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Abstract

The initially gravitational bound structure, earth mass size dark mat-
ter halos boost the annihilation gamma-ray. Such unstable structures may
disrupted by the tidal force of disk stars in the Hubble time scale. We
calculate the survival rate of earth mass dark matter halos, following the
each orbit of them in the galaxy. As a result, we find that significant
part of mini halos in the solar visinity are disrupted, but total number of
minihalos in the galaxy does not change so much. The survival rate of
mini halos varies with the density profile of them.

It has been seen that
neutralino, the lightest su-
persymmetric particle, is
one of the most promising
candidates of the dark mat-
ter. It is difficult to de-
tect interaction of neutrali-
nos with baryonic matter,
as neutralinos are rarely
scattered by balyons. The
indirect way of detecting
neutralino is argued quite
often.
Neutralinos are estimated
to anihilate into high en-
ergy particles. Gamma-
ray emittion from this an-
nihilation can contribute
to the cosmic gamma-ray
background. Numerical
simulations by Diemand et

al.(2005) suggest that neu-
tralino dark matter parti-
cles collapsed into numer-
ous earth mass dark matter
halos in the early universe.
Such dense and small struc-
ture can increase the anni-
hilation rate of dark mat-
ter because the annihilation
rate is proportional to its
density squared. Gamma-
ray flux from dark matter
annihilation of mini halos
in the solar vicinity could
be a significant component
of the observed background
flux. But tidal shocks by
Galactic disk stars may dis-
rupt most of mini halos.
Precise estimation of their
survival probability is re-
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quired.
We study the heating and
disruption of dark matter
mini halos due to encoun-
ters with disk and bulge
stars. The heating is calcu-
lated using impulse approx-
imation witch is consistent
with the simulation by Die-
mand et al.(2006). We first
follow the 1000 10000 orbits
of mini halos in the Milky
Way for 10Gyr. Mini halos
experience fractional heat-
ing (for the case of large im-
pact parameter) and sud-
den disruption (small one).
We consider that fractional
heating makes mini halo
more unstable.
The initial density profile
of dark matter halos is un-
clear. It obeys the α, β, γ
low:

ρ(r) =
ρs

xγ(1 + x)(β−γ)/α

x ≡ r/rs

with its total mass=
1.1M¯rs ∼ 5 × 10−3pc, c =
rvir/rs = 1.6, α = 1.0, β =

3.0. Survival probability of
core part is sensitive to the
cusp slope parameter: γ.
The figure 3 ∼ 6 show the
survival rate of mini halo‘ s
mass as a function of the
distance from the galactic
center, for the two point in
the mini halo (solid: the
1/10 mass radius of the
mini halo, dashed: the half
mass radius) in the case
of defferent γ parameter.
The figure 7 shows the to-
tal survival rate of them as
a function of γ parameter.
The larger γ parameter is
(in other words, the steeper
the cusp of mini halos are),
the more stable the cores of
them looks.
in the every case, more
than half of mini halos in
the solar vicinity are dis-
rupted, but total number
of the mini halos in the
Milky Way does not change
so much. The gamma-ray
flux from mini halos in the
outer part of the Milky
Way halo and other galax-
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Figure 1: The estimated
gamma-ray flux in the case
of γ = 1.2 with the EGRET
data
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Figure 2: The one in the
case of γ = 0.0

ies could make restrictions
on parameters of WIMPs.
The integrated signal from
other galaxies like the An-
dromeda may also be de-
tected in the near future.
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Figure 3: survival rate of
mini halos、γ = 0.0
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Figure 4: γ = 0.5
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Figure 5: γ = 1.0
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Figure 6: γ = 1.5
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Figure 7: total survival rate
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