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Fig.1 . LZ Detector 
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Fig.2 .Working Principle
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Fig.3 . LZ projected sensitivity to SI WIMP-nucleon elastic scattering 
for 1000~live days and a 5.6~tonne fiducial mass [9]
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Fig.4. A Vast Possible Theories
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L= LSM+LD+Lmediator
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dark photon field dark photon 
mass, generated 
by the Higgs or 
Stueckelberg 
mechanismEM current with 

coupling e

Kinetic Mixing 
Factor
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� v is the velocity of the HP

σ
abs

 = cross-section of the absorption
 
for HP 

σ
pe

= cross- section of the photoelectric effect

(Assuming a dark matter density of 0.3 GeV/cm3)

Event Rate:(in LXe)

A = 131.3 is an atomic mass of 
xenon of natural composition

12



RHP/RALP= 3.3 x 104x(α′/ α)x(gAe)-2 x (1/mHP mALP)

′
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Backgro
und Components

ER

Solar pp+Be7 Neutrinos
Xe136 2vBB Decay

Kr85
Rn-222
Rn-220

Detector ERs

Preliminary
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For Projected Detector:
 phd/photon, 

 phd/electron

Preliminary

Preliminary
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Sensitivity Estimation: Hidden Photons

● Statistical Analysis: Profile Likelihood 
Ratio (PLR) Method

● Hidden Photon Mass (This Work) 
2-85 keV

● Experimental limits taken from 
XMASS 2018 paper [3]

Preliminary

This Work

https://www.sciencedirect.com/science/article/pii/S0370269318308219
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● Hidden Photon Sensitivity: we expect more than ~2 order of magnitude 

improved sensitivity for (α′/ α)

● Scaling to ALP sensitivity: Work in progress
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