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Absorption of Solar Dark Photons
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What is the best material for
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Absorption of Solar Dark Photons

Absorption in a detector

Production in the sun

Main production mechanism:
Bremsstrahlung
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Detection Rates

Detection process:

Detection rate:
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n = [ ( FL + —FT)
wmin |4 dw dw
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Longitudinal part: Transverse part:
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How to find the Best Material for
Detecting Dark Photons?




Our Strategy to Find an Upper Limiton n; and n

Kramers-Kronig relation:

% dw T
[ _ImX(wv q) - _X(Ov q)
0 w 2
This holds if
1. lim x(w,q) =0
wW—> 00
2. x(w, q) analytic in the upper half plane (Imw > 0)

3. Im x(g,w) odd function of w
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1. lim x(w,q) =0
wW—> 00
2. x(w, q) analytic in the upper half plane (Imw > 0)

3. Im x(g,w) odd function of W

e.g. Energy Loss Function
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Analytical Results
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Comparison with Real Materials
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Strategy

24.11.2025

Comparison with upper limits in three regions:

|. Longitudinal part dominates for my < wy:
Rates high and parallel to upper limit

Il. Transverse part dominates for my =~ wy,:
Ideally a peak at the plasma frequency

lll. Both rates should not drop to fast for my > w,
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ELFs of Example Materials
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Comparison of Upper Limits
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