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Abstract. The kinematics of the binary systems to which supernovae(SNe)
1993) and 19941 belonged are studied. The kick velocity caused by su-
pernova(SN) asymmetry will highly influence the fate of the system. The
survival rates with assumed kick velocity distribution are discussed.

1. Introduction

The progenitors of type Ib/Ic/IIb SNe are considered to be massive stars in
close binary systems, of which the outer envelope are torn off. Because of
large mass ejection, SN in the binary will destroy the system in most case.
But if the SN explosion is asymmetric and/or if mass ejection is small, the
binary system can survive. They can be the origin of the Be/X-ray binary
or the binary pulsers, and so on.

Type IIb SN 1993J and type Ic SN 19941 are heavyly investigated and
the progenitor models are gotten in hand. With these models and appro-
priate assumptions, we can construct the models of the binary systems.

2. Models

The models for the progenitors are taken from Shigeyama et al. (1993) and
Nomoto et al. (1994), and their properties are summarized in Table 1. The
mass of the produced neutron star are assumed to be 1.36 M, for both case.
For SN 1993J system, the mass transfer should be nearly conservative, so
we take 20 M star as the companion. Its radius is taken as 6 Ry. For
SN 19941 system, we consider three cases: the companion is (A) 1.4 Mg
neutron star, (B) 1 M white dwarf, (C) 1 M main sequence star.
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Assumimg that the orbit just before the explosion is circular and the
Roche lobe is filled up by either the progenitor or the companion, the orbital
radius ag is determined. The SN ejecta which hits the companion will give
the kinetic energy to the companion, and the efficiency 7 is assumed to be
unity (see Yamaoka et al, 1992). The kick velocity vy is expected to be
isotropic, and v 2 are assumed to follow x? distribution.

3. Results and Discussion

For SN 1993J system, small vj, will break the binary for any kick direction,
because the orbital velocity before explosion is rather small. The maximum
vi, for the system to survive is vk maz ~ 140 km s~1. On the other hand, if
the explosion is symmetric (i.e., vy = 0), the system will not be destroyed.

For SN 19941, case (A) and (B) are similar to the case of SN 1993J.
Symmetric explosion will not destroy the system, also. But, because of the
large orbital velocity before explosion, v me, are very large. Case (C) is
quite different from others: the reaction caused by ejecta is quite large, the
system cannot be bound with symmetric explosion. The system can survive
only if 1100 km s™! < v < 2150 km s™!, but the possibility is very small.

Integrating with the v, distribution, we can derive the “probability of
survival” of the binary as the function of mean value of vy (vgye), Which are
taken as 150 km s™! (Lane et al., 1982) and 450 km s™! (Lane and Lorimer,
1994). Results are summarized in Table 1 as P(vgye). If vgye is large, SN
1993J system scarcely survive. Thus, Be/X-ray binary are not likely formed
by this scenario. Also, the low-mass X-ray binary can scarcely be formed
such the scenario as 1994I(C).

M, R, ag Vkmae P (150) P(450)

SN93J 4.89 300 1250 140 0.118 0.006
SN94I(A) 2.28 0.23 0.55 2520 0.995 0.752
SN94I(B) 228 0.23 0.51 2410 0.986 0.700
SN9AI(C) 2.28 0.23 324  *2150 1.8e-32 1.4e-5

(Mg) (Ro) (Rp) (kms™1) * See text.

Table 1. Summary of inputs and results.
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