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Introduction

Motivation for searching the Dark Matter (DM) X 9M SM X

m Cold DM: It is a non-luminous matter
which occupies 27% of the mass and

energy in the observable Universe. It SM SM 7y SM SM X
does not interact with photons and in- Direct Detection Indirect Detection  Collider Searches
teracts only “weakly” with ordinary mat-
ter.
m Astronomical and cosmological obser- m Direct Detection Experiments: XENONAT, LUX-
vations at various scales: ZEPLIN, Super-CDMS, Dark-Side, PandaX-4T,
(i) Rotation curves of spiral etc.
galaxies and galaxy clusters m Indirect Detection Experiment: /ceCube, HESS,
(i) Gravitational lensing MAGIC, etc.
(iii) Cosmic Microwave back- m Accelerator searches: ATLAS, CMS at CERN

ground (CMB) fluctuations
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DM landscape: a wide mass range (@) ISER Bropa!

=

10722 eV keV MeV GeV TeV PeV 100Mg~10%8 eV
Light WIMP Superheavy Astrophysical
SIMP, well-motivated, composite, object
ELDER, extensively WIMPzilla, MACHO, PBH,
can be studied, Q-ball, non-particle
thermal thermal Fermi-ball,
No firm dark-quark
signal yet! nugget,

non-thermal
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DM landscape: a wide mass range
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Thermal relic DM vs boosted DM

The maximum recoil energy of the target:
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Thermal relic DM vs boosted DM

The maximum recoil energy of the target:

2 2
max @® _ 2mymrvy
r N — &
2mr — (my + mr)?
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Thermal relic DM vs boosted DM
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The maximum recoil energy of the target:

— Q@ - 2mimrvg
r 2mr — (my + mr)?

Vy ~C I
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Right after the first star formation event, the Universe has been surrounded by an isotropic flux of MeV-energy
neutrinos and antineutrinos of all flavors, produced from all supernovae events from the core-collapse explosions
of huge stars throughout the Universe. This cumulative and isotropic flux of MeV neutrinos form DSNB.
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BDM Flux At The Underground Detectors(©

The DSNB-boosted DM differential flux,

doy b, Z / 1 doyy, dopot®
T, alo mX dT, dE,

B Dhao encodes the line of sight integral of DM density within our galactic halo,

Dhato = /AQ /Zmax pnrw[r(4, w)lde

m We consider Navarro-Frenk-White (NFW) profile for galactic DM density,

14272

s

T+ £

pur(r) = o [ ] )

m For the differential cross section, we assume the constant cross section approximation, i.e.

doy oy
dT, — Tpax
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BDM Flux At The Underground Detectors(

The DSNB-boosted DM differential flux,
dcb E‘“a" 1 doyy dopN®
X DhaloZ/ X Yo
Emin mX dT, dE

DM flux gets attenuated by the elements of the atmosphere and Earth before reaching to the underground de-
tector. However as ™™ << nf®™® we have neglected the attenuation due to elements of the atmosphere.

dT; ) doy
$__ni/o : a7, T; dT; dox,-: Oyi
i={eN}
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BDM Flux At The Underground Detectors

The DSNB-boosted DM differential flux,
£ 1 doyy dopsNB

dcbX doppsie
D“al"Z/Emm “m, dT, dE,

DM flux gets attenuated by the elements of the atmosphere and Earth before reaching to the underground de-
tector. However as ™™ << nf®™® we have neglected the attenuation due to elements of the atmosphere.
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Implications of nuclear form factor IISER Bhopa

The spin independent DM-nuclei scattering cross section can be written as,

2
O')S(’}\f(qz) = }:(TNAZO'anZ(qz)
xn

i 10° z=1.4km TTTOTI
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3} . Ero- ey E ? LALLL IRALLL BRARLL AL BRRRLL W uug Eue (KeVar)

&" 10 E . E ;‘7 F— Unattenuated B (Helm, 1956)
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DM signal at the underground detectors

After reaching the underground detector, the DSNB-boosted DM can scatter off both the electrons and nuclei of
the target material, triggering both electronic and nuclear recoils. The differential event rate with respect to the
recoil energy T; can be written as,

R _ i [ e8P o

dr; T tereet X dTZ dT;

my = 300 MeV
10 o XENONMT 80 e e
— E E = — Bkg 3
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2 0F } RIS e
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~ F = L+ 7 o F 3
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Effect of Earth attenuation in the resulting limits
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Resulting Limits
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Conclusions

i DSNB Boosted DM produces a subdominant, semi-relativistic component of Galactic DM.
= Consideration of Earth attenuation is crucial for accurate interpretation of experimental results.

= Although a significant part of our constraints lie in a region of parameter space already probed
by other searches, these results highlight the complementarity and significance of the LZ and
XENONNT data in probing the sub-GeV DM parameter space.

THANK YOU
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x? function utilized

m For the analysis of LZ data, we have performed a spectral analysis using the following Poissonian x?
function

X(Sia,p8) =23

(2 (5) ()

m The following Gaussian x? function is used for the analysis of XENONNT data

FEB =3 ( el 51— Fféxp)2 c(EY

o
i=1 B

) ) ) R
R 4(S:a,B,8)— R.. + R e exp n

pred
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Geophysical properties of Earth

We model the Earth’s interior as a sphere of constant electron and nuclear densities (e = 8 x 10% cm 2 and
ny = 3.44 x 102 cm™%), based on the abundances of the main elements as shown in following table.

Element Mass Number (A) Relative Abundance (%) ny (em~)
Fe 55.845 32.1 6.11 x 10%
) 15.999 30.1 3.45 x 10?2
Si 28.086 15.1 1.77 x 10?2
Mg 24.305 13.9 1.17 x 10%
S 32.065 2.9 2.33 x 10?1
Ca 40.078 15 7.94 x 10%°
Al 26.982 1.4 1.09 x 10*'
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