 ) Or . o 1.
2 P : : D ) - [-0.99, 0.98]
§ 061 080 ot bounds on this interaction, by probi & ATLAS collaboration presented nev ...\ 010 1063, 084
-~ . . . 10 - ’ b ’ St
I 04+ 0.7 rare production of Higgs-boson pairs 23 : . : [0.59, 0.59]
£ 041 | o3 p g8 P i L improved measurements of two hig e 1y 1 roa)t _ 021 022,067
« . . o = R N . 22, U,
02+ Stig the self-coupling strength directlycc &2 _ ¢ ’ d Hicos d . [-0.41, 0.43]
0 . . o o . . .1 suppressed Higgs decays: into a pa Combined|- o 017 044,040
Run 2 Run 3 combined to the shape of the Higgs potential, a - , [-0.28, 0.29]
My [GeV] muons; and into a Z boson accomp - 1' 5 5Ty 4



Future plan

® Hardware:
~ HGTD: PEB design, production, assembly at CERN

® Combined performance

> Heavy flavour tagging

> Tau performance

® Higgs self-coupling measurements
» Partial Run 3, full Run 3

® Coupling between Higgs and heavy-flavour fermions

» H—=Dbb, cc, TT, etc
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