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CDM

Accounts 23% of total energy density of
universe while baryonic matter accounts
4%.

Properties:

a. Pressureless

Primordial velocity is very small , at most
~ 10°¢c today .
b.Collisionless

Cold dark matter is weakly interacting (so
dark), except for gravity.
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FI1G. 1: The two possible windows of the dark matter axions.
The upper-left one is often called the classical window and
the lower-right one is the anthropic window assuming that

Hi < 10" GeV and the PQ symmetry was not restored after
inflation,
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1 question:

Does the axion-photon
conversion rate increase
for a single axion-photon

transition?



2 question:

Does the axion-photon
conversion rate increase

for a non-coherent axion
fleld?






The quantum properties of the Cavity

Modern cryogenic technology can
sustain ~20mK or lower
temperature
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n(wa:T) — cwa/keT _ 1

The thermal photons have a very
low occupation number n<<1 .

Thus it is useful to consider the
gquantum picture. 10
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The Quantum picture of the Cavity

The transition rate is enhanced by
the cavity quality factor Q even for
a single transition. Also, it is larger
than the classical picture by a
factor pi/2

Typical photon emitting rate of the
cavity is order of 10Hz.
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We have found that
1: The single ax-

lon to photon transition rate is
enhanced by

confining the final photon states
inside a cavity.

2: This en-

hancement remains even if the
dark matter particles are

not in a coherent state during
measurement.
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The axion field is treated as a classical
stochastic background, while the photon
field is quantized. The key insight is that
the transition rate enhancement arises
from the confinement of the photon in the
cavity (Purcell effect), which amplifies the
density of photon states near resonance.
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This enhancement is
independent of dark
matter phase coherence
because the Hamiltonian
sums of the interaction
iIncoherently over all dark
matter momentum modes









Beam

Splitter Amp




=]
S =

(*qIe)Iemod ssoi))

(rqre)remoq




