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Outline
• Axion stimulated decay and echo 
• Intensity near emission spot 
• Sensitivity 
• Beam height and bandwidth separation
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Axion-photon interactions
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Stimulated decay
• Spontaneous decay rate 

• Stimulated decay
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When decay happens is a photon 
background with frequency 

the decay rate is enhanced by 
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• In the axion rest frame 

• In the experiment rest frame

Echo travels (almost) backwards
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• Echo power  

• How is the power distributed at “ground level”? 
• How much power can we collect nearby the emitter? 

• At resonance

Power of the echo
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Small velocity dispersion
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Large velocity dispersion
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• Power collected by a concentric receiver of radius 

• Signal to noise 

Sensitivity

"10

Rc

<latexit sha1_base64="0Oq7tDUjVge6SbLmZIizWq3y1NQ=">AAACCXicdVDLSgMxFM34rOOr6tJNsAiuylQK1l3Bjcv66APaodxJ02lokhmSjFKG+QJxq9/hTtz6FX6Gf2CmreDzwOUezrmX3Jwg5kwbz3tzFhaXlldWC2vu+sbm1nZxZ7elo0QR2iQRj1QnAE05k7RpmOG0EysKIuC0HYzPcr99Q5Vmkbw2k5j6AkLJhoyAsdLVZZ/0iyWvXPVy4N+kUp52r4TmaPSL771BRBJBpSEctO5WvNj4KSjDCKeZ20s0jYGMIaRdSyUIqv10emqGD60ywMNI2ZIGT9WvGykIrScisJMCzEj/9HLxL6+bmGHNT5mME0MlmT00TDg2Ec7/jQdMUWL4xBIgitlbMRmBAmJsOm5P0lsSCQFykPZCCLM07KdgmZWyzLUZfQaB/yet43KlWj69qJbqtXlaBbSPDtARqqATVEfnqIGaiKAQ3aMH9OjcOU/Os/MyG11w5jt76Buc1w+Ai5r8</latexit>

s/n =
Pc

Tn

r
tm
B

<latexit sha1_base64="Ghm3bxz473J8DzTQlz6gUFB5GtI="></latexit>

Pc =
1

16

r
⇡

2

g2⇢

max(�!, �pk/2)
min(to↵ , t?)P0

<latexit sha1_base64="touFknylHf3Cvoh1MHSccGPy3No="></latexit>

t? = Rchv�1
? i

<latexit sha1_base64="LQ6D6vyCmxIKtskNJyeRY7DfH2s="></latexit>

B =
1

2⇡
min(�!, �pk/2)

<latexit sha1_base64="B0dW4AhRa7uYw2OsDVlCrdqiey4="></latexit>

tm = max(to↵ , t?)

<latexit sha1_base64="8DOj0po3UKUoHkgIJK7UqivfZ1s="></latexit>



"11
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           Caustic ring model                                     Isothermal sphere 

• Fixed energy to cover an octave in axion mass (solid) 

• Fixed beam power and on time to cover an octave in axion mass 
(dashed)



Beam height
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• At resonance

Bandwidth
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• Possibility of detecting axion dark matter by sending a powerful 
microwave beam to space and detecting echo from axion decay 

• Optimal placement of receiver depends on dark matter velocity 
distribution 

• Noise from backscattering from ionosphere needs to be studied

Conclusions
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Thank you
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