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SDM: te very first LHC story about DM search,
from RUN 1 until now, combined dijets /dileptons/
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From the simplest portals to something more complicg

dark Higgs,
double portal

2HDM+a

scalar
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A p-or sl raaatniaiiil

|. 2HDM type |l (upper and lower components of fermionic doublets are coupled to the t
different Higgs VEVs like MSSM)

V When considered separately: Higgs portal, 2HDM or 2ZHDM+S etc.extentions,
extra Higgs states are coupled to DS immediately and to SM sector via Higgs poten
and Yukawa term modification A just a portal

V When treated as a part of the MSSM interactions A 0 f u tiedryd(rich phenomenolo
beyond higgsinteractions A pair production of superpartners, cascade decays etc

Il. Dark photon/fermion/ higgs states
V When considered separately A just a portal

V When treated as a part of a model which gives naturally hidden sector(s)
Dark SUSY, Stealth SUSY etcA 6 f ul | 6 t heory
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Higgs portal

Standard Model _ 2 .2 4
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Non-resonant HH production searches probe the shape of the
Higgs potential by measuring the Higgs self coupling: k.

could indicate beyond Standard Model physics.
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Triple coupling, Higgs pair production

H 9 JAR000n0n00e99. - §---------- H

"0 Rev. Lett. 133 (2024) 1018
ATLAS — gbseTejl!i"?itt f9955}’§LL) There is however destructive interference between the box and
xpected limi Yo . . . .
VS=138TeV, 126—140 o' (20 hypothesie) triangle diagrams, thus the cross section is suppressed
[0 Expected limit =10 1005 4+ H ; ;
oSM | e (HH) =32.8 fb ) Expoctad limit 220 (~10° times smaller than single Higgs cross section).
Obs. Exp.
5 miss f— 10 14 - SI"\-II
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Multilepton — + 17 11 .
SM predictsk, =1
bbbb— i 5.3 8.1
vy 4.0 5.0 . . .
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-
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Extra Higgses two higgs doublet portal (2HDM)
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Extra higgsesin 2HDM
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Next-to-2HDM extension: 2HDM+S

Two Simple Assumptions ...

o 2HDM is near or in the decoupling limit (h becomes very SM-like):

a— pB—1m/2

o Add one complex scalar singlet S = %(SH +iS7):

- K
Voupmys(H1,H2,S) =V, (H1,H2) + ASH1H2 + §,5’3 4 ...

CP even

Light Boson Couplings

0 Can be very light

Charged CP odd

v a (the mostly-singlet-like pseudoscalar)

a = cosf,S; +sinf, A

v' could potentially be a light boson

(0 < 1)

h exotic decays

h—aa— XXYY (g <mp/2) | h—=aZ = XXYY(ma <my —mgzg)

v' with couplings to fermions driven by:

Ea ~sinfly - &

Type-1 Type-I1 Type-III

Eigenstate Coupling

Type-1V

A ¢d
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Light PS in 2ZHDM+S type Il combined results, R

CMS Preliminary
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light additional pseudoscalara in NMSSM,
Higgs sector structure is identical to m_<1/2 M o5
type Il 2ZHDM+S mixing in higgs sector only!
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Pseudoscalar 2HDM+a; MET DM in association withcpal
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https://arxiv.org/abs/2408.17336v2
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Gauge portals: from minimal to extended

] — Dijet
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Scalar/gauge portal: prompt pair of light dilepton resonances (4()

HAHM - Hidden Abelian Higgs Model, weakly coupled DS,
dark Higgs, dark photon Zp from U(1)p
Gauge/higgs portal (kinetic/higgs mixing)

K> E

CMS-HIG-19-007,
arXiv:2111.01299v2
[hep-ex]

higgs mixing
dominates over
kinetic mixing

13 '113 TeV) 1Tev
37 ' (13 Tev) A _7—7—7__"71 (13 Tev) 137 ' (13 Tev)

[ x '
-- Expected exclusion
(ng —— Observed exclusion
S H 22, - 4.c=005=

e
]
w

See a talk by
Slava Valuev on
LLP search

: Expoctod oxclu.non
Observed exclusion
H=Z,Z, =4, x=0.0002 .

B(X — ee or pu)

See also Backups
for ALP
interpretation

HBH = ZX)x BX —eeor un)

B(H — X X)x

; m, [GeV]
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Inelastic DM (DM cceannihilation)

c-ot=pl—=—1=g Wl

U The interaction strength

U The first LHC search of such a type dmixed LLP + MET signature

U A pair of displaced muons (soft, collimated)
U Large MET collimated with muons

U IS energetic jet as a tag

M. Savina, BLTP JINR, Russia
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Search for inelastic DM with two displaced muons
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Dark sector/hidden valleys

N Motivations:
known /LHC '\ do stuff |
territory /7 \ | Darcmater
/ . . Neutrino masses
'. "-.Eq lllﬂ?ér SUSY breaking
\ Cosmologycalphase transitions
e Baryogenesis
“~"portal String theory setup
L]
e

[Strassler, Zurek 06

Can be portals or full theories, often these are still extended portals
although there are exceptions (SUSY variants)
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What is a Hidden Valley?

A sector of SM-neutral particles which

1. can be produced in SM collisions with a reasonable rate
(not gravitationally-coupled hidden sectors)

2. include states that can decay within 1 sec
(not sectors with massless final states or coupled too weakly)

3. have self-interactions that complicate the dynamics
(i.e. not sectors of single dark photon or single free fermion)

Often called "dark sectors” or "rich dark sectors” nowadays
(especially if sector contains dark matter)
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QCD vs odar ko
Quite a few adjustable parameters
» SU(N:) with N =
» Quarks in 3 rep.
> N8B /N =1, N** /N, =1
» Light quarks my. mg < ms < Agcp

Dynamics: Confinement, Chiral Symmetry Breaking

Light-quark hadrons

> masses range over an order of magnitude

» lifetimes range over 15 orders of magnitude

» many different decay modes (to hadrons, leptons, photons)

» produced in high-multiplicity clusters ("jets" ) with no fixed mass

Predictions:

iy HIIHH '3 i.‘t

e Perturbation theory including resummation (showering)

e Lattice calculations (spectrum, decay constants, scales)

e Models of hadronization (Lund, Herwig, etc.)
P JINR, RUSSIa
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Quite a few adjustable parameters
» SU(N:) with other N.; or not SU group
» Quarks in N¢ and/or other representations
» N¢/N: (much) larger or smaller than 1
» Light quarks masses smaller or larger relative to Apyy

Dynamics: Confinement?? Chiral Symmetry Breaking??

Light-quark hadrons
» masses range over an order of magnitude or more
» |ifetimes range over many orders of magnitude
» many different decay modes (to HV /DS hadrons, SM particles)

» produced in high-multiplicity clusters ("jets”??) with no fixed mass

Prediction methods can all potentially fail:
e Perturbation theory including resummation (showering)
e Lattice calculations (spectrum, decay constants, scales)

e Models of hadronization (Lund, Herwig, etc.)
__:—"——M
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Nc’ Nf’ I—dark’
mdark’ rinve

rk pion mass 1 GeV

rk pion mass 2 GeV

V One of the most striking DM -targeted signatures
(dark QCDA dark showers A mediator A SM transition)

V Broken U(1)yax, kinetic U(1) 4.« O U(1)y mixing, dark photon
Z0 as a me s S e N g

\V DSSM transitions are suppressed by a high mediator
mass scaleA prompt/LLP decays

Strongly coupled DS, dark showers, prompt/LLF

Hidden valleys , dark QCD

, SU(Ndark)

1 .
L=—-—F] F"" + dq ZD dd — 44 *Mq dd

4: HV

Fa: dark glUOﬂS (Mj CO[OUFS)

qq: dark quarks (N flavours)

M,: quark mass matrix

X4

Dark QCD

asym mk
sharing

DPd, Nd, - - -

annihilation |

M. Savina, BLTP JINR, Russia

Tdy Pdy - - -



Dark QCD, dark showering, a part of the invisible

semivisible jets

—)

DM part (visible) +
SM part (invisible)

XSEC., My
a i) X

= SM hadrons
nv
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The first CMS study of jet ivsisible contribution with dark sector |
nterpretation . The fraction r,,, of stable invisible dark hadrons in between
O (dijet , small MET) and 1 (large MET)

138 fo ' (13 TeV)

1 G — I T 1—-_" '| T L s —
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— Observad . (m ] = *'*. — Observed ] (W8]
— Median expected ] B 0.8 ¢ = hledian expected 10 .

- - 68% expected | -t - - 6B expected E
-os%expeced Ml 31§ 0.78 il .- 95% expected B S
| = osf e ‘oo axll 1 2
. - i -
. 4 = r B = 1 =
: :|_ 0.5 = :|_
'-! — 1 ID 1 m E : ':1:'
= 8  04f g
. = r 1=
¥ 035 10~
102 © 02508 S
-l 2 5
O 0.1 10°5
1 1 1 "“E [] F "“E
L‘;n 2 3 4 5 juﬂa

m,. [TeV]
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Soft Unclustered Energy Patterns (SUEPS)

CMS EXO-23-002;

Q —h—Fr——t arxiy:2403.05311 [he

- Scalar mediator S, quasi-conformal DS, dark mesons masses
smaller than m s S charged under both SU(3) and SU(3),

- spherically symmetric FS distributions, high multiplicity of soft F

- Boltzmann distr. for pseudoscalar p;, depending on' Ty ( g ano

- decay UA npp: A SM FSrough n -np mixing, promptaecays

CMS

-
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Weakly coupled DS, Stealth SUSY

Is natural, lowscale SUSY breaking, hidden sector with (at least) one chiral
et supefield (R-odd singlino, R-even singlet). LSP d gravitino (GMSB),

P decays to gravitino through a hidden sector.

states of order the EW scale, states approximately supersymmetric (F <<M) &
ely degenerated by masses

ppression of large missing E at the end of decay chain (gravitino assosiated.

_ A2 (A
35[]E S mG_T%ﬁ; — 5.0x 10 (500815;{,) eV
~ 300¢
} N -
3 250F - .
= - : arXiv:1105.5135 [hep-ph]
2 200F :
s -
= 150f
- Singlino very soft!!!
10{]; - TR
r - L Singlet
5(}E ; P
0

AU

Missing Energy

0.4}
0.3}
0.2[

0.1}

0.0¢

fm=1.5.10.20 GeV
bino LSP

50 100
MET [GeV]

“300



Portals between MSSM and stealth sector

A Neutral (uncharged under all MSSM gauge symmetries)
- superpotential term _Y (‘YOO T Y@ . exactly GMSB setup for the

- (pseudo)Goldstone fermion model daxino instead of gravitino

-vector Z0o, kinetic mixing of U(1)

q q

G

A Charged (not under gauge group because of large SUSY breaking mediation) 8
baryon/lepton number.
RPV SUSY:

1 -
Leog ~ )\éjkgrmBUidjdkS + h.c. —

q U

_____________

SLH,Sudd(t he oObary ©GQ@SlAB r t B s —



Neutral portal,

W = ASYY + %51 +myYY,

Field strength at one loop level:

c f d20SWAIW, + h.c.

ﬁcﬂ?i
€= E}Llﬁﬂrmr

Neutral higgsino decay through mixing with neutral
zino/bino

F[H[ — 7/ + S] ~ (Nﬂﬂwl‘fg — N;1swcy )2

[(Ni = y+5S) Nizswca + Nijpewey

Y@ model

_, O "Yfor "© Y "Qandi"O "O

_________

N

WY in vl of SU(B),

mg~ 100 GeV, m, ~ TeV dsuper
soft masses:

A2 - _
SR

for & hx ~TeV mass splitting between
singlino/singlet of order 10 GeV

Integrating out ¢ at one loop - operators

S(a) decay dominantly to * for light

N a?m3
sr(a) = 6473ms-



Neutral portal, "YO 'Omodel

In the limit of small Rvacua will

m K
W =ASH,H; + TSSE + 553 + uH,H. a mass splitting

A9 = iz () = A9) SH,H,
m = 80 GeV mg = 90 GeV  ms = 103 GeV
_Emszmsgg_gﬁigi_l_%gﬂ_ﬁﬂ_j p= 300 GeV mp = 125 GeV
A=—-0.02 k=05 osz = 0.22 04,7
tan 3 =10 my = 700 GeV I, =6x10%GeV
No=S+6.H) +6_H,
M; = 200 GeV ;= 100 GeV
H:t = HEI: — HiS, ! © " ©
Aoy +0, My = 300 GeV Nii. i, = (—0.014,0.0059)
0f ~w —— ——. o
2mgEp M = —2TeV Ny (g0, = (0.0063, —0.0058)

S(a) decay dominantly to



Stealth SUSY simplified, prompt/LLP

pair production rate

NLSP neutralino decay width

NLSPgluino decay width

In dependence on a parameter space region NLSP decay can be prompi

1000 ———
100}
2 10,
= ; \\\
2 1 ™\
© NEEARN S 53
0. 1 0 ' “‘t“ ‘.\\\
00 e S S
Joo 200 600 800 1000 1200
m[GeV]

L(x}] —1G) =

I'(G— gG) =

JiJi Fan, Matthew Reece, Joshua T. Ruderman
arXiv:1105.5135 [hep-ph]

arXiv:1201.4875 [hep-ph]

arXiv:1512.05781 [hep-ph]

Field set: LOSPdgluino, stop, higgsino only
The lightest R-odd SUSY particled gravitino/ axino
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Gluino/stop PP, neutralino as NLSP, prompt, 2gamma + jets +

pLPQODO & (&) pITIOQMmE M dcum ¢ ouvlpp cnn“@iQ
MS SUS-19-001;
Xiv:2310.03154 [hepex];




Gluino/stop PP, neutralino as NLSP, prompt, 2gamma + jets +

pLPQODO & (&) pITIOQMmE M dcum ¢ ouvlpp cnn“@iQ

; & . q ¥ & E
W :f ‘@ﬁ . /il/@ﬁig
- . TRl o
Hﬁ;‘h“u 0 g 8 e -
CMS 138 i7" (13 TeV)
% pp—&qq.q—rx —:-TE-,E—HEG,S—rgg ﬂ _ CMS .
@ 2000f-m, ~ 006V m m, =80 GeV. m, = 0) < > 2500Fpp—3, 50 L0 1 2
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Dark sector

can be rich and complicated,

can allows new symmetries and strong/weak regimes,
can give many new particles and interactions

Maybe answers on our questions are hidden in a dark sector?

A a little hope in the autumn landscape

e

N

é Un peu de soleil dans | 0 efide

Francoise Sagan/ 4
M. Savina, BLTP JINR, Russia
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Higgs couplings to the 2nd generation + rare/invisible decays

" - . z 1 T T T - ici
CMS-PAS-HIG-24-018 13010 13 Tev - _ .. CMSproimnay o L3813 Te) | ook s H—invisible
T + wpserved 68% expected =] SE— 3 &P 100k / & 09E p ‘ Observed -
E=Yala ) nc = C = F - 125.38 GeV wZ E E_ 5=7TeV, 471" .. Expected _E
tt H ( CC) -—-= Median expected 95% expecied g E - ATLAS Run?2 3 Zz i :S:A ot e : E 5 8.8 g {58 TeV, 203 it - E
; p i 1 £ 07F - ' =
Combined | VH — |re| < 3.5 210 o 510 . ECE E-oTev 1w O E
x50 : 5 E - El O 1 g 055 [BR(H—ZZ—-4v)=1.2x103] =
Obs. 9.3 2 r ey ] Eu. 1 & 05 E_ é
HH(H-+c8) | |J.<78 (8 7) g 2| | <102 o Observed = 3 E E
Exp. 8.7 ! 10 E E I 68%Clisatasys) o 04 e 3
Obs. 7.8 = % = I :5% CLaosys) ] BL;," 03B 3
I~ . =1 | — M prediction - sssssssss: =
VH(H—cE) N ¥ Data (Total uncertainty) B 1073 al - ::f::' z:.i,::'e’mm = > 0.2 ; | é
o | 10 2 [Z8yst. uncertainty E /‘ | " 2 generalon formions 0L eeTmE EEE -
00 25 58 75 00 gLs 1?,0 75 E B SM prediction % 3 1.5 : - ‘ ) — TR T S 1 | 3
5% CL upper limit on Py_cs r 7 B Y .Y “ s & & <o Pl
s i 1.2 I ¥ Qx“{: ?\Kép 1'\,4\\& & "% WO'LGD Q\)“\Qo ‘\\;ﬂ’
n 131 o i o
J i |
o < 1.0 P
S | 7 " % 12 2 i i I ATLAS: 0.107 (0.077) observed (expected) limit
ATLAS PLB 812 (2021) 135980 |RSERSNA ome £ sl % &
T Ok ! i : ) P
CMS JHEP 01 (2021) 148 e = = — 0 510\_1 L ‘....I‘(\_JO . H“I‘(Iy s “‘Il(l)z CMS: 0.15 (0.08) observed (expected) limit
BR(H—pp) | 2.17£0.04x104 | 2.18+0.04x10+4 Decay mode Particle mass (GeV) ATLAS PLB 842 (2023) 137963

Theoretical
input

CMS EPJC 83 (2023) 933/PAS-HIG-21-018

mH 125.09 GeV 125.38 GeV

Signal strength 12+06 1.19+044q 45

Observed

Measurement significance 2.0c 3o
— - ATLAS CMS
Expected 17 55 E o IalﬁTLASland CMls l l BR(H_’ZY) = 1 6 X 10 3
significance o >0 3 “F LHCRun2 i Da Theoretical BR(H—Zy) 1.5420.09x103 1.567+0.09x10°3
[ In(1+5/B) weighted —— Signal + background .
> 50
0.59 (0.85) < ku < 1.50 (1.29) at 95% (68%) CL 3 | H-o2Zy Background Input Mk 125.09 GeV 125.38 GeV
£ 4o ATLAS PLB 809 (2020) 135754 ; 110, ¢ 1095
N st?m‘nsrc\f} g 700:_ Eagan o 3 g . e cMS JHEP 05 ((2023)) 233 S\gﬂa| Stl’ength 2.0 10—0“) 24 0970“5
T TUIE | [ Ao SR . O p=22=x07 ATLAS+CMS PRL 132 (2024) 021803 Observed significance 2.20 2.70
mn.‘ 5/(S+B) weighted Bkg. component § E N . --- Bkg. E
3 E E % Expected significance 1.20 1.20
H_; ] 3 2 T Measurement —
HY 3 @ ] 95% CL obs(esp) limit 3.6(1.7) 41(1.8)
E - = .
2 1 s I | | | | | | ] o(pp—H)xBR(H—Zy) 305 fb (95% CL UL) 352 fb (95% CL UL), 210+80 fb (measured)
D = o _2 L1 Ll Ll Ll L Ll
o . M d 115 120 125 130 135 140 145 N
— R(H_' ) 2.2 X 1045, mzy [GeV] Mass resolution 4.0 GeV 3.7 GeV
= R < A
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Combination of h ;,: A Invisible searches for ttbar and VH

resolved/boosted ttbarH Higgs h,,. with an admixture of a new CP-even neutral higgs state
8 can decays into other higgs states from an extended scalar sector due to the
mixing in the potential «— decay into a light PS pair «<— decays of each PS

into DM particles (invisible)
see further on 2HDM +a search CMS HIG-21-007,
arxiv:2303.01214 [hep-ex]
CMS: BR(H—inv.) < 15% (8% expected)
ATLAS: BR(H—Inv.) < 10.7% (7.7% expected)

49 T Tav), 127 &8 TeV), 140 7' (13 TeV)

95% CL upper limits -

l g (H)

—&— Qbserves
-0 3

LS

“O" Medan sopecied
80% eapectec

D 0% eapecied

=0

B(H — inv)

D21 (018

0.18 (0.10) [N

£6% CL upper imt on ¢ =« BR(H

04 05 08
B(H —= inv)
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Combination of h ,: A Invisible searches

The most stringent limit on WIMP-nucleon scattering cross section in the DM CMS HIG-21-007,
mass region up to %2 m(h,,;) for the scalar mediator!! arXiv:2303.01214 [hep-ex]

49 fb (7 TeV), 19.7 fb" (8 TeV), 140 fb' (13 TeV) p=37 —T Vi — . 1071

T T IIIIII T T IIIITII T l()"

1073

410~

90% CL limits
B(H —inv) <0.14

Higgs portal models

Direct-detection
smsm CRESST-II
smem DarkSide-50
smam Pandad 4T

nmem | UX-ZEPLIN
v o1oa il

WIMP —nucleon cross section [pb]
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Higgs potential and self couplings

Precision on top mass is also fundamental to answer the Metastable universe

questmn on the metastability of the universe. e Current minimum is a false vacuum.
arXiv:1200.6477 e Lifetime is larger than the age of the universe, but
- ATI.AS+CMS 3 ab™! per experiment eventually it will decay to the new minimum...
| Projections ESPPU 2026
1.0 1 V((;l))
Instability
177.5 my from tt+jet
= ~—-- 8 TeV (20.2 fh )
.C-_'J. Metastability — 13 TeV {363 fb 1}
g —— S2 with profiling

- 52 without profiling

""f--h
curre rftn el
L

minimum

170.0 Stablhty i H
L.
. - \
12] 2 15 :':I] J 1:,. 125.4 125.6 1255

my [GeV]

Measuring the self-coupling can provide discrimination between different scenarios, or different models.
But, keep in mind that we will require to measure triple-Higgs production to fully describe the shape of the Higgs potential.

Pl

M. Savina, BLTP JINR, Russia 20.09.2025 A
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HH production, observed upper limits, ATLAS/CMS

Rev. Lett. 133 (2024) 101801 CMS Preliminary 138 fb” (13 TeV)
J ! J LRI

- PAS-HIG-20-01 | k. = k. = K. = K. = 1
—e— I % CL A t Vv 2V
ATLAS Observed ,Im,lt (95: cL) —e— Observed B 68% expected
Expected limit (95% CL) Median expected === 95% expected
Vs =13 TeV, 126—140 fb1 (UpH =0 hypothesis) WWoyy
i I + 5. ®D.):
UggthBF(HH) _3081b [ Expected I!mFt 1o Obs. (Exp.): 95 (54) |
[ Expected limit £20 6527, 4|
Obs. [E;p_}.: 33 (41)
Obs. Exp.

?TI*’E'
Obs. (Exp.): 31 (26)

bbif + Emiss 10 14

Multilepton ATLAS Obs 2.9 (Exp 2.4) CMS Obs 3.5 (Exp 2.5)

bbbb : : bByy
. : Obs. (Exp.): 8.4 (5.6)

bbyy ' . bbrt
Obs. (Exp.): 3.4 (5.3}

bbrtt - . . bbbb
i Obs. (Exp.): 7.5 (4.3)

. Combined
Combined . . Obs. (Exp.): 3.5 (2.5)

10 15 20 25 30 85 40 = B T/ E—T T
95% CL upper limit on HH signal strength L 95% CL limiton ofpp —» HH) /o,
A 49449
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Triple and quartic self couplings

- Triple Higgs production is extremely rare in the Standard Model (o0 = 0.01 b)
- It 1s directly sensitive to:

- Higgs self-couplings, including the quartic Higgs coupling
- BSM enhancements
- h;, h; = any SM H or heavy scalar X, 5

o H o
fi ,**' h; ,"J
---9_ o H mmm == ==- H
\\ hl,_? J-"' “\
L “om A
. H

-

-
-

*H

Results are interpreted in terms of three benchmark models:

| - Non Resonant: my > mg + my, mg < 2my;
- SM-like

- Resonant: my > mgq+ my, mg> 2my

- extending the SM by adding two real scalar bosons | _ 325 < my <575 GeV, 200 < mg < 350 GeV

- with resonant production of generic heavy spin-0

- Heavy Resonant:
bosons VY

- 350 < my <1500 GeV, 275 < mg < 1000 GeV

M. Savina, BLTP JINR, Russia Ll 40/50




Triple and quartic self couplings

Only direct access to quartic A, coupling.
h, o e Production cross section lower than HH,
===Or----H thus an interesting channel for BSM
3 searches

J

T T I 1 - ) - ) ]
B Exp. 68% CL
B A TLAS : gép 96%%’ %IE =]
- = T e — S. % 2
Is=13TeV, 126 fb" _..oeomioms .. onsosear T Y
200— HHH —6b 3 Unitarity = ;

- . X% SM — 4 8
i : i 1300 &°
— =l ] O
O_ — | ~
I8 il 4 @
4250 &
— =1 i (D
L il : Q
-0 A il g0 2
Y 1 g
“ i Q
~400(— - 150 s
. j E 1 S
- : ] ATLAS 100 5
600 i ; Vs =13 TeV, 126 fo' F
E . nonresONN; resONN  TRSM Benchmark 3 &

d o ,
250 275 300 325 350
mg [GeV]

—20 10 0 10 20 30 200 225

C
first experimental constraint placed on

- the quartic Higgs self-coupling (k4)

M. Savina, BLTP JINR, Russia 29.09.2025 \ 41/50




Higgs selfcoupling measuring: perspectives

From LHC

to HL-LHC

—\ -

H/T NCraig, R. Petrossian-Byrne

HL LHC

projection

—

HH pair

production

ATLAS + CMS Pprojections ESPPU 2026
vs =14 TeV, 53, 3 ab~! per experiment

All other couplings fixed to SM
68% CL k3 €[0.74, 1.29]

)
S
o
o
<
R

Combination
bbt*T-
bbyy

bbbb
Multilepton

HH statistical significance

ATLAS + CMS Projections ESPPU 2026
Vs =14 TeV, 3 ab™! per experiment
SM HH production (k; = 1)

bbbb

bbyy

bbtT
mmm Combined

ATLAS+CMS
Projections ESPPU 2026
52

O H N W & 0o J

95% Cl 1
I 68%Cl

. . 2
S3 scenario: k, is expected to be measured as 1.019-32

. Savina, BLTP
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Higgs selfcoupling measuring: perspectives
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