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M()del RGVI@W |Georgi and Machacek, 1985]

—3 GM-S model

Georgi-Machacek (GM) + Real scalar (S)

[PRD 95 (2017) 016005]
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I« Two SU(2) triplet scalar cfyzo = (Y E%, ) and yyor = (T 0! |

: (EYY = (V) = v, Custodial symmetry at tree level !
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Scalar Spectrum

Custodial Multiplets
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V)( < 1 GeV (decoupling llﬁllt) [JHEP 01(2013) 026] 5

For sy — 0, 4, 4 diverge, which can be avoided by s, = 0
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Theoretical constramnts

» Mass of CP-even BSM Higgs, M;; > 130 GeV

* Perturbative unitarity exclude

— My > 280 GeV,My_> 435 GeV
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. Trilinear scalar coupling has a term M?/ v,

— large I'/M for H and Hg
via H, > HH,, H; — vy




Exp. constramts : 1 — yy
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[JHEP Q7 (2023) 088, JHEP O7(2021) 027]

« h — yy signal strength
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++ + 1/t 3
H5 — W=W-= search [JHEP 06 (2021) 146]

 ATLAS search for
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.lﬂ?? — Yy

 ATLAS searched for spin-0 BSM resonances in the diphoton final state

. pp = Hg + {V,HS“—L,HQ,Hg—L}

. Hg — vy, H — yy via loop. vertex factor ~ levx

Diphoton selection cut efficiency
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Higher v, strongly constrained as
Hg (or H) is a narrow resonance for

which obs. limit is stronger.
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After all bounds .

220 - Grey points satisfy Theoretical constraints
200 * Orange points satisfy both Theoretical +
150

experimental constraints
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DM relic density +

[Feynrule, micrOMEGAs,CalcHEP]
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Direct and Indirect detection [PRL 131(2023) 041002;JCAP 11 (2016) O17]
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Global scan +

100 : 10()
mes | UX-ZEPLIN (LZ) !

we Darwin

mmm Xenon-nl

lllll

Sensitivity at CTA

LI l”llll

10" |
104 L =2¥se et 8 “‘{g?-;,n:;; b /: /’{;10—1
200 400 600 800 1000 \b/ 4,
-- S
M S[Ge\f ] V' 1n-2 i
3 10
U

|| lllllll

|| lllllll

| I | 10—2
200 400 600 800 1000

M [Ge\/ ]



Diphoton signal (@HL-LLHC "
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Summary

 We study the collider and dark matter phenomenology of the GM-S model in the decoupling limit.

There exist a viable parameter space that can be probed by the future experiments.

DM annihilation to the BSM Higgs play a crucial role to set relic density, while evading the strong
DD limit.

*As the BSM scalars decay to diphoton final state, it offers good sensitivity at CTA as well as at
the HL-LHC.
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