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Pulsar timing arrays can probe
primordial black holes produced
in a first order phase transition.

First Order Phase

Transitions

> 4

[
.r
!
_,
,r
I
I
I
I
g i Trueos
) /
N ror./ Vacuum
False % ]
vacuum \, /
. f‘
k""' —

Trapped DM

Stochastic Gravitational Waves

= = & &2
S NV A N

Correlation Strength

==
~ W

0 30
Separation Angle Between Pulsars [degrees]

60

fPﬁ'H

.1-

9 120 150

101 e = 1077 = vy (@), iy = 0.1

— Microlensing
—— Doppler
—— Shapiro “
ik B/H, = 25000.0 |
B #/H, = 10000.0 }
3/H, = 5000.0

3/H, = 2500.0

10-110-210-%10-710%10-°10~*10-310-210"" 10° 10" 10?

Mpgu(Ms)

180

Q‘\

Primordial Black Holes

Doppler distortion

Pulsar Timing

Arrays

 my=10"T,/T,=09

lnﬂ: R

] —— T.=1keV

]
] I
1 —— 2 keV I
_ 5 keV :
10 10 keV :
]
]
10* - i
: I
]
]
2 o8 ’
— 10 I
o 1
]
]
]
105 '
] ]
: ]
I
]
]
]
10! - .
( .
]
? ]
]
10-% 10 10* 103 102 101 10 101 102 103

Ctp

ﬂ{ff-nkhz

=107 /T=09

‘.- r e I!
LY f ;
10_-1 “‘ \ ","'_ T* = LkoV !
LY " g 3
"n,, \“- ,.rf;’ 2 kﬂ‘:‘l :
L . —— |
10~ eEY
LY A ‘ 1
= " ,...r" 10 keV .
% - £
10_5 \ g ':i;# f""
\I‘\ H"'ﬁ .ﬂ"’ \\' fff
LY "'"u__ - . i
----- » R
10-10 B
w 2 P
“ -"'f
].D_]"} //'l|L LY "ff
\ L | .|i'1l|r
b . #;}f\
s \ o ;
10 ‘x it k.
LY -
"\‘ '_*1-'"'
1] F T O eear
1
10—1?‘&%
i
10—2{13 --== THEIA
: SKA
—_— ---=  uAres
~=== NANOGravlh
10-11 1010 109 10-8 107 1076 14~ 15

fs (Hz)



