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» The gquadratic interaction (in Eg. (1)) of the ULDM ) V\t{e thluts Eropos,he_lt(z_ utlllze sugh
field ¢ with the electromagnetic fields A, allows the stmtiared annintiation 1o probe

s . the ULDM with electromagnetic
spontaneous annihilation of two ULDMSs into two J

back-to-back photons ¢¢ — yy. Unfortunately, the guadratic coupling by emitting a

. . radio beam into space.
corresponding cross section
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IS suppressed by the tiny mass of the LUDM.
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> In the present of the background of f, photons,

however, due to the Bose enhancement, the
effective amplitude can be enhanced by a factor 2f,,

which can manifest in Eqg. (2) and Eqg. (3).
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» The signal power received by the telescope can be
Integrated out as Eqg. (4).
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» Finally, basing on the performance and related
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parameters of the array telescope, we get the limits o
on the coupling ng> for different kinds of local halo 12 - —o _
modes at the benchmark of P, = 50 MW. Figure 1. Conceptual design of our proposed / IMHZ]

experiment. A powerful radio beam (blue wavy line)

» Last but not the least, we have verified explicitly that, | | i ihilati . . .
PHCILY IS sent to space to stimulate the annihilation of the Figure 2. Projected Limits on the dff).

the process n¢ — yy (n>3) Iis subdominant to the ULDM (red bullet). The reflected radio (red wavy
¢¢ — yy despite the potential enhancement nn « fF. line) will be detected by the array telescope, such n 5 .<.f < 20 MHz, for the earth halo,
This Is because n Is actually proportional to a as LOFAR, ngLOBO, UTR-2 the limits can be at most 8 orders of
y pn P N9 ! ' magnitude stronger than that of the BBN
- - P nt o and at most 17 orders of magnitude
dimensionless factor | —z*—| —, which decreases 9
2Mpmg ) T stronger than that of the Supernova.

In power with n in our model.
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