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Abstract: Detecting light dark matter that interacts weakly with electromagnetism has recently become one of the benchmark goals of near-term and
futuristic direct detection experiments. In this talk, | will discuss an aternative technique to directly detecting such particles below the GeV-scale.
The approach involves distorting the local flow of dark matter with time-varying fields and measuring these distortions with shielded resonant
detectors,& nbsp;such as L C circuits.
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Direct Detection Below an MeV

predictive cosmology

(treeze-1n)

viable detectable

(sell-interactions, stellar cooling, 5 forces) (Light mediator)
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Direct Detection Below an MeV

predictive cosmology

(freeze-1n)

viable detectable

(self-interactions, stellar cooling, 5 forces) (light mediator)
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Mioree << meter

millicharge-like on meter length scales
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Direct Detection via Scattering
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Direct Detection via Scattering
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instead, take advantage of:

small mass — large number density, small momentum — easier to manipulate
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Millicharge Cosmology

Wy xy thermalizes == in conflict with BBN and CMB

How small does ¢ have to be?

(rmy = MeV)
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Millicharge Cosmology

(g 1)
X
Wy v y thermalizes == in conflict with BBN and CMB
How small does ¢ have to be?
\ (11 = MeV)
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r< j < 10-9 max(r, m.(.)) 1/2
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Millicharge Cosmology

(g 1)
X
Wy v y thermalizes == in conflict with BBN and CMB
How small does ¢ have to be?
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[f this is the dark matter, how is it populated?
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Freeze-In

Ybm

(xxy — ee)

Freeze-Out

> 1/T

T ~ m,
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Freeze-In
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Kinetic Mixing
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Kinetic Mixing
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Pseudo-Millicharge
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Parameter Space
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Self-Interactions
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Self-Interactions
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Parameter Space
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Parameter Space
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Electromagnetic Fields

3 0@

Pirsa: 19100077 Page 20/46



Electromagnetic Fields
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Active Direct Detection
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Debye Screening

clectromagnetic shield
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Debye Screening
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Non-Adiabatic Debye Screening

shielded deflector
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Non-Adiabatic Debye Screening
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Non-Adiabatic Debye Screening

shielded deflector
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Non-Adiabatic Debye Screening
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Non-Adiabatic Debye Screening
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Direct Deflection

.|\Il'|‘|('|!!‘”il|1ll .IIII l*l!*i:|1-|<-q\.p|
| A /
\ J X
 Z ¥ -+
—_— !."‘le (‘m‘! ' ,)X + iR !,‘_\\(,Jmf H\,«"‘“"_
— / | \ —~—,
L 4 !

2rv, Jw

1 ) y 3 ,Ju‘f
i!\ ! (’\ ‘{}\ f|r

".l' —~ "; NNy
quasi-static (w < 1/R) \ { v Py

D)
I3

¢~ 10712 kY /em % (gor /107102 (my /keV)

Faer ~ 10 kV/em |, R ~ meter > ( 2 )
lof / ' { 10T (e /107 19)% (my /ke V)

Pirsa: 19100077 Page 30/46



Direct Deflection
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Direct Deflection
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[.C Resonators

shielded detector
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[.C Resonators
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[.C Resonators
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[.C Resonators

Auriga DM Radio

(gravity waves) (effective currents via ultralight DM)

resolve thermal noise
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[.C Resonators

Auriga

DM Radio

(gravity waves) (effective currents via ultralight DM)

resolve thermal noise
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Directional Dependence
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Daily Modulation
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Daily Modulation
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Daily Modulation
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Reach Summary
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Reach Summary
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Reach Summary
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Active Direct Detection

e induced daily modulation

o clectromagnetic focusing/trapping of dark matter

e optimal geometry for wind

e deflection-detection for spin-coupled forces, ...
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