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Direct Detection Future
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my = 500 keV
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Two ways to get light, detectable DM

1) Dark phase transition at low temp. 2) Freezing-in at low reheating
(HYPERS) temperatures
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The Basics
LN Freeze-|n F eanic koda J Unwin [1410.6157)
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Much slower than Hubble
DM remains out-of-equilibrium
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The Basics
JV Freeze-In
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1) HighlY interactive
ParticlE Relics (HYPERS)

2112.03920 Gilly Elor, RM, & Aaron Pierce


https://arxiv.org/abs/2112.03920
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UV freeze-in relic abundance set early and
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UV freeze-in

Q, k% =0.12
Dark-sector phase transition
m':b — My K mzb
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HYPER History

T
Tr UV freeze-in
Q, k% =0.12
Tpr Dark-sector phase transition
mg — Mg < My
today Direct detection cross section grows!

(mi,/myg)*
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HYPER History

T
Tr UV freeze-in
2 __
fhh” = 0.12 =\\Vhat if this changes the relic
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Boundary found

by maximizing Oyn
Vig judicious choice
of (mg, yy)
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2) Freezing-in at low reheating
temperatures

2210.15653 Prudnvi N. Bhattiprolu, Gilly Elor, RM, & Aaron Pierce


https://arxiv.org/abs/2210.15653

Low Reheating
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Low Reheating

5 MeV 5 TR

BBN & CMB bounds
PF. deSalasetal[1511.00672)]
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Low Reheating

5 MeV < Tk < m,

BBN & CMB bounds reduce pion contribution to yield
PF. deSalasetal[1511.00672)]
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Freezing-In @ Low Reheating

VY = XX
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Freezing-In @ Low Reheating

VY = XX
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Relic abundance predicts a simple cross section
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my = 500 keV
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Two ways to get light, detectable DM

1) Dark phase transition at low temp.

(HYPERS)
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2) Freezing-in at low reheating
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