Constraint on neutrinos from PBHs with the KamLAND upper limit data
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1.Primordial Black Holes (PBHs)
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» PBHs were formed after inflation. , o ,
»The PBH neutrino emission rate is

» PBHs are one of the candidates for Dark Matters (DMs). calculated for sum of Primary and
Secondary Component|3].
» PBHs lose the energy as neutrinos emission by Hawking radiation [1].

-
. . . . . »The PBH neutrino flux is calculated
Primary component : Direct emission as Hawking radiation ,
separately for Extragalactic (EG) and ol N L iy \
+ . 10770 10t 102 10 107 105
Secondary component : Decay of leptons and hadrons Galactic (Gal). S
: . . dFgc _ fpeHPDM [t
»Neutrino can search PBH evaporation and PBH fraction as DMs (fpgy)[2]. S Mo e dt 1+ 2) dE,dt|E, e N 20k 10
- fop = 5.5 x 10 fop = 3.4 x 107
Mpgy g °3
Pri 2 __10° _10° 10 102" 10° _10° 10°° dF d’N f dQ (1 ? ?
v s Componen N \\irec ' 2 = aac MZ’P];I:I Jamlo™ dlpnrwlr (L @)] 5w o ~
} Only for Dirac v, 1 'l' E 10 : g 10
£ [ < ‘ ‘ PBH neutrino flux depends on fpgpy . 0 = iy =
= y || :: Microlensing 10 , B B 107 T — T s
g 37 z ' ”{ ‘ 1 l v Enelrgy[MeV] 1 " ° l v Enelr(g)y[MeV] 1 "
o Secondary % " ,."l_:'?‘ d—F = AFrg + 4Fga X fpRH N M40 10° 5] N M -50x 10°0]
Component G‘ 10-3F / dE dE dE m; fogy = 1.3 x 10 IO_ fya=10
e~ Il l' _ i -
T | o o
107
g - > In this study, we calculated the PBH
10798 : : . .
/ ) ] Vi fraction as DMs and we will show this ’
+ K a | ¢ ¥ | » » 1 P 1 3 P 1 P r 10»410*' ' 1I o IIO o 1(;2 S '1‘03 1_410’1 1l o llo A '02 0
/T 10/ 105 10 100 10 10 100  10° result. e e
Ve
Mpgn [M o ]

2.KamLAND Detector and v, Selections; J 3.Analysis and Result
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4.Summary and Prospect

& Summary 1 & Prospect

» PBHs were formed after inflation and
PBH mass (Mpgy) depends on collapse
time.

 We are calculating the restrictions on PBH
fraction with shape and rate analysis of the
KamLAND data.

‘ We cannot show the result ...

—=— KamLAND * We will consider evaporated PBHs (Mpgpy < 8x101* g).

Super-K(reproduced limit)

»PBHs may play a role as one of the DMs.

»PBHs lose the energy by Hawking radiation. g2

»We prove that PBHs are not DM for 104 | | |
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