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Motivation:

The existence of Dark Matter (DM) is proven only through indirect gravitational probes.

* Astrophysical observation predicts the amount of DM ( ~ 26.8 % ) of the total energy of
the Universe.

A Plethora of DM direct and indirect detections for WIMP are only of minimal success.
 We are studying light DM (MeV-GeV scale).
 The light DM can receive sufficient energy for the nuclear recoil if it is boosted.

* Detection prospects get better with the boost.



Neutrinophilic Two Higgs
doublet model v2ZHDM. @, and

Neutrinophilic suggests a strong coupling
between one doublet and N.
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Particle Name | SU (2)r, Charges|U(1)y Charges|Z> Charges|Z5 " Charges
Scalar Fields
b, 2 1 1 1
D, 2 1 -1 1
3 1 0 1 1
Fermionic Fields
N 2 -1 1 -1
X 1 0 1 -1

* @,is the scalar MeV scale DM.
* Mixing of N and y produces the heavy fermionic DM y,. m,, ~ 100 GeV.

* @,is even under Z,°M-> suggests that it provides a portal interaction and does not serve as a DM candidate.

* 0dd under Z,°M-> suggests stable DM candidate.




Feynman Diagrams for the scalar DM annihilation
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<ov> is the thermal averaged
cross-section
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Feynman Diagrams for the fermionic DM annihilation
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Higgs portal interaction between the two DM candidates serves as the connector between
the two DM candidate
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dYy,
dx

11



My, = 45GeV Mg — 20 MeV
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The Scalar DM ¢ with 50 MeV

mass, contributes >50% of total
DM.
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* Goal: Relic aspects study of Two-Component DM (Depending on a particular BSM
Model).

What we are doing: The DM-DM interaction is allowed through the Higgs portal, which
leads to a two-component model. We showed that the relic aspects change in the
Boosted case due to the DM-DM interaction.

* Final Results: We got a mass range for the two DM components and can comment that
for some particular choice of masses, the light scalar DM contributes >50% of total DM.

Thank You



* Theoretical constraints such as stability of vacuum and tree-level perturbative unitarity.
e The Higgs invisible bound. SM Higgs boson (h) (125 GeV) invisible BR is <10%. arxiv: 2303.01214

e Zinvisible bound.
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We chose mH= 20 MeV. Also checked other values (50,100) MeV. No such variation in relic density
observed, other than the shift of resonance drop.
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The chosen parameter space for our work is,

Benchmark point
L o v tan 3 K1 ks | Yy MNg

20 MeV|125 GeV[89.998 1.8 x 10~ *[0.01]0.002 10 MeV

)

A few selected couplings

AHH | AkhH | Avhh |Aososh | AdseésH
(GeV) [(GeV) [ (GeV) | (GeV) | (GeV) Av Ngh |Av NpH

-1.04 [ 0.001 | 63.5 | 245 [3.3x 1077 |—-2.83 x10""| 0.70
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