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Polarized dark photon signal

 Dark photon are vector bosons with polarization
 Usually experiments assume dark photon are randomly polarized.

* Misalignment mechanism may cause DP has fixed polarization within the
cosmological horizon.

* Since we don’t really know what kind of polarization DP have, its important to
take a consider of the “fixed polarization scenario™.

Caputo et al., Phys. Rev. D 104, 095029 (2021).



How fix polarization affect DP signal
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How fix polarization affect DP signal
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How fix polarization affect DP signal

X - Z|* = > cos? A cos? Oy + sinAsin” @y, Constant
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Polarization-matched Likelihood

. . .o m |
K: spectrum index (each spectrum taken at time t_k). Ykj easured Signal

J: frequency bin index, 0} ; - std of measuredSignal



Times (hour)

TABLE I. Data—set summary used in the analysis.

Band (GHz) A fbin
10.7-12.5 7.8 kHz
10.7-12.5 7.8 kHz

Run Latitude Longitude Geometry ¢4
UChicago 41.79°N 87.60°W  Zenith
ANL 41.71°N 87.98°W  Planar
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DP signal Modulation overtime
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Spectral Densitiy [a.u.]

Cross Correlated
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Likelihood Equation _
Vk.j - measured Signal

K: spectrum index (each spectrum taken at timet_k).  -------- R T .

j: frequency bin index, | _ 9 2 kg mEE TR
% = exp[—— Z Yk.j k.j ] &'y i+ Expected DP signal
2 k.j O-k,j
Probability of observing an DP signal with amplitude P, polarization orientation A
(0., ¢,) at trial frequency f' can be described by L (D | P, 0, ¢, f): |
2

|
logLZ(D|f, 0. P)———Z

2 ij
l 501 steps K.J
21 steps Y\ | | | oS’ ' ]( 1, PO, 0, qﬁ) would need to
1M+ step 21 Steps t265rf1l15s1 6 terms J € ljo— 1Jjo+ 4] store data for an array with
dimensions
\- 1Mx501%21x21x25451x6

%’) —_— — P ——— _— - —_— —_— r—

We need a way to sumpllfy thls calculatlon \,

e — = = -

In double precision, this array
would require 250PB+ of
‘memory




Harmonic factorization

TermO TermT Term?2
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Likelihood Framework

£(f=11.48125GHz,P=1e-21W,8,.¢,)
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For unknown polarization angle (6., ¢,),
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Count

Did we see Dark photon?

Bayesian Test Statistic
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Count

Frequentist Test Statistic
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Thank you!
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