Primordial Black Hole Formation
from Power Spectrum with Finite-width
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Horizon collapse
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¢ PBH mass is roughly given by ® Picking up PBHs of different ma.sses

the smoothing scale (horizon with corresponding smoothing scales
: 26M dR,
Isilca,le) a'CC?OPSmg 0 g . e > L S ~J - JdK[du
OO conjecture r s
1 J s : M (R.K.u) NpgH (R, K. )
e SIMoothing process needs to M (R, K, 1) Qpy/?
ensure a, he?,lthy defined » Peak’s theory method can enhance
volume « K; the formation of PBH, but not in a,
e As long wavelength components huge amount!!!
gPa»dU&Hy ent’er the hOPiZ On, the *Comparison of different methods for monochromatic power
peak gradually widens and the Method A p(foL = 1)
over-density region becomes larger  previous peax’s theory method 533 x 1073
R 0, — constant - (1 .\ r@/)z Extended Press-Schechter method 6.31 x 1073
& (r) Peak’s theory method 1.55 % 1072
A .' Press-Schechter method 278 X 102
\\\‘ 1020;”: izg:?“[_";;afo,pmugp'n'dj'"' T “’§E"i'ig:'(lp'[';""A:(;,(;,;;;;;iou's;T'h;j'
/\ 1010;- - Z(l),;; 1 - AZoA ,Q§ \
B AL I (s N
"m1  Tm2 'm,3 ’ T I
< < RS,l > :) - ] 0.001 | \
€ - 4,2 4 > 10_02?0:01 T 00050010 0050 0100 (').5'0'0"':1 10! 00010010 0100 T 0 ""'1"(')0.
- <R3 > ! I

| » Broad power spectrum can suppress
® Smoothing scale should always  i1e PBH formation.

be larger than the over-density >

scale r /R < 06(1) Broader power spectrum produces a.

broader PBH mass spectrum.
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