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95 GeV Excess

CMS result on low mass Higgs search in pp — ¢ — yy
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95 GeV Excess

CMS result on low mass Higgs search in pp — ¢ — yy
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95 GeV Excess

ATLAS result on low mass Higgs search in pp — ¢ — yy
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95 GeV Excess

ATLAS result on low mass Higgs search in pp — ¢ — yy
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Anomalaous magnetic moment of muon
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Anomalaous magnetic moment of muon
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CDF-1I W-mass anomaly
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The minimal model
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The minimal model
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Scalar Mixing

The VEV alignments of the scalars are given as,

0 1 1
H = (%),‘I’l = %@51 +v1), 02 = %(m + ).
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Scalar Mixing

The VEV alignments of the scalars are given as,
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Fermion Mixing
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Fermion Mixing
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Neutrino mass
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Neutrino mass
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Neutrino mass
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(g-2) of Muon
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W-mass anomaly
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95 GeV Excess in Scotogenic U(1),-;, model

H) = Hsm, Hy = Hos, H3 = Hpeayy-
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95 GeV Excess in Scotogenic U(1),-;, model

H| = Hsm, Hy = Hos, H3 = Hpeayy-
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95 GeV Excess in Scotogenic U(1)y, -z, model

H| = Hsm, Hy = Hos, H3 = Hpeayy-
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95 GeV Excess in Scotogenic U(1)y, -z, model
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Range of parameter for scan

The range in which the free parameters are randomly varied for the numerical
analysis.

Parameter Scanned range
My, (GeV) 45,150
My — My, (GeV) 1,100
A3 1,4n
As 107%,1072
Apo, 0.01,4n
Ano, 0.01,4n
sin 0, 0.1,0.7
sin 923 0.1,0.7
sin 9]3 0.001,0.1
sinB2 1074,0.7
v1 (GeV) 20,60
mp, (GeV) 200, 500

We also impose the LEP limits on the doublet scalar as My, + M;, > Mz and a conservative limit on &[
charged scalar M,+ > 100 GeV ~
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One generation of 1

Parameter space satisfying CDF-II W-mass anomaly, 95 GeV excess in the
plane of M, — M, with one generation of 7.
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One generation of 1

Parameter space satisfying CDF-II W-mass anomaly, 95 GeV excess in the
plane of M, — M, with one generation of 7.
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One generation of 1

Parameter space satisfying CDF-II W-mass anomaly, 95 GeV excess in the
plane of M, — M, with one generation of 7.

140

120

H; — ng/1, et
H; — Ny, Ny, ZHT»Z;JT
M,y — M, € [80,100] GeV

M,, (GeV)
g

80|
60 :
;v‘(:,l)lill
100 120 140 160 180 200 \
e

M, (GeV) e

20 December, 2023

PHOENIX 2023 @ IITH

Partha Kumar Paul



Two generation of 7

Parameter space satisfying CDF-II W-mass anomaly, 95 GeV excess in the
plane of M,,, — M,+ with two generations of n
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Two generation of 7

Parameter space satisfying CDF-II W-mass anomaly, 95 GeV excess in the
plane of M,,, — M,+ with two generations of n
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Three generation of

Parameter space satisfying CDF-II W-mass anomaly, 95 GeV excess and SM
Higgs signal strength in the plane of M, — M,+ with three generations of .
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Three generation of

Parameter space satisfying CDF-II W-mass anomaly, 95 GeV excess and SM
Higgs signal strength in the plane of M, — M,+ with three generations of .
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DM phenomenology

DM relic density as a function of DM mass
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DM phenomenology

DM relic density as a function of DM mass
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Direct Detection of DM

Partha Kumar Paul OENIX 20 December,



Direct Detection of DM
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Summary

@ We have explored the potential to identify a shared connection between
the (g — 2), anomaly, the CDF-II W-mass anomaly, and the CMS 95 GeV
excess, within the context of the scotogenic L, — L, model.

@ The minimal model can effectively accounts for the (g — 2), and CDF-II
W-mass anomalies, it falls short in generating the necessary diphoton
signal strength for the 95 GeV scalar while being consistent with SM
Higgs diphoton signal strength.

@ We introduce two extra scalar doublets solely to contribute radiatively to
diphoton decay of neutral scalars.

@ These new scalar doublets can be motivated from neutrino mass point of
view if we have only one right-handed neutrino.

@ The DM is constrained in range € [40, 85] GeV.

@ This scotogenic U(1)r,-r, model can explain all these simultaneously. \
T Yol
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Partha Kumar Paul PHOENIX 2023 @ IITH 20 December, 2023



Thank You

20 Deceml



Backup
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Backup

The loop functions involved in the calculation of I'(h; — yy) are given by

Ao = —[t - f(D1/7%,
A =201+ (1 - Df@D]/T,
A = —[272 + 31+ 327 - Df(D))/7,

where the function f(7) is defined as
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Backup
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