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WIMP density profile in UCMH

Annihilation rate
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Coreless UCMHSs

- Density fluctuations with amplitude ©(10~3) grow in the matter-dominated era
and can form the UCMHs without the PBH formation.

Time-dependent annihilation rate 4= Severe constraints from
extra galactic gamma -ray observations,
CMB observations ?
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Coreless UCMHSs

- Density fluctuations with amplitude ©(10~3) grow in the matter-dominated era
and can form the UCMHs without the PBH formation.

Time-dependent annihilation rate 4= Severe constraints from
extra galactic gamma -ray observations,
CMB observations ?

B Density profile

DNS
WIMP free streaming can wipe out such fluctuations if
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Conditions for Large Boost Factor

- Negligible angular momentum of WIMPs

Peculiar velocity <—— thermal + gravitational

thérmal gravitational
m ‘% T ‘% m —% ik _%
6x10—4M ( WIMP ) ( kd ) <M <M ( WIMP ) ( kd )
Y\100 Gev 10 MeV FEk Y\100 Gev 10 MeV

* Microlensing constraint on the PBH abundance

o < [/ $2o™m (107*Mg < Mpgn < 1073Mg),
PBR > V0.19pm (103Mg < Mpgy < Mg).

The boost factor can be as large as

Bl = O( 1 04_ 5 ) sufficient to explain the PAMELA anomaly




Angular Momentum of WIMPs

- Peculiar velocity induced gravitationally

WIMPs

=

/

Fluctuations of the gravitational potential

WIMP free streaming can wipe out the fluctuations with scales
less than

1 . |
l 1 ( MAWIMP ) 2( Tkd ) 2
100 GeV 10 MeV

WIMPs turn around at smaller scales for lighter PBHs.




Angular Momentum of WIMPs

- Peculiar velocity induced gravitationally

The peculiar velocity induced by gravitationally can be neglected
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Angular Momentum of WIMPs

- Peculiar velocity induced thermally

1 =l
= 100 GeV 10 MeV 1+ zsq

gravtational force > centrifugal force at r ~ Req

The peculiar velocity induced thermally can be neglected if
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PBH as Source of Boost Factor

- Cosmic ray source
Without PBHs
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WS 900 GeV 500 GeV 2000 GeV 5000 GeV

mode
ete— 0.7/0.5/0.2 0.9/0.7/0.4 1.1/0.9/0.7 1.3/1.1/0.8
ut 0.4/0.2/0.1  0.6/0.4/0.2 0.9/0.6/0.4 1.1/0.8/0.6
e 2.4/2.2/1.0 2.6/2.5/2.0 2.9/2.7/25 3.0/2.8/2.6
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