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= An impossible task:
reminiscing about the future...

= And a challenge: in only 10

years, we have far surpassed
the expectations: ATLAS and
CMS have gone from Higgs
hunters to Higgs tamers.

What is our future as Higgs
farmers?



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2020-027/

RUN3 ABOUT TO START...
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CMS collaborators at CERN are invited to follow these exciting events, all together with MT [GeV /czl

ATLAS, on big screens in the atrium of B40. Li near sca I =

=
=
=
=
=
=
=
—

*** Please do not go to P5 or the CMS Centre, Meyrin. ***
*** Access will be strictly restricted to people in shift and ***
*** colleagues needed for the organization of the activities. ***

We hope you will understand the complex logistics situation of the day. With MT > 50 G ev: 5 7 eve nts




WHAT WILL WE CELEBRATE BY HIGGS@25?
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250M Higgses by the end...




EXPLORING THE FUTURE DATA OF THE LHC

= Do we really understand how the Higgs boson is produced? And how it decays?
= What is the nature of the Higgs? (Properties: Mass, Width, Spin)
= How does it couple to Standard Model particles?
= Does it couple to the second generation?
= Does it couple to itself?
= Does it decay unusually? (BSM, eg: Dark Matter?)
= |s the Higgs alone?
= |s it really an elementary particle?

= Where does the Higgs mechanism come from?




Higgs @ HL-LHC

What do we need to know? Where will the HL-LHC impact?

* Precision Measurements (Couplings to ~5%,
Cross Sections, Differential Distributions, Width...

* Di-Higgs production = self coupling
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Workshop on the physics of HL-LHC, and perspectives at HE-LHC

30 Oct 2017,09:00 — 1 Nov 2017, 19:00 Europe/Zurich

Q@ 500/1-001 - Main Auditorium (CERN)

Aleandro Nisati (Sapienza Universita e INFN, Roma | (IT)), Andrea Dainese (INFN - Padova (IT)), Andreas Meyer (KIT and DESY (DE)) ,
Gavin Salam (CERN), Michelangelo Mangano (CERN), Mika Anton Vesterinen (University of Oxford (UK))

Registration

Description  This is the kickoff event for a series of meetings, running throughout 2018, with plenary events and intermediate periods of working group

activities.

The main goal of the Workshop is to review, extend and further refine our understanding of the physics potential of the High Luminosity LHC.
The workshop aims to stimulate new ideas for measurements and observables, to extend the LHC discovery reach, to improve the modeling of
LHC phenomena towards measurements at ultimate precision, and to prepare to exploit the HL-LHC data to the fullest possible extent.

The Workshop will also provide the opportunity to begin a more systematic study of physics at the HE-LHC, a new pp collider in the LHC ring with
CM energy in the range of 27 TeV.

The activity of the Workshop will extend over a one year period, driven by working groups covering the following areas:

1. QCD, EW and top quark physics
2. Higgs and EWSB

3.BSM

4. Flavour

5. Heavy lons

The results of the Workshop will be documented in a Yellow Report, to be completed in time (~end 2018) for submission to the next review of the
European strategy for particle physics.

The deadline to reserve pre-booked rooms in the CERN Hostel has expired. To book a room, please contact directly the Hostel.
Ongoing work is being discussed on the wiki.

To join the mailing list of the Workshop, click here

& You are registered for this event. CRPEEI <> Modify registration



https://indico.cern.ch/event/647676/timetable/
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* Precision Measurements (Couplings to ~5%,

Registration

Cross Sections, Differential Distributions, Width...

Submitted to ECFA in
Dec 2018

 Rare decays

HL/HE-LHC Physics
CERN-2019-007
1418 pp.

* Di-Higgs production = self coupling

343 pp on Higgs
(+indiv exp notes).
400 authors

7 Summarized (including

updates) to 116 pages for

November 2017 Snowmass —> 30 for Higgs 6
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HIGGS LANDSCAPE AT THE END OF THE HL-LHC

KZY

Vs =14 TeV, 3000 fb™' per experiment
P P

Total ATLAS and CMS
— Statistical HL-LHC Projection
— EXperimental
— Theory Uncertainty [%]
2% 4% Tot Stat Exp Th
= | | 1.8 08 1.0 13
= | 1.7 08 07 13
= 15 07 06 1.2
- 25 09 08 21
= | 34 09 11 3.1
— | 37 13 13 32
= 1.9 09 08 15
E_' 43 38 10 17
e —— 9.8 7.2 17 64
I N T Y T T T S S SR
0 0.02 004 006 008 01 0.12 0.14

Expected uncertainty

12

-2AIn(L)

99.4% CL

95% CL 4

68% CL

| O

ATLAS and CMS HL-LHC prospects

. | SM HH significance: 40 | :
"~ | 04 <k <2.3[95% CL ,-'
- 0| 05<K1<1.5[68% CL :
B /.
- '
" i '
SR
_‘\ 1 " ,
| e Lemmmma K ,
— e e L — I - __ ¢
- _‘\‘ _‘|“|: 'l' o 'I’
B ‘\ ‘\‘| " ¢"— ~~~~ ‘
- ' " ¢ ,° Y / A
¢ ) " ’ . . ’
—‘\ “ 1 l',' ‘s l' !
L ‘\ A} ‘: ’ . ‘s I' I'
* *. :‘ oo’ % ¢ P

— — e —\— %W\ — — 4l — — — - - = = = — e X = — ==

S L N “ " _________ L
- T %, N e,

Lra N\ L dmmn ] = - #
2 -1 0 1 2 3 4 S 6 /
KA

3 ab-1 (14 TeV)

— Combination

"=~ bbyy

""" bbrr

“="" bbbb
bbZZ*(41)

=== bbVV(lvlv)



MEASURING THE HIGGS
[
PROJEGTING MEASUREMENTS




HOW WELL CAN WE PREDICT THE FUTURE?
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CROSS SECTIONS AND BRANCHING RATIOS @ HL-LHC

s =14 TeV, 3000 fb™' per experiment

(s =14 TeV, 3000 b per experiment
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SNAPSHOTS
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= Projections capture a moment

The projections of the sensitivity of the HL-LHC have improved over the
years (same as Run2 analysis have)

‘Snowmass21’ projections outperform YR18 projections for ECFA which
in turn outperform older Showmass/ECFA prospects

Part of the reason is easily quantifiable (eg: theoretical uncertainties
improved, better understanding of HL-LHC performance, global fits)

Others are not! Analysis improvements, or the effect of sitting ATLAS,
CMS and theory together and working together

That sentence is deceptively simple

The prospects we have are beautiful, but we cannot take them for
granted: there is a huge amount of work ahead! (eg, calibrating 3000
fb-1, probably with a reduced workforce). Do we have the tools and

structures in place to deal with this?
1



)Main experimental uncertainties synchronised between CMS and ATLAS

UNCERTAINTIES AT HL-LHC?

)In most cases, two complementary scenarios given for each of the updated projections: S1- Conservative, S2 - Ultimate

Source Component Run 2 uncertainty Projection minimum uncertainty
Muon ID 1-2% 0.5%
Electron ID 1-2% 0.5%
Photon ID 0.5-2% 0.25-1%
Hadronic tau ID 6% 2.5%
Jet energy scale  Absolute 0.5% 0.1-0.2%
Relative 0.1-3% 0.1-0.5%
Pileup 0-2% Same as Run 2
Method and sample 0.5-5% No limit
Jet flavour 1.5% 0.75%
Time stability 0.2% No limit
Jet energy res. Varies with pr and 7 Half of Run 2
MET scale Varies with analysis selection Half of Run 2
b-Tagging b-/c-jets (syst.) Varies with pr and 7 Same as Run 2
light mis-tag (syst.) Varies with pt and 7 Same as Run 2
b-/c-jets (stat.) Varies with pt and 7 No limit
light mis-tag (stat.) Varies with pr and 7 No limit
Integrated lumi. 2.5% 1%

)Experimental uncertainties:

)Coordination between experiments to
get to this agreement, on the basis of
the up to date knowledge of the
performance of the upgraded detectors

)This was possible since we are
discussing projections —> not really
applicable to a combination of data
measurements (oversimplified, the real
data uncertainties are very comparable
but not identical and logically cannot
not be decided a priori)

Slide From Sometime in 2018

12



ANALYSIS EVOLVE!
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iInnovation cannot be projected
We *shouldn’t® be using the techniques of today in 20 years! 13



OVERALL AGREEMENT IN RATE IS ONLY THE START

do /d P+(H)

14



OVERALL AGREEMENT IN RATE IS ONLY THE START
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-002
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With the Run2 data we are already exploring Higgs production in depth. We need more

statistics! Run3 and HL-LHC will be a game changer for many of these measurements


https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-19-016/
https://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-20-015
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2021-08/

DIFFERENTIAL CROSS SECTIONS & STXS

Measurement limited
by systematic
uncertainties except at
very high pr.

Expected precision of
~ 10% for pt(H) > 350
GeV

STXS: Already with
individual channels
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high pt bins , <10% In
high mjj VBF
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-003/

THE NATURE OF THE HIGGS

Total Width

Very small in SM! (4 MeV)
Direct @ HL-LHC: <177 MeV (95%CL)

Free in the SM, now known to 0.1%
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Does the Higgs sector have a
new source of Charge-Parity
violation?
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THE NATURE OF THE HIGGS

Mass

Free in the SM, now known to 0.1%

(H — ZZ — 4l and H — yy)

CMS Phase-2 Projection Preliminary 3000 fb™ (14 TeV)

—_
o

= Stat only
— = Total
§l 9 =+ 4mu
--4e
8|4 2e2mu
=+ 2mu2e
BN
6 H — ZZ — 4l
52—
41
3
2
=
- 1 | . | |
195.1 1252 1253 1254 1255 125.6
m,, [GeV]

- How well can we measure mH in
the future? And how well do we

*need* to measure it?

- Precision better than 30 MeV

reachable.

Total Width

Very small in SM! (4 MeV)
Direct @ HL-LHC: <177 MeV (95%CL)
Offshell/onshell H —» ZZ — > 4l

3000 fb™' (13 TeV)

ﬁ C |V||S Projéction | | | L
15__ — w/ YR18 syst. uncert. (f_=0) i'
- w/ Run 2 syst. uncert. (f_=0) l,"—
i‘ -~~~ w/ Stat. uncert. only (f_=0) ]

’
| | | |
| L 11| L 11|

||||||||||||\|\~
01 2 3 4 ) 6 /

T, (MeV)

-2Alog L

50

CMS Supplementary

Pro;ectnon 3ab’ (1 3 TeV)

60

40}

30}

— W|th YR18 syst. uncert. : aexp = 0 +5

- \\ — With Stat. uncert. only : & =0+5
i — With Run 2 syst. uncert. : ocexp =0+5

lllll

~ With YR18 syst. uncert. + bbb O, =0£5

30 40

o (degrees)

18



s =14 TeV, 3000 fb™' per experiment

| Total ATLAS and CMS

—_— Statist_ical HL-LHC Projection
—— Experimental

Uncertainty [%)]
Tot Stat Exp Th
1.8 08 1.0 13

HOW WELL SHOULD WE -
KNOW THE HIGGS
COUPLINGS? i

3.8 1.0 17

1.7 08 0.7 13

1.5 0.7 06 12

25 09 08 21

72 17 64

0.02 0.04 0.06 008 0.1 0.12 0.14
Expected uncertainty




SMALL CORRECTIONS EXPECTED IN MANY BSM MODELS

If new physics is at | TeV:

Singlet <6% <6% <6%
2HDM (large tp) ~1% ~10% ~1%

MSSM ~.001% ~1.6% ~-.4%

Composite ~-3% ~-(3-9)% ~-9%

Top Partner ~-2% ~-2% ~1%

Patterns of deviations can pinpoint specific BSM physics
2
. . , v
 Generically new physics effects on couplings ~ 7z~ O(6%) for M=I TeV

* Only now are we approaching sensitivity where we expect deviations Sally Dawson




GLOBAL FITS

Higgs couplings + DY + Diboson observables

@ LHC+LEP/SLD ® HL-LHC

- Higgs results tells us only part so [OEafit] ~ ®LHCeLEP o oo e
of the story: we need to think Fit by J. De Blas et al
globally about all LHC
measurements 100 |} : .l ffffffffffffffffffffffffffff I B

-Slow move to EFT approaches g Him H .
that eventually will involve all <
precision data available = = 0NN

- Complicated to do!: long os| M LN LN LM OB -0 CR LB ol UM EIN LR
experimental process, through ]

Run3 to the HL-LHC
- Osw Oce Oww Oge Oww Oug Ows Owp Oy Oy Ow Oz O
l

95% probability limits on the new physics interaction scale

4x1074
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AND BEYOND HL-LHC?

%,

Kz * - 19

K?’ - 1.1

K - 1.0

Kp - 21
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1.7 ..
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11 11 |l
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HL-LHC projection

[ global (95% cL)

[ direct search (95% crL)
[ kinematic (95% CL)

B width (off-shell, 68% cL)
| _width (int., 95% CL)

Bl cxclusive (95% CL)

RARE DEGAYS

102 102 104 10° 109 107
projected coupling limit

8.2 74 15 3.0

19.114.3 3.2 12.2

0.15 0.2 0.25
Expected uncertainty




COUPLING TO THE SECOND GENERATION: H—

137 fb' (13 TeV)

Local p-value

107° 3
- Observed

— ggH-cat.
— VH-cat.

— Combined — VBF-cat.

generation!

— ttH-cat.

_4 |l||IllllIlllllllllIlllllllllllll|Il||llll||||l||
10420 121 122 123 124 125 126 127 128 129 130

m, (GeV)

1 N
X
~~
—~

-

O

0.15

0.10f

0.05

0.00——

0.30f

3000 fb~1(14 TeV)

X 0.25¢

0.204

LA ER R 0 I B |
- CMS

_ Phase-2 Projection Preliminary

with Run 2 syst. uncert. (S1):
A Snowmass 2013
< Yellow Report 2018
-©- Snowmass 2021

FTR-21-006

A Snowmass 2013
¢ Yellow Report 2018
-@- Snowmass 2021

8

—$——e—38§

with HL-LHC syst. uncert. (S2):

i \ improvement wrt YR study)-

| ] I ] ] ] ] ] ] | ] | | ] ] |
0 500 1000 1500 20

00 2500 3000

L [fb~]

Observation by the end of Run3

BMM

0 005

Do all SM families get their mass =°*°F s h,
from the same Higgs field?

Highlight of 2020: evidence for
the coupling to the second

<€ 0.045E

0.035F
0.030
0.025 |-
0.020 -
0.015F
0.010F
0.005 |-

0.040 f— barrel-barrel category
—  mass resolution: 0.65%

Simulation

14 TeV, 200 PU

H-u*u", Phase-2 —
— Gauss Fit, Phase-2 _:
—— : Gauss Fit, Run-1 E

0.000 1:0

E:: ' CMS+ATLAS

120

8.2 74 15 3.0

19.114.3 3.2 12.2

0.1

015

02 025

Expected uncertainty


https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/FTR-21-006/

HOW CHARMING IS THE HIGGS?

=\What about the coupling to second gen quarks? Do up-type quarks get their mass from the

same Higgs fields as down-type quarks and charged leptons?

=Difficult measurement (not only statistics, we need to be able to identify charm jets!)

=Future innovations in jet reconstruction, c-identification and analysis can have a large impact!

—
N
o
o

1000

oo
-
o

o))
o
o

L

S/(S+B) Weighted Events

400

200

100

-50

138 fb™' (13 TeV)
it S

O-
=
n.

Preliminary
Merged-jet

All categories
S/(S+B) weighted

—4— Observed [ VH(H-bb)
[ ]vz(z—co) [ ] vv(other)
B single Top [

[ ] W4jets [ ] Z+jets

B VH(H-cc), u=7.7 5% B uncertainty

CMS Phase-2 Projection Preliminary 3000 fb' (14 TeV)
[Tt rrrrrrrrrprrrorp e

i

120 140 160 180 200

Higgs candidate mass [GeV]

ATLAS 3000 fb-': < 6.4
CMS 3000 fb-1: u<1.6
LHCb 300 fb-!. p<O(10)

AIM FOR K¢ AT
6(1) AT HL-LHC
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Higgs
potential
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(* indirect constraints on the self coupling also possible, but HH searches dominate)



DIHIGGS @ HL-LHC

bbyy
bbtt
bbbb
OBVV(IvIv)

bbzZZ(4l)

combined

ATLAS and CMS 3000 fb™' (14 TeV
I I I 1 I I | I | I I | 1 | I | I | | I | I I I I | I
HL-LHC prospects
—— ATLAS
—— CMS
Hmmm— —— Combination
e Stat. uncertainty
7_-*_:<

;-//////////J/////////////////////////////////- =i
- —

F —

VS
L

12

-2AIn(L)

99.4% cL 8

95% CL 4}-*

2
68% CL

| ©

ATLAS and CMS HL-LHC prospects

.t | SM HH significance: 40
0| 041 <K <2.3[95% CL]
0.5 < K1 < 1.5 [68% CL]

_________________

|| |_L_h=r 1

4
|
|
|

1

) A
;o

I

I
|
I
|
I
I

s
I
I

3 ab' (14 TeV)

— Combination
"~ bbyy
"~ bbrr
"~ bbbb
bbZZ*(4l)

-~ bbVV(Iviv)

Combining CMS and ATLAS data, in 2018 we projected a significance of 4o

and a 50% uncertainty on ki by the end of HL-LHC . This is likely to be
outperformed, and the HL-LHC will reach 50

(* indirect constraints on the self coupling also possible, but HH searches dominate)
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UPDATES TO THE HH PROJECTIONS

CMS Phase-2 Simulation Preliminary
—

3000fb " (14 TeV)
—oRn e

T T 1
# YR18 conservative (x10)

| m  YRI18 (x10) m  Stat. only (+10)
- o] YR18 (+20) @/ YR18 conservative (+20) e/ Stat. only (+20)
YR18  YR18cons. Stat.only |
) ) B = +0.34 +0.2 +035
fHH + 2K + 22 mte 084, 088, 054, _
L Z
~ [ - +0.53 +0.56 +0.33
fHH+fizH | | b= 1.3 5 138, 085,
e =
+1.27 +1.34 +085 |
o | | 3.14_0.9 3.26_0.93 2.16_0.61 |
ttHH - J o
i | —e—— {
[ S N T ST S N S S A ST SR S S R A I S S ER
0 2 4 6 8 10 12
95% CL upper limit on signal strength
j 20_ LI I L I LI I LI I LI I | I L I I I I I_]
§ ATLAS Preliminary -
102 VS =14 TeV, 3000 fb-" E

Non-resonant HH
Baseline

Asimov data (k) = 1)
—— bbbttt

—e— Combined

Updates to the projections done in the context of Snowmass:
improvements per channel (ATLAS and CMS both improved by ~20-30%)
and new channels incorporated (WWyy ,TTYY)

Full CMS+ATLAS combination not yet redone: on track for the 5 sigmas

No VBF prospects yet!

First ttHH projection (Third largest cross section among the HH production
models, interplay between ttH and ttHH)

Significance [o] Combined signal
Uncertainty scenario bbyy bbrTr~ Combination | strength precision [%)]
No syst. unc. 2.3 4.0 4.6 —23/ + 23
Baseline 2.2 2.8 3.2 —31/ + 34
Theoretical unc. halved 1.1 1.7 2.0 —49/ + 51
Run 2 syst. unc. 1.1 1.5 1.7 —57/ + 68
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WHY SHOULD WE ASSUME THE HIGGS BOSON FOLLOWS THE SM RULES?
15 THE HIGGS THE PORTAL TO NEW PHYSIGS?



3000 fb™' (14 TeV)

v praenz Higgs Invisible

o
v(% 18 [~ simulation Preliminary
g 16:_ . Medianexp.st;','lss Run2 SenSitiVitYZ ~10%
z _ ] 68:/o::p- |
1 1::_; edian oxp. smeared E7° - ZH: ATLPHYS-PUB-2013-014, <8% @ 95% CL |
2 1ok LRGP S VBF. FTR18-0016 , <3.8% @ 95% CL
& 8
E o (uvervE -BRiny) < 2.5%, | Exotic Higgs decays: invisible,
g _ LFV, new (pseudo)scalars, LLP,
| EP N I S S B From the global coupling fit, if Bssm = 0 (any invisible or dark phOtOnS ALPs
® V150 200 250 300 350 400 . o o ’ A
8 Msl_n " um threshold on ETSS (GeV) uneteced states): Besm < 2.5 / @ 95% CL o
e meTen — Huge phase space to probe,
Jfoms o L | | and very few available
10: PfO/eCﬁO”_._ 3000 fbj:v\:vith YR1SS::s-t.u::;;. experl mental prOJeCtlonS

SM

Large potential gain from
detector upgrades: long lived
decays

95% CL limit on g(h)B(h—>aa+2b21) (%)
oo
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/FTR-18-016/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/FTR-18-035/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/FTR-21-010/
https://cds.cern.ch/record/1611186/files/ATL-PHYS-PUB-2013-014.pdf
http://J.%20High%20Energ.%20Phys.%202020,%20139%20(2020)

HIGGS&FLAVOUR

=Are there surprises in the
flavour sector?
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3x1074

107*

Br upper bounds
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tlolp' o bottom T charm 7

10°
3x10°
10°
30
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3
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0.3
0.1

1072
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3x1074

107*

107°

| present

| HL-LHC

[ ILC250+500
B CLIC3000
B CEPC

B FCC-ee(365)
M LHeC

3x107°

] present
] HL-LHC
] FCC-hh
B CLIC380
B 1L.C500

3x107°
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https://arxiv.org/abs/1910.11775

H/A — 77~ expected exclusion (95% C.L.)
=1 ATLAS3ab ' @ CMS3ab~! == ATLAS 36.1 fb—! [JHEP 01(2018)055]

+lo = = CMS 35.9 th~! [JHEP 09(2018)007]
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/FTR-22-006

(13 TeV)

Yellow: Constraint coming from Higgs
Couplings (CMS, 2016)

cms -
[ Indirect search (Oblique W), 101 fb™ .
S ) Direct search (SSM W), 138 b ]
B oy scareh (YT, 1010 : m+« - mass scale of compositeness
4+ ~ doitt0. ' -019-6909- . -
doi:10.1140/epjc/s10052-019-6909-y . g+ - Coupllng Strength of the new
al - composite sector
25 — Complementarity of measurements! In

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

m*(GeV)

EXO-19-017
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https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-19-017/index.html

THEEND?




BEYOND HL-LHC

H couplings to:

H self-coupling to

LHC
S ——

2030 2040

OB-15)%
<O(50) %

2060

0(0.1-1)% O(1)%o
0(20)% O(1)%

From C. Vernieri - EF Workshop - Brown U. - March 2022
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The main problems of the SM show up in the Higgs sector

2 _
Vitiges = Vo — ;uqu% T A(¢T¢) +Hy Y, Wp¢+hc]

/

Vacuum energy Possible instability
Voexp~(2.107 eV)* depending on m,

Origin of quadratic
divergences.
Hierarchy problem

The flavour problem:
large unexplained ratios
of Y; Yukawa constants

Guido Altarelli
Lepton Photon 2009

Is it possible that the LHC finds the Higgs particle but no
other new physics (pure and simple SM)?

Yes, it is technically possible but it is not natural
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‘In 2012 we knew we had found a new particle that looked like the Higgs
boson, but we did not yet know what it was. 10 years later, we have
measured its properties, observed it couple to bosons and fermions, and
studied of its kinematics with increasing precision. It is now one of our best
tools to understand the standard model and go beyond. It is a Higgs
Boson, but is it really the one and only SM Higgs boson?

‘We have only explored a very small fraction of the full LHC dataset: we will
celebrate the 25th anniversary of the discovery with the machine
delivering data still. What will we know by then?

‘We have beautiful projections of the power of ATLAS and CMS as Higgs
machines. Far better than it was ever expected of the LHC. They will set
the basis for Higgs physics way beyond the HL-LHC timeline.

‘Warning ahead: we should not take this for granted. To make those
projections go from promises to actual measurements implies years of
work (from operation and calibration of the detector, to the careful analysis
of 3000 fb-1'). And collaboration between all the Higgs community.



THANKS!



