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Motivations behind the measurements &

| M| The Higgs boson mass 171, is a fundamental free parameter of the Standard Model:

= the Higgs boson production cross sections ¢ and decay branching ratios, i.e. the ™)

Higgs boson couplings with all other particles, are established only when m; is fixed

= 1y plays a key role in the global EW fit, i.e. in the internal consistency of the SM
(interplay between the m,, my, and mp)

= the stability of the EW vacuum depends on my

>

_

= my experimental
measurement needed!

i I'y | The Higgs boson width [ ; is predicted in the SM as a function of my: Iy, ~ 4.1 MeV for my; = 125 Ge\V.

Measurement needed to:
= Verify the SM predictions

= Solve the degeneracy between couplings and I';: Higgs production cross sections as measured in different production

and decay gives access to this ratio:
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Higgs boson mass at ATLAS
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The history of the mass measurement in ATLAS &

Previous measurements by ATLAS (CMS) with H — ZZ * — 4l and H — yy channels: Phys. Lett. B 843 (2025) 137680

> L L B B B R A B
= Full kinematic reconstruction of the final state N 1zo;§:§i%‘°;’;;|b4 —Jailiata
= Best invariant mass resolution (1-2%) on the signal 2 100/ 7 e
= Peak above a continuum bkg in the m,,,, or my, distributions "0 f ]
Analysis Precision on 11y, %0
, Phys.Lett. B716 (2012) 1-29 401
Discovery 0.45% 126.0 + 0.4 (stat.) + 0.4 (syst.) GeV 20!
2012 o
Runl 25 bt @+/s =7/8 TeV) 110 120 130 140 150 160
ATLAS H — yy 0.4%  Phys. Rev. Lett. 114, 191803 (2015) Phys. Lett. B 847 (2023) 138513"
B s
2015 Runi (25 fo! @ /s = 7/8 TeV) D100 e ot ckgound
= = N —— Signal + Background ]
ATLAS+CMS yy + 4l 0.2% Phys. Lett. B 784 (2018) 345 §1200: e Al catezories : E
% 1000F In(1+ S2%/BL) weighted sum
2018 Partial Run2 (36 fo-' @ 4/s = 13 TeV) U%) 800 " E
600
ATLAS H — yy 0.3% 400
ATLAS H — 41 0.3% 2001 E
0" —f[g~ 720 T30 140 150 160
2023 Run2 ATLAS H — yy oo reported in tpdally’s
Runi + Run2 ATLAS yy + 41 % presentation!
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https://www.sciencedirect.com/science/article/pii/S0370269323002149?via=ihub
https://www.sciencedirect.com/science/article/pii/S0370269323006494?via=ihub
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.114.191803
https://www.sciencedirect.com/science/article/pii/S0370269318305884
https://www.sciencedirect.com/science/article/pii/S037026931200857X?via=ihub

Electron, photon and muon calibration achievements ‘¥

Why did it take 4/5 years between the end of Run2 data taking (2018) and the full Run 2 mass results (2022/2023)7?
In-depth understanding of the detector performance, in particular regarding e, y and u

5X1‘073I T T LA L L L L

ATLAS E

- e/gamma: JINST 19 (2024) P02009 : fe-Ts T 10w
4+ Larger datasets (Zee, ZIly) 21 :

+ Updated/improved methods (LAr layer inter-calibration,

uniformity corrections..) )
- Pre-fit unc. E
2012 +New linearity fit: E; dependent systematics are T e E
constrained by the measurement scale factors in E bins I R R RS [ N FONE FTg
. . . E;[GeV]
+ Overall calibration uncertainty reduced by a factor of 2-3,  _ e
2015 depending on particle type 1 and py %::: 8 v, 13910" bl
%1 91.4 E_ éo:n)t::ed tracks Systematis _?
2018 End of RUn? = muon: Eur. Phys. J. C 83 (2023) 686 912 :
na ot Hun +New methodology charge-dependent sagitta bias scale 909;W
correction 90.65- E
4 r . . : 2 E
/Syears | iusion of JIw — uu data in scale/reso correction 2‘;‘;_ E
2022 Full Run? results 4+ New fitting techniques with better convergence 1033—-
2023 + Momentum scale uncertainty reduced up to a factor of 2 o2 1'.001: . .
oS 200000%,0 . = 00000000500004%000000% 00000000, %
“lEo0.909 - * 3
0.998

25 2 15 1 05 0 05 1 15 2 25
leading muon n
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https://iopscience.iop.org/article/10.1088/1748-0221/19/02/P02009
https://link.springer.com/article/10.1140/epjc/s10052-023-11584-x

Mass measurement in the H — ZZ * — 4/ channel al Phys. Lett, B 843 (2023) 137880

= Events containing at least four isolated leptons (I = e, y) emerging from a common vertex, forming two pairs of oppositely
charged same-flavour leptons.

= 4 channels: 4y, 2u2e, 2e2y, 4e

= Dominant background = non-resonant ZZ* production (~90% of bkg yield)
= Neural Network based discriminant separating signal and background (Dnn)
= Modelling of per-event resolution (o))

= The resolution ranges from 1.5 GeV (4p and 2p2e) to about 2.1 GeV (2e2u and 4e)
= Signal PDF modelled as a function of Dnn , 0j and myj

Illllllfllll\lll\lll\lll |||||||||||\|||\III‘IIII

9100 ATLAS e Data % :' LI L R ‘|.'D't"| T % L L \\\\“D\\\\‘\\\\
. L n - ata L ata
o i > Higgs boson (125 GeV) | G o9b ATLAS Higgs boson (125 GeV)_] o] - ATLAS Higqs boson (125 GeV)
=~ "H—>ZZ* > 4 = s — FH o ZZ* - 4 2z : o~ 120-H—= 22" — 4l . o
€ 80~ Vs=13TeV, 139 fb XX, VWV o C Vs 13TeV, 139 b XX, VWV ] Ny - Vs=13TeV, 139 fo VWY .
o | 115 < m, < 130 GeV I Zjets, tt ~ 60 » B Zets, — @ » B Zsjets, -
Lﬁ V2 Uncenalnty ..g 8 % Uncertainty - CIC.) 100 N % Y4 Uncertainty 7
- q) 50 :_ ¥ . . I-I>J : 9 i
sil LI>-l i % 115 < m,, < 130 GeV 80 f ]
I 40 }? = - %
r 7 60 __ % ]
40| // 30 E :
27 / 7 + ] | 40— .
%///// Y 7 Jf } )f/////,J(
20 i_ 7, 2 }%
L n Y
227, s
0 010 120 130 140 150 160
0 0102030405060.70809 1
DNN G, [GeV] my, [GeV]
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https://www.sciencedirect.com/science/article/pii/S0370269323002149?via=ihub

Mass measurement in the H — ZZ * — 4] channel gl

Phys. Lett. B 843 (2023) 137880

my; from a simultaneous unbinned maximume-likelihood fit to the four channels in the mass range between 105 and 160 GeV

< 18 ATLAS

N 16 Ho 22 S 4

1 4F Vs =13 TeV, 139 fo"

1.2¢
1R
0.85-
0.63—
0.4
0.2
0=

T T | T T T T | T T T T T T
—— Combined — 4p
..... Stat. Only —— 2e2p

W

2u2e
4e

III|III|\I1|\II|I\I

I N e LN A
124 124.5 125 125.5

m,, [GeV]

ATLAS e o

* at. Only

ot ==
i 4e ! - l i 12451+ 0.73 (£0.73 Stat-;
i 2u2e ||—|§|—| 125.33 £ 0.50 (+0.49 Stat-;
i 2e2u |—L—c 125.01+0.29 (*0.29 Stat-;
i au |—n|—| 12493 +0.29 (+0.28 Stat.;
i Combined |—l:—« 12499 +0.19 (*+0.18 Stat.;
ants2 12494 018 (+0.17 Stat)

T R T S T A

m,[GeV]

Systematic Uncertainty Contribution [MeV]
Muon momentum scale +28
Electron energy scale +19
Signal-process theory +14

e Statistically dominated

* Main syst. uncertainties from y and e scale

0.15% precision

Run2 H—4l: m, = 124.99 + 0.18 (stat.) + 0.04 (syst.) = 124.99 + 0.19 GeV

Also performed combination with Run1 analysis:

0.14% precision

Runi+Run2 H—4l: m,, = 124.94 + 0.17 (stat.) + 0.03 (syst.) = 124.94 + 0.18 GeV

DEGLI STUDI
DI MILANO

UNIVERSITA (X

ATLAS

EXPERIMENT

Laura Nasella | Higgs mass and width at ATLAS

| PASCOS2024 - July 9th, 2024 | 7


https://www.sciencedirect.com/science/article/pii/S0370269323002149?via=ihub

Mass measurement in the H — rY channel ul Phys. Lett. B 847 (2023) 138315

= Require two good-quality and - 02— T R A _
: : - i i -type, Central Barrel, High p! _ ) - =
isolated photons with pr/myy > § 02 %Tf':‘gfg\r/‘“'a“on e e Bare o en G of. ATLAS —4— Data ]
035 (025) Xo) 8125_ H—y7v, m, = 125 GeV g Ctvoe. End _E 514005 Vs=13 TeV, 140 '+ JRETILILY Background ]
' . — -type, Endcap — p2) _ ] ]
u Separate events |ntO 1 4 S 0 14:_ A MC == Signal Model _: %) - H-—> YY - SlgnaI+Background E
: . & L AF 3 ‘© 12007 All categories =
mutually exclusive categories g 012F = 20008 U E
to minimise the total expected G 0.1 = E o In(1+ S30°B3;%) weighted sum
uncertainty on my < 008c E- T o E
. 0.06F = 6001 =
= Model the signal and £ b 3 - :
. — ' - = 400__ -
smoothly faling background 0.02F- A = 200E- o
with analytical functions = T
0410 120 130 140 150 160
my, [GeV] m,, [GeV]
- - - . . . = F I I I I I I I 3
= Systematic uncertainties included in the model exploit new photon g 800 ﬁTLAs 3
' ' . ' ' ' = = =13TeV, 140 fb™, Hoyy 3
reconstruction with improved energy resolution and calibration 5 a0k ?%e 3
S ook Now calration wineatty.
= Systematic uncertainty on 11, dominated by photon energy scale E ‘5188——‘—|_ ] o 5
8 300E | ] 3
i . > 200k ‘
Systematic uncertainty on mu (H — yy) g 100
o 0 T F EF EF EF EF ::Q" % :o.': 'to.': f:o_f—’ ':c:.': ;o.': ?CQ" %
Previous calibration New calibration New calibration + linearity g £ 5885285852885 3§
270 MeV 180 MeV 83 MeV ¢ 5 5 3 5 % g5 5 Eoi kB
- —- 58355 §5Fdd ¢
. . = s 5 5 8 ° S s s ¢ 8 ©
30% reduction 50% reduction s = 8 &
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https://www.sciencedirect.com/science/article/pii/S0370269323006494?via=ihub

Mass measurement in the H — rY channel ||| Phys. Lett. B 847 (2023) 138315

u Requiretwogood—qualityand> 0-22:'1"'|"'|"'|"'|"'|"'|"'|': >1800_I r~ T 1 " 1 1 ]
I i (] 0.2 ATLAS Simulation U-type, Central Barrel, High p::_: ) E =
isolated photons with pr/myy > 5 o s 13 Tev e s 3 © 1600k ATLAS —4— Data E
0.35 (025) Te) 0.165 H—yy, m, = 125 GeV g Ctvon. En 3 ; 14005 Vs=13 TeV, 140 '+ JRETILILY Background ]

' . — -type, Endcap — p2) _ ] ]

n Separate events into 14 S 0.14F ANG — SignalModel 312002 H— vy —_ Slgna.I+Background ]
mutually exclusive categories & o2 £ %’10002 All categories E
to minimise the total expected © 0.1F 4 G - In(1+Sgo /Bog ) weighted sum 3
uncertainty on mx Z 008 4 § 800 E

. 0.06F 4 ® e00- =

= Model the signal and € £ 3 400 E
smoothly faling background =~  oo2F > S E 200E. -
with analytical functions 0 Bttt o ST T

0410 120 130 140 150 160
my, [GeV] m,, [GeV]
Source Impact [MeV]

= Systematic uncertainties ipclgded in model as nuisance parameters, exploiting photon energy scale 33
new photon reconstruction with improved energy resolution and calibration Z — e*e” calibration 59
Systematic uncertainty on m1,; dominated by photon energy scale Er-dependent electron energy scale 44

- y y H . yp gy . e* — 7y extrapolation 30

= Interference between the gg-H-yy signal and the gg/qg-yy background included  Conversion modelling 24
as a systematic uncertainty Signal-background interference 26

: : : : Resolution 15
=  Minor impact of signal and background modelin
P 9 9 9 Background model 14
Selection of the diphoton production vertex 5
Signal model 1
Total 90
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https://www.sciencedirect.com/science/article/pii/S0370269323006494?via=ihub

Mass measurement in the H — yy channel i

Phys. Lett. B 847 (2023) 138315

my,; from a simultaneous maximum-likelinood fit to the 14 categories in the mass range between 105 and 160 GeV

2 Lllllllfl‘\lllllllllll!l‘\l\\llllllllll‘\l\\l_ I|IIII|]\I\|IIII|IIII|III\|\III|II ||l|||]l]|||l||||I|]||||]|||]|]|||]]|I|||]||||]
N f— —_ I i
- F ATLAs ] ATLAS ~Total [Jstat. [Jsyst. ATLAS | * Am,, — Total Unc.
— C p . » |
(\II 6__ vg . 13 TeV, 140 fb — Total 7 E =13 TeV, 140 fb ’ H_)YY ! Value Total Unc.
- N Total Stat. Syst. ) :
- H Yy --- Stat. only - | U, Central-barrel, high p:_: pr— i -1.12 + (-0.44,+0.41) GeV
= . — 1
5 - - Run1H-yy “ — 126.020.51 (£ 0.43 £ 0.27) GeV U, Central-barrel, medium pz | — +0.58 + (-0.34,+0.28) GeV
- . b U, Central-barrel, low pz : -0.32 £ (-0.30,+0.30) GeV
L 3 i —e—
= \ 3 ; / . U, Outer-barrel, high p!” o -0.15 + (-0.36,+0.35) GeV
B s ; 120 | - Ty !
4r i : ] ATLAS +CMSRun 1 —e— 125.09 + 0.24 (£ 0.21+ 0.11) GeV U, Outer-barrel, medium p;, e +0.58 +(-0.42,+0.46) GeV
C \ ; a1 Hoyy, H—>ZZ* -4l ! U, Outer-barrel, low p.} — -0.28 + (-0.29,+0.31) GeV
- - I
3 ] U, Endcap i e +1.21+ (-0.65,+0.63) GeV
= — 1
= - ’ C, Central-barrel, high p.* P — 0.38 + (-0.47,+0.46) GeV
- ' . - Run 2 H-yy o 125.17 + 0.14 (+ 0.11+ 0.09) GeV 9" P, i " (0.47,+0.4)
2 r Iy 2 N ] C, Central-barrel, medium p: - +0.17 £ (-0.46,+0.47) GeV
— ) ] |
r . H ] C, Central-barrel, low p!! . — -0.47 + (-0.60,+0.53) GeV
’ |
N “‘ s 7 . C, Outer-barrel, high pl} e +0.97 + (-0.56,+0.56) GeV
e i |
1 i K i Run1+Run2H-yy & 125.22 £ 0.14 (£ 0.11£ 0.09) GeV C, Outer-barrel, medium pl’ e +0.27 + (-0.71,4+0.78) GeV
= b —
C & 4 ] : C, Outer-barrel, low p!* e -0.23 £ (-0.49,+0.47) GeV
I_Illlllll‘\llllllll\ ol b by 11 | I I] | | I |
O 1 L1 1 | L1 L1 11 L1 11 | L1 C, Endcap ——— -0.02 £ (-0.60,+0.59) GeV
124.8 12863 125 12511252 1253 1254 1255 1230 123 124 125 126 127 128 129 s b b by | e b b a b
my [GeV] m,, [GeV] .
1
A}, [GeV]

Run2 H—yy: my = 1256.17 + 0.11 (stat.) + 0.09 (syst.) = 125.17 + 0.14 GeV

Also performed combination with Run1 analysis: 0.11% precision\

Runi+Run2 H—yy: m, = 125.22 + 0.11 (stat.) + 0.09 (syst.) = 125.22 + 0.14 GeV

Now stat. dominated
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https://www.sciencedirect.com/science/article/pii/S0370269323006494?via=ihub

. . Y/
H — }/}/ + H — 4l Run1 'Run2 Comblnatlon ) Phys. Rev. Lett. 131 (2023) 251802

Uncertainty [GeV] Uncertainty [GeV] Uncertainty [GeV]
Fitedm, | Total | Stat. | Syst. | Fittedm, | Total | Stat. | Syst. |Fitted m,| Total Stat. Syst.

H-vyy H—-4l Combination: # channel, = Run
Run1 —1»125.38 0.43 0.39 0.19
Run2 125.17 0.14 0.11 0.09 124.99 0.18 0.18 0.03—»125.10 0.11 0.09 0.07
Combination: \4 \ 4

125.22 0.14 0.11 0.09 124.94 0.18 0.17 0.03 125.11 0.11 0.09 0.06

= channel, # Run

—— | | — | comb: m,=125.11 + 0.11 GeV =

ATLAS e+ Total Stat. only | Combination
Run1: /5=7-8TeV,25fb~!, Run2: /s =13 TeV, 140 fo~! <« 12 ﬁ—v—|—ﬁﬁf1 25-1 1 i 0-09 (Stat.) '|_' 0-06 (SySt.)
Total (Stat. only) £ i ATLAS Combination Run 1 N
Run1 H — 7y H——e——1 126.02+051(+043)Gev | O Combinafion Fun 2 .
- - 10 H— ZZ*, H— Yy Combination Run 1 + Run2 —
Run1H — 4¢ ot 124.51 + 0.52 (+ 0.52) GeV [ Runi:{s=7-8TeV, 251" Stat-Only .
Run2 H — v I—|0—| 125.17 £ 0.14 (+ 0.11) GeV 8;Run2:\f§=13TeV,140fb" B
Run 2 i = 4t = 124:99:£ 019 (0.18) GeV L . ,; ., -Current most precise measurement of 71,
Run1+2 H — vy —e—l 125.22 + 0.14 (+ 0.11) GeV 6 T\ i : VA
Run1+2 H — 4¢ e 124.94 + 0.18 (+ 0.17) GeV i i : To-tal Uncer‘tainty ~ ‘] ‘] O Mev
Run 1 Combined ||—o—| 125.38 + 0.41 (+ 0.37) GeV Al S (N i B 5 — o
Run 2 Combined |—o|—| 125.10 + 0.11 (+ 0.09) GeV i . | < 1%o0 preC|S|on!! (_;,&I
Run 1+2 Combined |—T—| 125.11 + 0.1 (x 0.09) GeV A A ‘.-' , 7
ATLAS + CMS Run 1 |—o|—| 125.09 = 0.24 ( 0.21) GeV I N S S /A o]
| | | | | | | | | | | | | | | | | | | | r b
1 1 L L Il L L L L 1 | L il L L
124 125 126 127 128 0245 125 1255 126 126.5
- my [GeV] m,, [GeV]
UNIVERSIT X
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.131.251802
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Measurement of the Higgs boson width

Phys. Lett. B 846 (2023) 138223

SM predicts the Higgs boson width of I ';; = 4.1 MeV = too small for direct on-shell measurement!
= gg—H—2ZZ final state: production cross-section as a function of the invariant mass of the four leptons maj

814081
O'OH_SheH —Hgg Hzz on'She", mZZ ~ mH

do 2 2 gg—~H—-Z7Z* r

op—H—77 8Hee8HZZ el myl'y

~ 2 2

dm3 m2 — m2)2 +m2l2 Sa 8Hee8H7ZZ
4] ( 4] H) H* H Goff—sh:,ll L DH18sonss off-shell, M, > my
gg—H*—>Z7Z 2

my; Eur. Phys. J. C (2015) 75:335
e 10-1: T | T T T | T T T | T T T | T T T =
| | i — — i i i i > E E
Assuming that the on shgll and off shell Higgs production follow SM prediction K " ATLAS Simulation eepTev
(the Hgg and H,, coupling modifiers are the same on-shell and off-shell), I'; & 102:_ 9y - ZZ — 2e2y ]
can be measured (indirectly) from the ratio of off-shell/on-shell Higgs boson & r.'“"-.m L ;;(TB)Z“S’
Cross sections S i L g () ZZ i
Ggg__)%lfgzz © 10 8 g .J ‘LI';:"‘-._‘ =m0 (=) 22k, =10) E
[y « il T, ]
oon—shell ol Tee " i
ggJ—;H%ZZ 1045 e ' =
| . | - 10% E
In SM the total impact of the H is negative = off-shell Higgs .

manifestation = deficit of events w.r.t. background only expectation qoec
200 400 600 800 1000
m,, [GeV]
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https://www.sciencedirect.com/science/article/pii/S0370269323005579?via=ihub
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2014-10/

Measurement of the Higgs boson width Shve. Lett. B 846 (0093) 138994

Measuring the off-shell contribution not straightforward: interference with continuum background
= Gluon-gluon (ggF) production

(j < ﬁ 88—>(H*)—>ZZ = luoff—shellNS + V Hoff—shel (NS+B — NS — NB) + NB

ggF signal (S) gg—>ZZ background (B)

Interference (l)

= Electroweak EW (VBF+VH) production

BN

AN
Qi
N
AN
BN

EW background (B)

EW signal (S)
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Measurement of the Higgs boson width

Phys. Lett. B 846 (2023) 138223

B T T T T 1
_ , . . ] £ 10°E amas o Dala
The measurement is performed considering two final states: &b o 3 st
. ggF Signal Region Bl o> (H—>) 2z
= /7 — 4l: clean and fully reconstructed final state 10° I oboEesomns
103 —— gg—oH">ZZ
= // — 2[2v: six times higher branching ratio e — ooz

Targeting off-shell contribution from both ggF and EW (VBF+VH) modes

107"
. . : VL , 1072
= Three signal regions (SR) are defined after requiring m,; > 220 GeV. Events separated in: R .
. : : . ~ S $
= electroweak-like (require two or more jets with p; > 30 GeV and |A;7jj| > 4), P i e i I
8 geisiElEEs e N
= Mmixed categories = require exactly one jet with |;7J-|>2.2 T 0 e e
ONN
= ggF-like = remaining events £ OCE aAmas | ebwm ST
I I I I . Lﬁ s =13 TV, 139.0 &' = q:siegzatlc uncertainties
= Normalization of non-interfering background from gg — ZZ fitted on data CR 19°E oor smatrogen =
10° Foww
EZﬂets
1 O3 [ other Backgrounds
[ ag— (H ) Z2z+2
10° e
Signal vs bkg discriminated using NN (4/) or transverse mass (2/12v) 10
1
107
Ll% 1'55_0 Data / Exp. _i
e e 2 2 o i i 77770770007
8 5 -pngue - ndleyt- ;
O 500 1000 1500 2000 2500 3000
m# [GeV]
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https://www.sciencedirect.com/science/article/pii/S0370269323005579?via=ihub

Measurement of the Higgs boson width

Phys. Lett. B 846 (2023) 138223

. . - ™ IIIIIIIIIIIIII LI llIIIlIIIIllIIIlIII_ % _IIlII|l|IIIIII|llll|llllIlllllllllllllllllll_
= Simultaneous fit signal strength and background < 20F 5774as —-OSaoy =3 FATLAS 0 Obs st 211230
- . . . . =~ —— Obs-Sys ] L —— Obs Stat. -2INA=5.99 _]|
normalization factors in all signal regions and control & 18w s zzsamivy — Besatoy ] P H 5 ZZ iy T O 2Nz
regions 16113 TeV, 139 fb1 — Exp- SVS = L 13 Tev, 139 0" & [pnBestEn
Obs-Stat. only 1 1 Exp-Stat. only 1 0 3 L
14~ Obs-sys: 1.170 * Exp-Sys: 1.0°

= Direct measurement of off-shell signal strength (4 ¢_chenr

0.7
Moff-shell = 1.1 = ¢ 1

with a significance of off-shell production 3.3 (2.2) o

...............

. . 6 - _— s-Stal on| - Moff-shell
= Combining the off-shell with on-shell H — ZZ * — 4l £ 2L ATLAS e
. v 18 - On + Off-shell combined — - Exp-Stat. only B
measurement to measure [, with correlated 161 13TV, 139" — Bwsn E
(uncorrelated) experimental (theoretical) systematic 14_8222‘;‘; ;’"JY” s oo ;";;yul° o E
uncertainties 12E E
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https://www.sciencedirect.com/science/article/pii/S0370269323005579?via=ihub

Conclusions @

= ATLAS made huge efforts in improving the understanding of the detector's performance during Run 2 (140 fb-1 at
13 TeV of centre-of-mass energy) allowing improvements in 1, uncertainty

= The new ATLAS measurements of the Higgs boson mass by combining H—yy and H—Z7*—4/ final states and
using 4/ s=7,8 and 13 TeV data, resulted in the current most precise 1, measurement with an uncertainty of

comb: m, = 125.11 + 0.11 GeV = 125.11 + 0.09 (stat.) + 0.06 (syst.)

= The determination of the Higgs boson width I, is very hard at hadron colliders: exploiting the ratio of off-shell to

on-shell Higgs boson production in the ZZ decay channel with reasonable assumptions, ATLAS measured the
Higgs boson width:

Mu= 4.5 + 32 MeV, and 0.5 (0.1) < ' < 10.5 (10.9) MeV at 95% CL

Thank you for your attention!
cam on!
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