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*not covering all topics, only selected recent updates are presented
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The ATLAS and CMS detectors at the LHC

* [wo general-purpose particle physics experiments

 Designed to exploit the full discovery potential and vast range of physics opportunities that LHC provides
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ATLAS and CMS Run 2 period (2015-2018)

 ATLAS and CMS experiments have each successfully collected ~140 fb-1
luminosity at pp 13 TeV centre-of-mass energy in full Run 2 period

Big thanks to the CERN accelerator team for the excellent LHC performance!
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ATLAS and CMS detectors performance

* (Good understanding of the detector is critical

* Reconstruction of physics objects (e, v, U, T, jets, ...) precisely known from
careful data-driven calibrations

» Several improvements during the last years using machine learning
techniques (e.g. b-tagging, t-identification,...)

arXiv:2012.00578 100 -CMS Simulation Preliminary 2017 (13 TeV)
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The Higgs boson

It Is the only fundamental scalar with spin O we have seen so far

- Discovery allows to access a
. new sector in the Lagrangian:

» Scalar-Gauge boson
Interactions

* Higgs potential: cornerstone
of BEH mechanism, not yet

probed experimentally

from G. Zanderighi Higgs Hunting’19 talk



Higgs boson production and decay at the LHC

gluon-gluon fusion(
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Higgs boson observation timeline at the LHC

Large Hadron Collider (LHC) HL-LHC

__Rend St | Rwm2 | 82 |  Rwn3 | 13| Rund.5.

7 TeV— 8 TeV —— 13 TeV 13/14 TeV
o oo | o | o e Lo | o Lo | | e

VH, H—bb observation

T U B N L
gl “‘ TN > i ATLASH—WW ] — L L L O ) B
] \ . C g so0 ", 1s=8TeV,203f0" o) - ATLAS —e— Data .
= —yy H—/Z/Z observation\ = L %\ s=7TeV, 4.5f0" i 3 18 5_137ev. 708" Bl VH, H —> bb (1=1.06)
SM'“ke HI S dlscover ? i -ICB' 2 600 - 3@ ”isl’gt’ie/t”t*—_ o {B[ 0+1+2leptons I Diboson =
99 y spin-0 and parity+ I _siazasi | & g 2ol 2eae e .
— ) | - 400 — : ‘.: Higgs 7] I\e) E Weighted by Higgs S/B Dijet mass analysis E
(ggF yy T ZZ T WW cMS \s=7TeV,L=511";Vs=8TeV,L=19.7b" % - s i 'Qn 12 —
> N T | T I T I I I I | I I T | I T T | I T I 200 [ ~' _ U : :
8 35 * Data - -8 - ] % 10F _+_ =
™ [ ] z+x . of refatera 2 8F =
~ 30 . ] ; = B (b) Background-subtractec, ; - ]
8 ] Zy,2Z . 3 150 ¢ Obs-Bkg % =  b6F ]
T R DB S S8 QC, - a ; o C — Bkgxsyst T > - .
— e T = 25:— m, =126 GeV = 100: o 4F -
PHYSICS EE : : T g s 4 -
20(~ . T o f o 2:+_ ]
- & N 1 50 - ~ O: X
2 C ] L j 2 C
§1 15: 7 0: GC) _2_| Lo b b b by by v by by 17
e 3 s ¢ | | z 40 60 80 100 120 140 160 180 200
g‘ E ! 50 100 150 200 250 mbb [Gev]
. g 5__ m+ [GeV]
% 0 120 130 1)‘0"\,-, (ggv)‘ il ; o 01 S 5.1 fb'1 (7 TeV) + 19.7 fb'1 (8 TeV) + 35.9 fb'1 (13 TeV)
v ' 80 100 120 140 160 180 : 2
ATLAS 2011-12 Vs=7-8 TeV G V VBF Observa‘tlon! GC_) 6L CMS M Observed
_ i m,, (GeV) S 107¢ Supplementary [ Background
2 | e — I C w F [ Uncertainty
::::: 5L E R observation . S W i Ger2o
L N g e  Data2011+2012 = = :ATLJAS d CMIS |I:| — - ttH (u=1.00)
3 ~ N SM Higgs boson m =126.8 GeV (fit) i an H= vy Q] 10 F
: A % T ey reeeeese Bkg (4th order polynomial) 7] .,_j.q>J 3__LHC Run 1 |:|H—>ZZ ] >
R & r E [ O ww o 10°F
m, [GeV] - T Hovy _ I [(JH- cq,‘))
e = 2r T IHobb 2
- s=7TeVJ-Ldt=4.8fb'1 ] I 8 107
2000 — — L L
- \/§=8TeVJ.Ldt=20.7 fo . I 10E L
g s T ‘ = T
00 & —— F Lo Lo I I R R L1
§ 300 n i + ') 1:"""""""""" I
N S ; . o : 2 25 *
] E_ I l | * | +_= - :_ _:
2 .m% I 2SS AN g = o SS
(0] -200 OF .
0 100 110 120 130 140 150 c \}]60 1k i 8 ’ OE e ¢ ]
m,, [Ge b 68% , O T
3 .68(4) ot ?esff't; * SN ex.pe?tedé — 30 25 20 -15 -10 -05 0.0 8
f
uggF+ttH Iog1o(S/B)



Higgs boson mass measurements

Run 1 (ATLAS+CMS): mu = 125.09 +0.21(stat) 0.11(syst) GeV 8 18" a1L4S Preliminary . ** -

Higgs (125 GeV)

(0.2% precision) Phys.Rev.Lett. 114 (2015) 191803 £160;—g:3€§,,1‘;9‘ﬂ,1 - -
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Higgs signal strength measurements

* Inclusive Higgs signal strength combination: ATLAS-CONF-2020-027
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Higgs cross section measurements

* |nclusive cross-section measurement in yy and ZZ channels at 7, 8 and 13 TeV
* Total Higgs boson production cross section at 13 TeV is 55.4 £3.1(stat) +2.9(syst) pb

* |n agreement with the Standard Model prediction
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Higgs cross section measurements

» Differential cross-section measurements in Higgs pr, Higgs rapidity and Niets

 Combination of H—yy, ZZ (and bb) channels
Phys. Lett. B 792 (2019) 369
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Higgs cross section measurements

» Differential cross-section measurements in Higgs pt, Higgs rapidity and Njets

Eur. Phys. J. C 80 (2020) 941 Phys. Lett. B 792 (2019) 369
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Simplified Template Cross-Sections (STXS)

Measure cross sections in pre-defined kinematic bins per production mode
template with the goal of: T

* Minimize model-dependent extrapolations T —_
= 0-je = 1-je > 2-je
|
 Maximize experimental sensitivity T P
m;; |
* Possible to isolate and probe certain classes of BSM effects . GRED " 0.
* No fiducial phase space (except |yH|< 2.5) — allows combining -
different decay channels I . 1033
S 1.2
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arXiv:1605.04692, arXiv:1906.02754, arXiv:2003.01700



G, B [fb]

Ratio to SM

Higgs STXS measurements

 (Good agreement between data and SM
so far, in particular in high-pr
BSM-sensitive bins
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Higgs STXS measurements

Do not forget about (quite spectacular!) correlation matrix
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 Parameterisations of Higgs boson
production cross-sections and decay
widths as a function of coupling strength
modifiers using kappa framework

» Considering leading order contributions only

* (Other assumptions are typically made

2 = Jj or 2 = I';
J O.ISM J F?M

Higgs coupling measurements - the kappa framework

Production Loops Main Effective Resolved modifier
interference  modifier

o (ggF) V4 t—b Ky 1.040 k7 +0.002 &7, — 0.038 k, k5, — 0.005 k; K,
o (VBF) 0.733 k3, +0.267 &2,
o(gq/qg — ZH) K-zl

2.456 k7, +0.456 k7 — 1.903 k&,
o(gg — ZH) v -2 K(ggZH)

o —0.011 kzkp +0.003 ;. kp,

o (WH) Ky
o(ttH) K,2
o (tHW) t-W 2.909 k7 +2.310 k3, — 4.220 K, kw
o(tHq) t—W 2.633 k7 +3.578 k3, — 5.211 kK
o(bbH) Ki
Partial decay width
rhb K127
rW 114 _ K.\_V
[ss v t—b Ky 1.111 &7 + 0.012 k5, — 0.123 k5
[T - K7
44 Ki
e k2 (= K7)

1.589 k3, +0.072 k7 — 0.674 ky
| v t-W K, +0.009 kyw k+ + 0.008 Ky K5,

—0.002 k; kp — 0.002 k; K+
rZy v t-W Kizy,  L.118k5, —0.125 kw &, +0.004 k7 + 0.003 kw &5
[ Kf (= Ki)
[HH K,
Total width (B; = B, =0)

0.581 &} +0.215 k3, +0.082 k3

+0.063 k% + 0.026 k5 + 0.029 &7
Ty v K7, +0.0023 k2 + 0.0015 k>

(Zy)
+0.0004 k2 +0.00022 &2,
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Higgs coupling measurements

 ATLAS and CMS have performed global fit of coupling modifiers
(using kappa framework)

« ~6% uncertainty on Higgs to vector boson couplings

* ~10-15% uncertainty on Higgs to the 3rd generation fermion couplings

e —— 35.9-137 b (13 TeV)

>> _"”l ! ! ""."l. ! ot B
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= — _ W = i . i
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- - LL ~ o7
102 . = = I xx
Footprint of SM Higgs boson: = - b = 102k b?/ ~
mass versus coupling correlation - N ter
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Measurements of CP structure of Higgs boson couplings

o With full Run 2 dataset, both ATLAS & CMS

have observed ttH In H—2yy channel  PRL125(2020) 061802 (ATLAS;)
PRL125 (2020) 061801 (CMS)

* This reaction is used to probe CP mixing in top-Yukawa coupling

 The data disfavour pure CP-odd model of Htt
coupling at 3.96 and 3.2¢ from ATLAS and CMS

(H—2WW)+jj production is used by ATLAS to:

60

50—

40

10

S/(S + B) Weighted Events / GeV

30}

20

CMS 137 fb (13 TeV)
lllll I | I L L I L I LI L L T T
¢ Data _ 60 ]
- c [ — Stat+Syst N
—S+B < 50¢ Stat only | i
------- Background <\ 40} SM expected / i
- +10 30+
+2 O 20
10- }
0_ 111111111111111111111111111111111111111111

ﬂH-

o0 110 120 130 140 150 160 170 180

* (Constrain CP properties of the effective Hgg vertex (in ggF): I e e e
ratio of CP-odd to CP-even coupling strength scale factors 5 %Tl:/:g ?lef?/ulat'gnHPrelwwfrye :
iIs measured to be 0.0 +0.4(stat) +0.3(syst) 0151 — CP even Q%P o; __,C?mff:d_-

* Access Higgs couplings to longitudinally and transversely g Ay=e0 | _
polarised W and Z bosons in VBF process: 0.1 i B

T chepd BT
s - L
ay, = O 91+8 11%(8'[21'[ )+(()) ?%(SYS'[ ) ap = SHVL.VL ar = 8 H ViV ;-'": - | l..t..; el —;q_;_r;':i'-J
+0.4 SHVV SHVV 0'05:;_f. H o ]
at = 1.16 £ 0.4(stat.)” 3 (syst.)
(results consistent with the SM predictions) 0 > 4 6
AD

ATLAS-CONF-2020-055

m,. (GeV)
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Higgs to invisible searches

e Searches have been performed in VBF, ttH and VH channels in both ATLAS
and CMS

 QObserved upper limit B(H — inv.) = 0.11 (95% CL) from recent ATLAS combination
35.9 fb' (13 TeV)

> :| [ | T 11 | T T | T 11 | T T | T T | T T | T T | T T1 | [T |: é 1 — I I I I -
O 0tk CMS —+— Dat - Z(vv)+jets (QCD)3 " - ATLAS Prelimi -
O z ata 5 ? = reliminary -
— 3_ Pred. from W(Iv)+jets (QCD) - Z(vv)+jets (EW) _ mI 095 \/g =7 TGV, 4.7 fb1 Observed =
£ 10° . = /s = A meees Expected -
CIC) - b'Only fit - W(tv)+iets (EW) - Tob quark - 0,8 — S = 8 TeV, 20.3 fb - + 10 —
> 102: | > = @) E Vg= 13 TeV, 139 fb-1 :20. E
L] : - Dibosons Other bkgs. E 07 :_ - -
10 = e e VBF H(125)—inv. = = ggH(125)—inv. E f 06 E_ f
1 g - F -
2 0.5 -
107 = 0.4 =
- ) _
O -
107 x 0.3 =
O - Z
. 10_3 | | | [ 111 | | 111 | | 111 | L 111 | [ | O) 0_2 :_ :
§ 0 - | | | |
3 ttH VBF  Combined Combined Combined
% Run 2 Run2 Run?2 Run 1 Run 1+2
\D(_U, _1 I | | | I | | [ 111 | | 111 | [ 111 | [ 111 | [ 111 | [ 111 | [ 111 | | 111 ]
05 1 15 2 25 3 35 4 45 5 ATLAS-CONF-2020-052

Phys. Lett. B 793 (2019) 520 m; [TeV]



Higgs to invisible searches

* Higgs to invisible is sensitive to BSM phenomena that can be recast in Dark
Matter (DM) limits under certain assumptions (Higgs portal scenarios)

 |HC provides the best limit for low-mass DM in model-specific scenarios

| | lllllll II | L L L

B, <009  ATLAS Preliminary
— - s=7TeV, 4.7 b —
Alllimits at90% CL s =8 TeV. 20.3 fb”
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o M Higgs Portal Other experiments
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mamee Majorana WIMP - v LUX
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— === XenoniT —
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10°% 5 .
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Di-Higgs production

 HH production at the LHC is dominated by the ggF process, followed by VBF

production

Diagrams from G. Petrucciani

g H g H g }\t
7/ // Z-QQQQ) - .———"
7 4 /
— A ---‘\A + ! !
\\H At \\\ \Q_QQQQ}_‘_‘ﬁ““
g : e N

Destructive interference leads to decrease in ggF
cross section near SM value

PLB 732 (2014) 142-149

f—
(S
—
—
—
—
B
—

oy

—
e
—
—
—
—
~ —
~—

| | | | I .
HH production at 14 TeV LHC at (N)LO in QCD -
M,=125 GeV, MSTW2008 (N)LO pdf (68%cl)

VBF channel offers access to the HHVV quartic coupling (not present in ggF production).

Here also cancellations lead to decreasing cross section.

MadGraph5 aMC@NLO
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Search for di-Higgs production

* Early Run 2 results (36 fb-1) focused on ggF production

* Limits on cross section and self-coupling were obtained
¢ OHH/OHH(SM): < 6.9 (ATLAS), < 22 (CMS)
* Kn=MAsm € [-5, 12] (ATLAS), [-12, 19] (CMS)

Phys. Rev. Lett. 122 (2019) 121803

AjTLASI o C obl d' o CMS 35.9fb-1 (13T€V)
—— serve
B B [P — Expected - bbVV
s =13 TeV, 27.5-36.11b " Expected = 10 Observed 78.6xSM
. Ogglfl__ (pp — HH) =33.51b Expected + 20 _ Expected 88.8xSM
a Obs. Exp. Exp.stat. _ bbbb
HH—) bET'ht- 1 2 5 1 5 1 2 Observed 74.6xSM *
: Expected 36.9xSM
- Phys. Lett. B 800 (2020) 135103 - gg—HH
HH— bbbb 12.9 21 18
u _ bbtt
_ @) 4xS
HH-> bbyy 203 26 26 roontad 26 1SN —— Observed
HH— W'WW*'W 160 120 77 -~~~ Median expected
bbyy °
HH-— W+W-YY 230 170 160 Observed 23.6xSM - 68 /o expected
i ] PpecedTeSSML I N 0 [ 9 5-0/9 eZ(pe(zted_
HH— bbW*W 305 305 240 Combined
""""""""""""""""""""" 7 Observed 22.2xSM
Combined 6.9 10 8.8 Expected 12.8x SM
Ll Ll Lol T :
10 102 103 1 04 1 05 6 78910 20 30 40 506070 100 200 300 400

SM

95% CL upper limit on OyqF (pp — HH) normalised to O

95% CL on OHH/OEI\I-/: 23



Gyl PP— HHJj) [fb]

Search for di-Higgs production

Recent HH searches with full Run 2 data

Constraints on Kav : -0.76 < K2v < 2.90 (ATLAS bbbb), -1.3 < kov < 3.5 (CMS yybb)

New CMS bbyy result with full Run 2 luminosity:
onH x B(HH — yybb) < 7.7 (5.2) obs. (exp.) times SM prediction

JHEP 07 (2020) 108 4 CMS arXiv:2011.12373 137 fb™ (13 TeV)
E | I | | | ' | | I I | | | I | | | I | | | I | E 3 950/0 CL upper |imi’[S _
E ATLAS == Theory prediction f IE 35 Observed HH — Y’Ybb
- e eEo _ b BRETITEY Median expected
= \s = 13 TeV, 126 '’ — Observed limit (95% CL) = _g{ w657 CL exppected
B HH—bbbb = === Expected limit (95% CL) ,T: 3 95% CL expected | 4
- — . — — Theoretical prediction | /
= - Expected+ 1o = T o25p I /
= 3 I TE\ -
B Expected+ 26 N ) \ ' | / .
= = r 2 | ./
- - T \ .
E E © | .
B - 1.5 N
- . 1
0.5
E_ | | | | | | | | | | | | | | | | | | | | | | | _E O —6 _4 | _2 O 2 4 6 8 1 O 1 2

-4 —2 0 2 4 6 |

2V e K€ [-3.3, 8.5]
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Search for H—cc decay

* Very challenging channel, large background from H—bb, c-tagging is critical
o Latest CMS search with 35.9 fb-1: a/6(SM) < 70 (37) obs. (exp.)

> ] I ] | I I I I | ] | | I I I I I | | | | 1 I I
) B + Data |
© 10* ATLAS .- Pre-fit —
- = Vs=13TeV, 36.1 b — Fit Result -
? - 2 c-tags, pZ > 150 GeV B Z + jets -
= B [t B
e 10°E . ZZ =
LLI — /ZW —
B I ZH(bb) _
— ZH(ct) (100xSM) -
10° =
10
1
. 1.4F
> 1.2
% 1.0F
o 0.8 -
-'C_U' 0_6__I | | | | I | | | | | | | I | | | | | | | | | | | | | —]
0 60 80 100 120 140 160 180 200

Phys. Rev. Lett. 120 (2018) 211802

CMS 35.9 fb' (13 TeV)
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1L
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- Observed
Median expected

Obs.=70xSM I 68% expected

Combination
Exp.=37xSM

95% expected

0 50 100 150 200
95% CL upper limit on Mo

H—cT)

JHEP 03 (2020) 131 -



Evidence for H—puy decay channel
* Very rare decay channel: B(H—pp) = 2.2 x10-4

Huge Drell-Yan background to “beat”
* Signal extraction by topology of production mode

 Use machine learning technigues to increase sensitivity

Events
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Weighted Events / 2 GeV

Data - Bkg.

Evidence for H—puy decay channel

o ATLAS result: 2.00 (1.70) obs. (exp.) significance, measured gy = 1.2 =+ 0.6
e CMS result: 3.00 (2.50) obs. (exp.), v =1.19 £0.40 (stat) £0.15 (syst)

CMS 137 b1 (13 TeV)
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Search for H—lly decays

* \ery rare process

e Several processes contribute to the final state
 BSM sensitivity through loops

e Diverse final state kinematics

 Dedicated analyses are typically performed for each region
of phase-space

Lart L |
I dq I I I dq?2 I I
| | - HovYy-upy | HoZyoupy | Hopp—ppy
Hoy'y—eey H—-Zy—eey | H-oee—eey |
0.001 | | | 0.001 | |
| - |
10~ | | 107 ¢ N\ | |
| | s | /
10_7 I 10—7 ;// - — \
AU | -
10_9{ | | 1079 | //, )
¥ E | [
[ | /,
jo-"' LA ¥ . . e — A ) 1011 L .
0 T 20 0 60 30 00 120 q- |GeV] 0 T 20 q* [GeV]
H—-VMy—eey H=>VMy— uuy

predictions from JHEP 05 (2013) 061



Search for H— 2y decays

Updated H—Zy search with 139 fb-1 by ATLAS

Observed (expected) significance is 2.20 (1.20)

Events categorised according to production modes

Additional BDT VBF categorisation to enhance sensitivity

Upper limit on on x B(H—Zy): 3.6 times the SM prediction

E weights / GeV
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VBF BDT Score

Category Events Se6s Bgg Neg weg [GeV]  Ses/Bes [10"2]
VBF-enriched 194 2.7 16.7 17 3.7 16.2
High relative pt 22776 7.6 108.5 118 3.7 7.0
High p1; ee 5567 9.9 4747 498 3.8 2.1
Low pt; ee 76679 34.5 6418.6 6505 4.1 0.5
High p1; pu 6979 12.0 634.4 632 3.9 1.9
Low p1s pu 100876 43.5 8506.9 8491 4.0 0.5
Inclusive 192571 110.2 16159.8 16261 4.0 0.7

Phys. Lett. B 809 (2020) 135754
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Evidence for H—lly decays at low-my
» New ATLAS analysis exploring mi< 30 GeV

Region dominated by H—y*y—lly decay mechanism

B(H—eey) = 7.2 x10-5, B(H—=ppy) = 3.4 x10-°

* Due to the low-mass of the dilepton system
leptons are often very collimated

Merged ee ID efficiency

Dedicated identification algorithms for merged-ee objects

Merged-ee ID efficiency is measured in data using
radiative Z decays with early photon conversion
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Evidence for H—lly decays at low-m;
 Measured fiducial ouxB(H—Ily) (mi < 30 GeV): 8.7 = 2.8 fb

* (Corresponds to the signal strength p = 1.5 £0.5

Significance above background-only hypothesis: 3.20 (2.10 expected)

* First evidence for H—lly decay

ATLAS-CONF-2021-002
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Evidence for H—lly decays at low-m;

ATLAS-CONF-2021-002 Event display of a candidate H—eey event from the ee-merged VBF-enriched category



The High-Luminosity LHC

» 20 times more integrated luminosity than LHC Run 2

 Up to 200 pp interactions per bunch crossing!

» Better detectors, larger acceptance, better triggers
* |mproved theory and analysis methods

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

LHC High- Lum|n05|ty LHC
LS2 Run 3 LS3 Run 4 LS4 Run 5
ATLAS . 2x10% | Detector | 57x10% . 5.7 x 103
and CMS . 300fb' i Upgrade : ~1000fb1 . 3000 fb-1
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Prospects at High-Luminosity LHC (3000 fb-1)

¢ 3-8% precision of Higgs Br to W/Z, 3rd gen. fermions and muons
* Discovery of H—=pyy and H—=Zy decays
e H—cc : 0/0(SM) < 6 from ATLAS Run 2 result extrapolation

""""" \'g =14 TeV, 3000 fb™! per experiment \s = 14 TeV, 3000 fb™' per experiment
Total ATLAS and CMS Total ATLAS and CMS
— Statistical HL-LHC Projection —— Statistical HL-LHC Projection
—— EXperimental —— EXxperimental
— Theory —— Theory Uncertainty [%)]
Uncertainty [%]
Tot Stat Exp Th Tot Stat Exp Th
B B 26 10 15 19 ot 59 42 26 3.1
ttH
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Expected relative uncertainty araiv:1902.00134 Expected relative uncertainty



Prospects at High-Luminosity LHC (3000 fb-1)

* Uncertainties in the Higgs pt measurement at high-pr can be reduced by a
factor of 10 at HL-LHC w.r.t. current measurements

o CMS Projection 3000 fb™' (13 TeV)
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Events/ 2 GeV

Prospects at High-Luminosity LHC (3000 fb-1)

« At 95% CL, ATLAS+CMS is anticipated to exclude no Higgs trilinear coupling
with full HL-LHC dataset
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Summary

 ATLAS and CMS collaborations continue to probe the nature of the Higgs
boson using full LHC Run 2 data at 13 TeV (~140 fb-1)

* Higgs physics at the LHC moves towards precision measurement era

 |LHC starts to have sensitivity to Higgs couplings with 2nd generation fermion
* Other rare Higgs boson decays start to be accessible (e.g. H—lly)

« ~5% of the LHC integrated luminosity has been achieved so far

» HL-LHC will be able to precisely probe Higgs couplings with the 2nd generation fermion
and be able to set strong constraints on Higgs self-coupling parameter

e Stay tuned for new measurements!
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H self-coupling from single H productlon

* Single H production sensitive to A
through NLO EW corrections

 ATLAS and CMS extracted limits on Ky "
as part of recent Higgs combinations

e This method achieves similar

sensitivity to direct HH <
searches, but uses some «
assumptions
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Constraints on Higgs boson width

* |ndirect measurement from off-shell production in H—ZZ channel

Obs. limit on Higgs width:
+ ATLAS Run 2 (36.1fb"): < 14.4 MeV

+ CMS Run 142 (77 fb-):

[0.08, 9.16] MeV

 SM prediction: 4.1 MeV

HL-LHC projections:
CMS: 4.1710 Mev

ATLAS: 4.273° MeV

arXiv:1902.00134
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