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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

(freeze-in)

viable detectable

(self-interactions, stellar cooling, 5™ forces) (light mediator)
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Direct Detection Below an MeV

predictive cosmology

(Irecze-in)

viable detectable

(self-interactions, stellar cooling, 5 forees) (light mediator)
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Miarce <& 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

= y thermalizes == in conflict with BBN and CMB

How small does ¢ have to he?

(my S MeV)
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Millicharge Cosmology

(g < 1)
X
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Millicharge Cosmology

(g 1)
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How small does ¢ have to he?
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[f this is the dark matter, how is it populated?
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Freeze-In
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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

e.g., galaxy clusters
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Parameter Space
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Parameter Space
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Flectromagnetic Fields

£, 0@

Pirsa: 19100077 Page 20/46



Flectromagnetic 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

‘-\!!:\!‘[(!l"ti (J!'Hi'i LOTr

+

X
i +
. = t
wind g & + + | + + £ 4
— * + * ¥ e e *
—> + 3 z * +7 Ei@ * + T o: o+ ot
— t + A ¥ g + ¥
* * 2 | w + =
- o + $ o

Pirsa: 19100077 Page 25/46



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
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Direct Deflection
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Direct Deflection
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[.C Resonators
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L.C Resonators

shielded detector
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L.C Resonators

shielded detector

capacitively coupled
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L.C Resonators

shielded detector

capacitively coupled
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[.C Resonators

Auriga DM Radio

(gravity waves) (effective currents via ultralight DM)

resolve thormal noise
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LC Resonators

Auriga DM Radio

(gravity waves) (effective currents via ultralight DM)

resolve thermal noise

no need to scan or operate down at kHz frequencies = @ > 10°
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Directional Dependence

Charge Density (p, /plih‘l'“‘)

5 i I I 1/' | T | T = | T / 7
0.0 -
L0

Pirsa: 19100077 Page 39/46



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

i
e L A L I A O e B LU e RALLL R g
1N

IN L
10-® I 1ORTA A
10"k
10"
» 1o M e 1 r
: ( Edef) 10 kV /cm
w !
by i w = 100 kHz
11 C
1o Lin year
;-; 10 H;
1019 b
, lo-'o
'||H"|‘”.||r cosmology 17 IT: 'V WO m, T I K, Q 1"
10 L Vg, o= 10w, 700 = 100 mK, Q = 1073
10 L, T R Y11 I Y111 M R I WA 111 I:IHHII‘ IR RN R R
1w 1w 1! [ 10 w1 10

my [keV]
fransition when

| 7
Mlhae Vi ceton My | () kel

qer(reach) ocmy V B (Edof) ) (Q wityn [ Tr0) *

Pirsa: 19100077 Page 45/46



Pirsa: 19100077

Active Direct Detection

e induced daily modulation

e clectromagnetic focusing/trapping of dark matter

e optimal geometry for wind

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