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Primordial black hole from inflation

COMOVING 4
CALES

»

INFLATION RADIATION

. Comoving Horizon

G =0

Tt

M o< 1/k?



Common sense vs unexpected

Consider a “Broad” spectrum between an IR and an UV scale

P (k) : Power spectrum
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Common sense vs unexpected

Consider a “Broad” spectrum between an IR and an UV scale

P (k) : Power spectrum feeu (M) : Mass function
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Common sense vs unexpected

Consider a “Broad” spectrum between an IR and an UV scale

Pe(k) : Power spectrum freu (M) : Mass function
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Compaction function statistics

Excess mass over the area radius:

C= 9 M — M, when (' > 1 gravitational collapse into a PBH is triggered
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Shibata-Sasaki ‘99



Compaction function statistics

Compaction function on super-horizon scale (statistics on the initial conditions!):
M — M,
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C= 2

Take a comoving volume and the random field ¢
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Compaction function statistics

Compaction function on super-horizon scale (statistics on the initial conditions!):
S 3 L
C = glr: 7o) (1 = Zg(rid0) ) g =—(4/3) 19,

Look for:

Take a comoving volume and the random field ¢
1. Peaks of the over-density

g(r; y) peak as a function
of Zo

\ 2. Max.of C
‘ v(rm) = rm0rg(rm; To) =0
w = —12,0%g(rm; To) > 0

3. Max. of C over threshold
9(rm: Zo) = ge(w)
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Abundance

(dppH X

1. Peaks of the over-density
g(r; y) peak as a function
of o
2. Max. of C

v(rm) = rm0rg(rm; To) =0

w= —rﬁlafg(rm; Zo) >0

3. Max. of C over threshold
9(rm: Zo) = ge(w)




Abundance

\P(g,w,v =0)
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1 Number density of peak per 2. Max. of C

comoving volume BBKS ‘86
v(rm) = rm0rg(rm; To) =0

1  Multivariate Gaussian on the w = —12,0%g(rm; To) > 0
conditions 2. 3.
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Abundance
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Abundance
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Broad spectrum

Pe(k) = As0(k — kr)0(kuv — k),

o = kUV/kIR > 1




1. For IR scales, PDF favors peaked
profiles of the compaction function

Broad spectrum
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Broad spectrum
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All that leads to an unexpected bimodal mass function!

QPBH — / d log MfPBH (M) Formula and analytical approximation in
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From Narrow to Broad

(ppH = /lengPBH(M)
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Conclusions and outlook

A broad enhancement in the primordial perturbations leads to a significant
contribution to the PBH mass function from heavy black holes associated
with the IR scale.
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Conclusions and outlook

A broad enhancement in the primordial perturbations leads to a significant
contribution to the PBH mass function from heavy black holes associated
with the IR scale.

- This may significantly impact on
overproduction constraints for GWSs

« It can reduce the effective size of the
asteroid mass window.

. The statistics is dominated by fluctuations
which are at the boundary between Type |
and Type Il.

Dedicated studies needed to clarify the
contribution of the Type Il perturbations.
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Explicit formula mass function

(ppH = /lengPBH(M)
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Narrow spectrum
(ppH = /lengPBH(M)

s — a=11
10734 S “
? == —— : — a=12
10_9_5 "‘__,.--' \ —_— a=1.3
¥ — a=15
E 10—1[1_ C a.=€
- ] ==== Dirac delta
l_,'f_""\ 10_11'§
S 1
~— 10712, !
? '.
10—13_é '|'
] ]
] I
10_143 i
10
M/Myy

J.F., J. Garriga, C. Germani and R.K. Shet
2412.07709



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26

