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! Decay before 
onset of BBN

mϕ ≳ 30 TeV
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Z[)I"(8+%.,($

ΩGW,p ≃
64π2

3M2
p H4

NL

ρ2
ϕ(NNL)

(kp /(aNLHNL))2

α2

λ

CDIF,.+8&)(H)Z[)'I&%."+D ΠTT
ij ≃ αρϕ α ≲ 1

λ = Δ log k

≃
192π2Ω2

ϕ(NNL)
(kp /(aNLHNL))2

α2

λ
≃ 6.5 × 10−8

α, λ ∼ 1

ΩGW,0 ≃ ( aNL

a0 )
4

ρNL

ρ0
ΩGW,p(kp) ≲ 2.4 × 10−12

0&#M)H"&N+&$%A f0 ≳ ( mϕ

10−17 GeV ) exp (NNL − NBBN) × 10−3 Hz

@#"&FA)8&.&%.#@F&)?,.1)
\W-C>)77]>)VR

[Chatrchyan, Jaeckel, 2021]



Detectability

f ≃ 1015 Hz ( 1020 g
MPBH )

W-V])H"&N+&$%A -&&)^*+,#>)_+&L&8()&.)#F:>)2323`)
H(")#)%(DI"&1&$',L&)"&L,&?)(H)

aF."#JQ,/1J!"&N+&$%A)Z[')I1A',%'



Detectability

f ≃ 1015 Hz ( 1020 g
MPBH )

W-V])H"&N+&$%A -&&)^*+,#>)_+&L&8()&.)#F:>)2323`)
H(")#)%(DI"&1&$',L&)"&L,&?)(H)

aF."#JQ,/1J!"&N+&$%A)Z[')I1A',%'

aF."#JQ,/1J!"&N+&$%A)"#$/&



The Hunt for Light Primordial Black Hole Dark Matter 
with Ultra-High-Frequency Gravitational Waves
7#'&8)($)2234:3294b>)?,.1)Z#@",&F&)!"#$%,(F,$,)#$8)C$'1+D#$)*#1#"#$#

B*c)#IIF,&').() )#.) :mPBH = (10−5,10−6,10−7,10−8) M⊙ 400 MHz
WCd])#IIF,&').() )#.) :mPBH = (10−8,10−9,10−10,10−11) M⊙ ∼ 30 GHz
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Equation of state

0#"#D&.",G#.,($P wψ =
1
6 (−tanh (ΔNwψ

(N − (NNR − δN ))))
δN = arctanh(0.6/ΔNwψ

)

NNR = 2



Decays

ℒint ⊃ yϕχ̄χ + h . c .

)@&%(D&')8A$#D,%#Fϕ
)@&%(D&')$($J"&F#.,L,'.,%ψ

I&".+"@#.,($')/()$($JF,$&#"
8&%#A')(%%+"

77O

H#'.)/"(?.1)(H)I&".+"@#.,($'

NNLNNR Ndec NBBNNin

Hin ≃ mϕ

77O)%($'."#,$. Γi ≳ HBBN ≃ 10−24 GeV

,$.&"&'.,$/)I1&$(D&$(F(/A Γi ≲ HNL

@#%M/"(+$8P)))))Γb ≃
m3

b

M2
p

mb,min ≲ mb ≲ mb,min exp ( 3
4

(NBBN − NNL))
mb,min = (HBBNM2

p)1/3

Γϕ ≃
y2mϕ

8π
ymin ≲ mb ≲ ymin exp ( 3

4
(NBBN − NNL))

ymin = 8π exp (−
3
4

NBBN)
NBBN = NNL + 2

0.038 ≲ y ≲ 0.17


