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LHC AND HL-LHC TIMELINE
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FOREWORD

The Higgs boson is a fundamental scalar particle (spin 0) and its theory
Is unlike anything else we have seen in nature.

Its discovery have open a huge landscape at LHC and HL-LHC of
possibilities in the study of Higgs boson properties, EWSB, SM, and
new avenues in probing new physics beyond SM

Outline
v QCD studies

v Higgs boson properties
v Higgs boson as portal for New Physics

v Searches for New Physics at high mass
T RoserTo Sacerno KB



PUBLICATIONS
More than 900 LHC-collisions based paper already submitted by CMS for publication!

+ the same order by ATLAS

[ Show all J Total Exotica Standard Model Supersymmetry Higgs Top Heavy lons

Forward and Soft QCD Detector Performance

914 collider data papers submitted as of 2019-09-13

160 —
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100 —

Vhbb
Observation Higgs boson Higgs LHC ttH observation
: . - Search HH ZZ VBS :
Jet quenching observation combination observation
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PUBLICATIONS
More than 900 LHC-collisions based paper already submitted by CMS for publication!

+ the same order by ATLAS

At the 2015 “Journées prospectives”

[ Show all J Total Exotica Standard Model Supersymmetry Higgs Top Heavy lons

Forward and Soft QCD Detector Performance
914 collider data papers submitted as of 2019-09-13 N umber Of papeTS that Wlu be SmelttEd

> 1100 |

Expecting more that 1100 papers!!!
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Number of submitted papers

7 Roberto Salerno (LLR) - Journées prospectives du LLR - Paris - 21/10/2015

Vhbb
Observation Higgs boson Higgs LHC ttH observation
: . - Search HH ZZ VBS :
Jet quenching observation combination observation
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PUBLICATIONS
More than 900 LHC-collisions based paper already submitted by CMS for publication!

+ the same order by ATLAS
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Forward and Soft QCD Detector Performance
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Observation Higgs boson Higgs LHC ttH observation
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A SUMMARY IN A SINGLE PLOT
lJuI:yZ:O1S? _ CMS Preliminar

- m 7 TeV CMS measurement (L < 5.0 fb™)
M 8 TeV CMS measurement (L <19.6 fb™)
o A M 13 TeV CMS measurement (L < 137 fb™)
~ enjefls): ¢ orororo Theory prediction
; : S L % Z CMS 95%CL limits at 7, 8 and 13 TeV
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A SUMMARY IN A SINGLE PLOT

The LHC is an everything factory

 Particle Produced in 139 fb-' at Vs = 13 TeV
~ Higgs boson 7.7 million
Top quark 275 million
 Z boson 2 8 billion (= £¢, 290 million)
W boson 12 billion (= #v, 3.7 billion)
Bottom quark ~40 trillion (significantly reduced by acceptance)

Broad physics potential by probing with high-precision Higgs and other Standard Model processes,
detecting very rare processes, and exploring new physics via direct and indirect measurements

Andreas Hoecker EPS-HEP 2019
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QCD studies

ULTIMATE HL-LHC PDF
A

processes start from a partonic collision.
Their rate i1s determined by the PDFs.
The PDFs functional form and uncertainty
and have to be measured experimentally.

) % OAB — Z Adx,Axp fora(Xy, /41%) JorB(Xp /41%) 04 (Xg> X 0‘5(/11%))
JoiB(Xps 1)

Incoming hadron

A

Parton Density Function (PDF)

a,b
B The knowledge of the PDFs is fundamental to extract couplings
from cross-section measurements or from kinematical distributions
gg =>h =>bb @ HL-LHC Vs=14 TeV gg => h+jet @ HL-LHC Vs=14 TeV
o (Projection)™ 1155 e encs (Projection) -
Quantify the precision of the PDF atthe end oo eens EIP - g
of the HL-LHC running 3 102 -
pseudo-data generated for various inputs: top, Drell-Yan, ¢ ”’1 E o
photons, W+charm, W and Z in the forward region, &%O_gg E E s
inclusive jets... 0.8 E |
0.960 — I1|OI - I2|O Ipi’mi;‘(lGSel({/ I) - I4|0I - I5|0I - 40_0I | I6(|)OI | I8(|)OI | I1O|OOIpjT(;tm;1r]2(|0c(§'e\ll)|14|00I | I16|00I | I18|00I | I20+00
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WEAK MIXING ANGLE

sin20.¢ world average

0,l

o _ _ _ A, o 0.23099 = 0.00053
The world average of the weak mixing angle sinZ20¢ Is dominated by
determinations based on LEP and SLD data that differ of > 30.
Ay —v— 0.23221 = 0.00029
. . - 0,c
Forward-backward asymmetry distribution At * 0.23220 + 0.00081
had
CMS Phase-2 Simulation Pre{iminaryl | . | | .1 4 TeV be - 0.2324 = 0.0012
E 02 _:O_DSIYWII<O.4 O.4s|YWI<O.8 O.85IIYWI<1.2 1‘25|Yuu|<1'6 1.65|YW|<2.O 2.Os|YWII<24 2.4s|YWI<2..B—:‘|
< = N - Average ally 0.23153 £ 0.00016
0.1 ;— — R
0 — A. Blondel!%%2 G. Bonneaud!" J.-C. Brient,° F. Machefert!® A. Rougé,® M. Rumpf°
- M. Swynghedauw© R. Tanaka,® M. Verderi® H. Videau,® V. Ciulli}! E. Focardi}!' G. Parrini,!
-0.1 ;_ 10" Laoratoire Leprince-Ringuet, Ecole Po‘lytechnlique, IN?P3-CNRS, F-91128 Palaiseau
— - : : Cedex, France
— CMS Projection (4 Tov
o dsin’0_ = +0.0004, +0.0008, x0.0012 _ —~102 — 102
— NNPDF3.0 uncertainty = 1C_D
0.005 [—-v-eeerrrrmrrreeecmmmm B, —_ ..-v
i _ e %
- i F
-
»
K
10 — ]
- - - il <2.4 il <2.8 o™
B ) | —e— Statistical —6— Statistical ©-
_0005 _ll ............. o T o e l l ............. o T o A l l_ i . NNPDFSO nominal o NNPDFSO nominal )
70 90110/70 90 110/70 90 110|70 90 110/70 90 110/70 90 110/70 90 110 —e— NNPDF3.0 constrained —o— NNPDF3.0 constrained
M Gev 1 | | | | | | | | | | | | | | | | | | | | 1
MM ( ) _ 10 102 10° y
Increase forward detector acceptance is a key element ! Ly (f07)
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TRIBOSON PRODUCTION

It can signal the presence of anomalous EW couplings
scales beyond the reach of direct resonance production

; v,
q
Vs < V3
7 q

O (10/fb) cross sections

300
ATLAS Projection

Vs=14 TeV, 3000 fb™

250

Events / 40 GeV

WWZ — 412y (DFOS)

B Diboson
Top

Fake-lepton
B Triboson

B Higgs+X

200

150

100

50

11

EERESEE S A S s
OO 100 200 300 400 500 600 700 800 900

> P [GeV]

., and of new physics at energy

WZZ7Z — 5¢1v

Vs

V3
Channel %‘ (3000 fb~1) %“ (4000 fb~1)
WWW — 3¢ 3v (0SFOS) 11% 10%
WWZ — 4¢ 2v (DFOS) 27% 25%

36% 31%

Expected precision on the signal strength measurement
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WEAK VECTOR BOSON SCATTERING (VBS)

provides a key opportunity to
mechanism. Topology : two incoming quarks radiate bosons which interact, yielding a final
state of two jets and two massive bosons

CMS Projection

.04

© 1800

1600

Events /

1400

1200
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200

0

—e— pseudo data
I ZZjj EW

B 99 — ZZ (box)
qq — 22

ttZ, WWZ

B Z+X

0.1 02 03 04 05 06 07 08 09 1
BDT output

3ab' (14 TeV)

the nature of the

g 0.045F
0.04F
0.035F
0.03F
0.025E
0.02F
0.015F
0.01E
0.005¢

0%

-1 -0.8-0.6-04-02 0 02 04 06 08 1

EW phenomena

Discrimination between Z.Z. = Z.Z. (sig)
and ZtZ. 2 Z1ZL or Z1Z1 — Z1Z7 (bck)

CMS Phase-2 Simulation Preliminary (14 TeV)

— VBS sig
— VBS bkg
—ggZZ
—qqZZ

coso* (Z1)

CMS Phase-2 Simulation Preliminary (14 TeV)
S - — VBS sig
s 0-06¢ — VBS bkg
- —QggZZ
0.05 :_ —qqZZ
0.04F L:
0.03F 4 5
0.02F = ng
0.01F ﬁ" ‘i
O :irﬁ ||||||||||||||||| %—
-6 -4 -2 0 2 4 6
m(Z)

1 coverage significance VBS ZpZ; fraction uncertainty (%)
n| < 2.5(2.4) 1.220 88
1| < 3.0(2.8) 1.38c 78
n| < 4.0(2.8) 1.430 75
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FOUR TOP QUARKS PRODUCTION

One of the rare SM processes that is expected to be discovered/studied by (HL-)LHC runs

/ / CMS - 3|»5|.9|ftl)'1|(1|3| TeV)
g t_ g { g t B = 60
9 Z/ hl H < ! 50
L t 40
g _ g _ g _ '
t L t

[ T T T T [ T T T 1
30

—~~ Obs. upper limit

—— (ObDbs. cross section

Predicted cross section,
= Phys. Rev. D 95 (2017) 053004
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~
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~§

Higgs induced production
no depended of 'y 20

+ ko, = 12.0751 fb @13TeV (where k, =y /y;™)

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

— 2
6 = 0g+Z/}/ + kf Gmt 10

/

Increase of collision energy important, a 1.3 factor moving 13 TeV to 14 TeV | | | | ——
0 0.5 1 1.5 2 2.5
Iyt/yf"\"l
CMS Projection 14 TeV
— 14— ; TN i
T [ fitf production at HL-LHC > 12{eMS 1RO
) o ()] I —— HL-LHC 0.3 ab™, Ac_. : 30.0% (stat) _
\CI-)/ 12: Stat. Uncert. Only g 10: Projecﬁon  HLALHC 0.3 ab™, Ac__ : 41.0% (stat+syst)]
O - Run 2 SySt Uncert. R 8- — HL-LHC 3ab", Ac_. : 9.0% (stat) ]
CCU 1 O - — YR1 8 SySt Uncert_ @ 6 - —— HL-LHC 3 ab”, Ac,__ : 26.0% (stat+syst)
E-lCED e YR18+ SySt Uncert. B —— HE-LHC 15 ab™, Ao : 1.0% (stat) 5
C 8 4 . _
D - - -
0p) = - ]
L®] 6 Z - :
Q - aeaaans == ] .
8_ 4 Rl BT -2 |
X B ——— ————== B i
LL] 2 _/M —4 N ]
E —6'_1_ |1 | I I | Il 1 1 1 | I I | I I | L1 _'_‘
O L | L L | Lo | . —2 —1 O 1 2 5
102 ; C,, [GeV?

10
Integrated Luminosity (fb™) ~_ RoserTo SALerno O3



TOP FLAVOUR CHANGING NEUTRAL CURRENTS

FCNC are forbidden at tree level, they occur only at one-loop level but
are strongly suppressed by the GIM mechanism.

e 0 | Model: SM QS 2HDM FC2HDM MSSM RPVSUSY RS EMF
\\ i Bt —qZ): 107 10 107° 10-10 1077 107° 10> 107°
q q )
g q Maximal FCNC decays predicted by some models

N

FCNC single top production processes

<1073 3000 fb™ (14 TeV) . 3000 fb™ (14 TeV)
£ L L L L N A BN ©
> I S ] © - -
«10° 3000 fb' (14 TeV) CRES CMS Projection e
O — R 95% CL Expected Limit — -
o i == FCNC tc o - P ) - o I
Q' CMS Projectian . FCNC tug "-'! < i - + 1 std. deviation ] = 6_ - 95% CL Expected Limit ]
o 20 J 4~ = 2 std. deviation +4 1 - B 65% CL Expected Limit
S i Bl t-channel T 5 -
o 15F tw - .
1 O_ | kyyg | /A = 0.06 TeV~! -tt _
I WHjets 3 =
B Diboson 5 -
0 I Drell-Yan : _
Multijet U | 1 -
8.0 0.2 0.4 0.6 0.8 1.0 I N IR RN PR I i
tug BNN output O 0.5 1 15 2 25 3 OO 5 10 15 20 25 30 35

Integrated luminosity [ab™] Br(t — cg), 10°
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H IG G S BOSO N TO DAY Higgs boson properties

Using the LHC Run2 dataset (<5% of the final HL-LHC integrate luminosity)

. In the gauge sector has started (towards <10% uncertainties)
» Switch using the 3rd-generation couplings
® Focus on

evidence/observation of 2nd-generation coupling using LHC data
probe charm-H interaction and Higgs self-coupling

CMS Preiiminary 2016 + 2017 + 2018 137.1 ™ (13 TeV) 35.9 b (13 TeV)
>240:|—|||| ||||||||| [TTTTTITrT [TTTTTTTrT [TTTTTTTTT [TT T > 1 | . 1 1 Tt | T r r Tt ] T r 1 T] — 1 T T T T ] "2109_ """""" ;D't' - \':'VZ(IZ '_)' '
o) - ] ) B - _ - ata —CC
(D 220 — \55?‘:25) o (D 30__ + Data ATLAS Pre“mlnary1 ] L%) 108 N I(:’:rlt\eelsvinary \:VV+0ther -Single top
Y ook 4G22 2 Lo SO Continuum Background Vs =13 TeV, 139 fb’ - | Resolved-jet O I z+cc
2 - } Mg9—22,2y* ™ : - = Total Background m, = 125.09 GeV - 108 | 2L (w), High v-p_ [ Z+bb/be [ z+ble o
C 180 ] Z+X ] : 25— " — | Signal Region L] Z+udsg B VHi(H—~00), u=41 -
g’ - e ] T ~ ——— Signal + Background All categories ] - Y ° [ VH(H—bb) X% S+B uncertainty
1] 160 — ~ - _ ] 4l — VH(H->cc)x100

u . 12 — In(1+S/B) weighted sum | 10 ¢

140 c 20 —]
- D — _
120 - %D B * 7
100 | “S 15 3 * E
- o B _
80¢ € 10k * * * .
| 3 —]
60 (0)) _
40 F 5 Rl by & —
- B + + +
20/ : + ; i _
O N = O _I | | | | | | | | | | | | | | | | | | | | | | | | | | ] )
80 100 120 140 160 110 120 130 140 150 160 0 0.2 0.4 0.6 0.8 1
m,, (GeV) m,. [GeV BDT output

The determination of Higgs boson properties, and their connection to EWSB, is the primary

target of the LHC/HL-LHC physics programmes
T RoserTo SaLerno B



HIGGS BOSON WIDTH Higgs boson properties

A crucial parameter for BSM searches, in SM cty =48 fm, small width 'y =4.1 MeV

3000 fb™' (13 TeV)

Direct measurements (on-shell line shape, lifetime) CARRG Do
. . . CMS Projection ]
limited by detector resolutions, the way out are 15l |
indirect measurements ( |~ W/YR18 syst. uncert. (f_=0)
couplings) - w/ Run 2 syst. uncert. (f_=0) i
--- w/ Stat. uncert. only (f =0) [
gg—-h(125 GeV)-yy ‘ ai )
6 L L O 10 \ ‘]
- - \ "y [T E————————— : ‘ i gégHgIz{ZZ
o 02+ ® 3 O_ \ o°n shell N
——- BW p : ’ By { - \ gg—H—27* mul
) | I 00;_._..»-"”\; i -\ : H2H
4 e R{lm " \\ . I orf ",‘ -— — \‘\ O.Off—shell N gggHgHZZ
% | | — Fullnt R R v : BEHIEZ T (2my)?
3 I / \\_0'4(;05 001 0 ool 6(12— —
L&eé 2 (T I T 5_ 95% CL
§ u _
| 68% CL ]
| | 1 1 1 | | 1 1 1 | | l\\ ’,l | 1 1 1 | | 1 1 | |
0 2 3 4 5 6 7
m,,—my, (GeV) l—‘H (MeV)
Precision ~8-22xSM Precision ~257%
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Higgs boson properties

HIGGS BOSON COUPLINGS

Consider coupling modifiers k= ;/0gy,
Here: effective coupling modifiers (loops iny, g and Zy coupling not resolved)

Vs = 14 TeV, 3000 fb ' per experiment

o 2nd/1stgen. Yukawa couplings
Tota ATLAS and CMS Jen. prngs:
— Statistical o HL-LHC projection 3000 tb™
, HL-LHC Projection 2019 o
—— Experimental | : [ global (95% ct)
Theory Tl::CSet:?::)[{:]h [ direct search (95% cL)
K, = 18 08 1.0 [ kinematic (95% CL)
B width (off-shell, 68% crL)
Kw =— 1.7 08 0.7[13 " Twidth (int., 95% or)
Ko = 15 07 06[12 Bl cxclusive (95% CL)
z - 3.0 x 10°
Kg = 25 0.9 0.8
K; F— ECFAZ013 4 0.9 3.1
t projection 3 ' -
. = ECFA2013
b projection 3.7.13 1’3 1.4 x 10°
| — 1.9 09 08|15
Ku BE— | 43|38 |10 17
Kz, BV= 98|72 1.7 64 2.9 x 10°
0 002 004 006 008 01 012 0.1 107 10T 102 10°  10f 1P 105 107
Expected uncertainty pl“OJeCted COUphng hmlt
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Higgs boson properties

HIGGS BOSON EFFECTIVE FIELD THEORY

Moving beyond kappas.
Precision measurements to search for BSM dynamics that
can still have an impact at smaller energies via virtual effects

1
Log = Lsn+ 5 ) 6Ot

1

E I 1 | | | | | 1T 1 | | | 1T 1 | I T 1 | I T 1 | | | I 1 IE
- . . - W*W7jj (EW) N
51 _ |
10° E ATLAS Simulation Preliminary WAWEj (QCD) =
o - {s=14 TeV, 3000 fb™ Bl Wz:zZ m
= . Charge Mis-ID  "Z of vector boson
- PP — W W Jets faking electrons 7 i
10° ¢ B Tribosons = cross sections
“ Other non-prompt 3
10° B =
=l =
10 5 -
1 ;_ : _; p ) > 4 \\\\\\\‘
TP
107 ;— h‘1 N I \ - »{,,//
10—2 _I L1 I —‘ i S
0 200 400 600 800 1000 1200 1400 1600 1800 2000

m, [GeV] A define the scale of hew physics
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HIGGS BOSON EFFECTIVE FIELD THEORY

10° EATLAS Simulation Preliminary % wzvvﬂ EEW)

Moving beyond kappas.

Precision measurements to search for BSM dynamics that
can still have an impact at smaller energies via virtual effects

A/J?,- [TeV]

10}

0.5

0.1

1
Log = Lsn+ 5 ) 6Ot

Higgs boson properties

of vector boson
cross sections

{s=14 TeV, 3000 fb™

10*
10°E 2

102

10
1

107"

= pp - WWj

1072

0 200 400 600 800 1000 1200 1400 1600 1800 2000

focus on the following non-redundant set of operators

50

QCD)

Bl Wz:zzZ
[ ] Charge Mis-ID

I 3
[ Jets faking electrons =

]
omp. E

I Tribosons

WL

m, [GeV]

A define the scale of new physics

N[HEP]T! I % LHC+LEPISLD W HL-LHC (S1/52), == Bwsvobons  —~ |
i 95% prob. bounds ~ © 1 Operatoratatime /%%
********** * riﬂﬂ_.r': m 10.01
********** || BEIRLI S B DR || I R (XA
|||| Illl — ((}]
HIEERE =
H B N <
H B § & °
,,,,,,,, ] o - I I o . R —
ERIRIBEIRIE i 7 Xl 14
Osw | Ocec Oww O [Ovw Oug |[Owe | Oup On Oy | O2w O25 | Og
TGC |Higgs loop-induced] ZH WH TGC Single Higgs DY HH
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Higgs boson properties

PROBING THE HIGGS BOSON SELF-COUPLING

., heed to measure the Higgs boson trilinear coupling (AHHH)

g “0000) AHHH - H g «~—@--- H
ty a "M tY 0
g 0000 Yt T H g > e ___H
o(gg—HH) =335 fb
[@13 TeV. NNLO + NNLL with top mass effects]

ATLAS and CMS HL-LHC prospects 3 ab1 (14 TeV)
12 T
J p . .o .
_ _ _ = SM HH significance: 40 | — Combination
Expected constraints on the Higgs Boson self-coupling = 10l 0.1< K1 <2.3[95% CL]
b 0.5 < K1 < 1.5 [68% CL] bbyy
68%CL i _
[[—06?3’,13'?3]] 95%CL 1 bbyy 99.4% CL 8__ bbrr
[[_(())24 28]2L]J [6.3,7.2] : - bBbB
[-0.5,5.8] | 6 B
[-1.5,7.7] bbbb \ bbZZ* (4]
32:34] g |
[1.1,88] e O R e bbVV (Ivlv)
[-2.5,10.2] - .
%8?;3% 1 combination ’ :
I—%OI II I—I5I I” 0 - 5 "” 1|o' " '1|5 68% CL [ L mmmm = m— iz
K/\ 0_111111111“1-]- ""‘l‘llllllLLLLLLLiliJ‘|I|‘)|

2 -1 0 1 2 3 - S) 6 7 8
K2
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Higgs boson properties

PROBING THE HIGGS BOSON SELF-COUPLING

Single Higgs boson productions, decays, and T oo —— |

|
Kinematics are sensitive to the self-coupling VH o ttH + , @7
| A I
through EW corrections / Mo 0000 ¢

CMS Phase-2 Simulation Preliminary 3ab' (14 TeV) eCMS Phase-2 Simulation Preliminary 3ab’ (14 TeV)
< —l vl L D e Ly AL
E —— Stat + exp. syst. + ggH+VH theo. uncert. = - | w/ YR18 syst. uncert. -
o) 102 — | Hadronic categories only <] - -
= n ._Hl_ I Leptonic categories only N S\ b eeeeen Stat. uncert. only -
T | Expectation «, = 10 - -
o [ : li] P eeeema Expectation «, = -5 - ——— Hadronic categories only _
— EE 1 l l """ ttH+tH theo. uncert. 41— T
1?‘ i l ' - 95% CL Leptonic categories only A
I - -
oc 3— K, =1 —
?i 10— wemmeeeeees i ---------- 1 _ t B
= u (p! > 350 GeV)/150 GeV _ _
=2 [ ; 21— ]
s f . : :
- IYH<25 SR l * """""" - N
. Hoyy: pYT >20 GeV, In'l <2.5 E 1 _ 68% CL o
>=2 jets: p’T > 25 GeV, hl < 4, at least one b jet : N _
10—4 l l l l i 0 B L1 1 1 l 1 - 1 l L1 1 1 l | I I — l I R -

0 45 80 120 200 350 -10 -5 0 5 10 15 20
ot (GeV) K,
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HIGGS BOSON INVISIBLE DECAY

Invisible decays are a generic prediction of NP models with light dark matter. The invisible
branching ratio in the SM is very small (0.1%) so any observable rate would be evidence for BSM

VBF production

HL-LHC 14 TeV

/'o\ rl' L | L | L | L L | L | I 'It
Q\/E - (CMS Projection -
0p) — _
2 20 ¢ Ly, =30010" E
S = L, =1000fb" -
I 20p . . =30001b" -
m | -
v }
b 15— B
° r }
O i Z
e -
o [ -
o O -
S - .
- u |
(.(2 O _I I | I I | I I | I I | I I | I I | l I—
O3 150 200 250 300 350 400
O

Minimum threshold on ET"** (GeV)

+ ATLAS projections for VH production ~87%

Assuming CMS/ATLAS
perform equally well and
neglecting correlations

Today

LD —I\gsH HS
LD +iny v H HY,VH

1
Lo -1

Higgs boson as portal for NP

(scalar DM) or
(vector DM) or

b (fermion DM),

R H'Hxx

HL-LHC

XENON10 (90% CL)
XENON100 (90% CL)
—  XENONIT (1 tyr) (90% CL)
- XENONNT (20 tyr) (90% CL)
SuperCDMS/SNOLAB (90% CL)

CRESST (95% CL)
CDMS (95% CL)
| CoGeNT (90% CL)

10—39

DAMA /LIBRA (99.7% CL)

XENON10 (90% CL)
XENON100 (90% CL)
—  XENONIT (1 tyr) (90% CL)
- XENONNT (20 tyr) (90% CL)
SuperCDMS/SNOLAB (90% CL)

DAMA /LIBRA (99.7% CL)
CRESST (95% CL)
CDMS 1T (95% CL)

| CoGeNT (90% CL)

BRinv § 20%

10—40 i
10~}
L0 g
ERUR
= 1074}
S 10-45)
% 10—46| -
S 1074
10~}
10—49 |
10—50

~bs

Coé N

- .

716725 A
n . ) \

- eutrygy,, Scattemng A\

-~
-~
= e oam

—
BRiy < 2.5%

0.3 T 10

0.3 1 ' 10

ROBERTO SALERNO E

100 100



HIGGS BOSON BSM

The expected exclusion limit for H/A— Tt

H/A — 777~ expected exclusion (95% C.L.)
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LONG LIVED PARTICLE

In addition to the significant expansion of expected luminosity.

enable searches in the long-lived particle regime.
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THE DARK SECTOR

In our world, a Dark Sector could allow for long-range forces among its matter constituents

Search for long-lived dark photons (yp)

that are produced in cascade decays of
the SM Higgs boson
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OUTLOOK AND CONCLUSIONS

The analysis of the LHC Run1 and Run2 datasets (<5% of the final HL-LHC integrate luminosity)
confirmed the

The LHC and HL-LHC potentials will push the reach for precision and sensitivity well
beyond what was originally assumed possible.

A broad physics program is planned and the , that Is ‘really” new physics, Is
the star of such program.

We will have access to the leading to measurements of hitherto



