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FEZZE  (by 2028)

Higgs 57 & il & GEVHREREARZ) ~ 30%, FEKE] < 140 MeV, IS DR RGRE
Higgs v B & X1 56 HiggsiRll REUEIRE] 2.5 o

Higgs>up HifR>2.50 FHELH 30

Higgs>7Zy 8 32.3*cgy(pp—H—oZy) bR BRI H A L PR

Higgs—>cc IR F)26*og(W/Z+H—cc) Frif 5 i 1 A L KR

G IREREARL) ~ 30%, IR R otirE



Higgsii &Il & — Run 2 AR5

>R RS, M

ATLAS —— 'E\I"otalO |

* tat. Only

vl__i: SZT%V,T)394HIJ’1 @ Sys. Only
—49 .- 124.51+£0.73 (£0.73 Stat;
_2u2e - 1 125.33 + 0.50 (£ 0.49 Siat-;
_292u —e— 125.01+0.29 (£0.29 Siat-;
_4u —— 124.93 +0.29 (£0.28 Stat;
_Combined —e— 124.99 + 0.19 (£0.18 Slat-;
[ Run Hﬁ """"""" 12494 £0.18 (+0.17 Stat)
123124125 | 126127
m, [GeV]

Events / 2 GeV

50

40

30

20

10

PR GUT R RE DA ATLAS TR 2% RAF ikl - B i

%ZiitiRZ 35 muon channel 3§

T 7T I T T T [ LI I T T 1T [ T T T I T 1T T 7

L ® Data i

= A TLAS Higgs boson (125 GeV) -

—H > ZZ* — 4u . —

L Vs=13TeV, 139 fb" XX, VWV i
B Z+jets, tt

7/ Uncertainty

ITI]TIII[IITI'ITTIIII
_&\\»_
|

150
m,, [GeV]

160

Events / 2 GeV

20
18

® Data
A TLAS Higgs boson (125 GeV)
H— ZZ" - 4e 2z
s=13TeV, 139 fo" XX, VWV
B Zjets, tt

%% Uncertainty

140

150 160
m,, [GeV]

Largest contributions to the systematic uncertainty of

my.

Systematic Uncertainty

Contribution [MeV]

Muon momentum scale
Electron energy scale
Signal-process theory

+28
+19
+14




Higes i sl & — Run 1+2 combination

L d

> 1% Run 2PL X Run 1 B4 430 R 21 AR IE R BdE, @i 220l & ] fEH)
ECMSSEIBEEM &, S Ak Sk 8k B

I

S e =N /N =N
»ATLASSZERun 1+ Run 2 Y32 5X06FREmEKGI 2
T | I I I T I T T T | I I I T | T T I I | I I I I | T
ATLAS e Total Stat. only | Combination
Run1i: /s=7-8TeV, 25 fo~!, Run 2: /s =13 TeV, 140 fb~!
Total (Stat. only)
Run1 [/ — vy [ . 1 126.02 + 0.51 (+ 0.43) GeV
Runi1 H — 4¢ I * | 124.51 + 0.52 (+ 0.52) GeV Y H . N o
Run2 H — vy I_|H 125.17 + 0.14 (+ 0.11) GeV I%ﬂ?ﬂéﬁmj\ H HUTT&Z\ABATLAS—%CMS
Run2 4 — 4( —e—i 124.99 + 0.19 (+ 0.18) GeV N A)L? j[é ;E /J . =,
Run1+2 H — ~y e 125.22 + 0.14 (+ 0.11) GeV %EM‘ = ? XX ? ST H }El'lgis}ﬁ%
Run 142 H — 4¢ e 124.94 + 0.18 (+ 0.17) GeV H:)é{_j\le EH , u]ﬁ_‘;"{;‘* I%{LJE:*Q}E
Run 1 Combined I-I—O—-I 125.38 + 0.41 (+ 0.37) GeV
Run 2 Combined I-OI—I 125.10 + 0.11 (+ 0.09) GeV
Run 1+2 Combined e | 125.11 + 0.11 (+ 0.09) GeV
| | | | | | | | 1 | | | | | | | 1 | | | | | | | | 1 I 1
123 124 125 126 127 128
my [GeV]

125.11 &+ 0.09(stat) £ 0.06(syst)
Phys. Rev. Lett. 131, 251802 (2023) 6



F Pk % — CP recommendations

» We need to get public results in 2028

» The analysis is stat. dominant but we might still get pressure to use “Legacy”
recommendation

»Have been in contact with Egamma conveners
e They say they are aiming to have recommendation in 2027

e They would like the analysis to use “Legacy” recommendation to make easier future
combination with yy channel (NPs etc technical reason)

»Have started to work on relevant CP studies directly
e One postdoc (Mourad Hidaou1) and one student (Hang An) from Shandong U.
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» Have been in contact with RML conveners

e If move fast, they are not against (at least now) to publish hist-based analysis

» Major personpower
e One postdoc (Shanjia Liu), one new PhD student (joining in Sept.) from Shandong U.
e One summer student (Lailin” s) from USTC
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https://arxiv.org/abs/2507.12598
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»Most challenging one

»Due to LHC data-taking schedule it’s very difficult to have the Run 3
combination analysis ready

»Run 2 legacy + Run 3 individual channel? Still very challenging and need to
put more person power

16
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» Combined Measurement of the Higgs Boson Mass from the H—yy and H—ZZ*—4{ Decay Channels with the ATLAS
Detector Using Vs=7, 8, and 13 TeV pp Collision Data”, ATLAS Collaboration, Phys. Rev. Lett. 131 (2023), 251802

» Measurement of the H—yy and H—ZZx*—4l cross-sections in pp collisions at 13.6 TeV with the ATLAS detector”,
ATLAS Collaboration, Eur. Phys. J. C 84 (2024) 78

» Evidence for the Higgs Boson Decay to a Z Boson and a Photon at the LHC”, ATLAS and CMS Collaboration, Phys.
Rev. Letts. 132 (2024) 021803

» Evidence for the dimuon decay of the Higgs boson in pp collisions with the ATLAS detector”, ATLAS Collaboration,
Phys. Rev. Lett. 135 (2025) 231802

» Search for the Higgs boson decay to a Z boson and a photon in pp collisions at 13TeV and 13.6TeV with the ATLAS
detector”, ATLAS Collaboration, arXiv:2507.12598

» Measurements of WH and ZH production with Higgs boson decays into bottom quarks and direct constraints on the
charm Yukawa coupling in 13 TeV pp collisions with the ATLAS detector”, ATLAS Collaboration, JHEP 04 (2025) 075

» Measurements of the Higgs boson production, fiducial and differential cross-sections in the four lepton decay channel
using 164 fb—1 of data collected at sV = 13.6 TeV with the ATLAS detector”, ATLAS Collaboration,
https://arxiv.org/abs/2605.19016

» Measurements and interpretation of the Higgs boson differential and production mode cross sections in the H—ZZ*—4l
channel at 13 TeV with the ATLAS detector”, ATLAS Collaboration, ATLAS-CONF-2025-002

» Combined measurements of Higgs boson production and decay at 13 TeV using up to 140 fb'! of data collected by the
ATLAS Experiment”, ATLAS Collaboration, ATLAS-CONF-2025-006
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