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The electron-positron pair annihilation effects
on the surface ion cyclotron wave are investigated
in magnetized electron-positron-ion plasmas in
atmospheres of neutron stars. The dispersion
relation of the surface ion cyclotron wave is
obtained by the specular reflection boundary
condition with the plasma dielectric function. It
is shown that the high- and low-frequency modes
of the surface ion cyclotron wave could be existed
in electron-positron-ion plasmas. For the high-
frequency mode, the pair annihilation enhances
the wave frequency in large wave number
domains (see Fig. 1). However, the pair
annihilation effects are found to be negligible for
the low-frequency mode. It is also found that an
increase of the electron temperature or a decrease
of the positron temperature strongly suppresses
the wave frequency. Fig. 2 shows that the group
velocity is increased strongly by the pair
annihilation. In Fig. 3, it is shown that an
increase of the magnetic field strongly enhances
the group velocity.
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FIG. 1. The three-dimensional plot of the high-

frequency mode of @/@, as a function of

An_/n_  and k, ﬂ'u, when

n /n =l,and T /T =1.
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FIG. 2. The group velocity d(w/w )/ d(k, A,)
for the high-frequency mode as a function of

kle_ when a)a_/cupi=10 , n /n_=1, and
T/T=1.

An_/n =0.1.

The solid line represents the case of
The dashed line represents the
case of An_/n_=0.3. The dotted line represents

the case of An_/n_=0.6.
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FIG. 3. The group velocity d(w/ @ )/d(k 1,)
for the high-frequency mode as a function of
kZ/IDi when n /n. =1 , T /T =1, and
An_/n_=0.2. The solid line represents the case
of w,/®w, =20. The dashed line represents the
case of @, /@ =10. The dotted line represents

the case of @ / @, =1.
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