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SN 19941 was discovered in nearby spiral galaxy, Mbl, on April 1, 1994. SN 1994] is
located on a spiral arm, 18" southeast of the nucleus of M5l. SN 1994 was initially classified
as Type Il supernova from the spectra obtained on April 3, then as Type Ib supernova from
the spectra of April 4, and finally as Type Ic supemova since April 8 (Clocchiatti et al 1994,
IAUC 5972). Type lc supemovae are much rarer than other types of supernovae. There has
been no Type Ic supernovae the good light curves of which were available before SN 19941
Therefore SN 1994] provides an excellent opportunity to investigate the properties of Type Ic
supemovae.

We present a study of SN 19941 based on UBVRI CCD photometry. We obtained
UBVRI CCD photometry of SN 19941 using the Seoul National University Observatory 60cm
telescope from April 4 to June 2. The light and color curves of SN 19941 show several
interesting features: (a) The supernova reached the maximum brightness on April 82 at
B-band (B = 13.68 mag) and on April 9.1 at V-band (V = 12.89 mag). Adopting a distance
modulus to M51 of {(m - M), = 29.2 mag and a reddening for SN 1994] of E(B - v) = 0.45
mag (Iwamoto et al 1994, preprint), we obtain values for the absolute magnitudes, My = -17.7
mag and Mg = ~17.4 mag. This result shows that SN 1994] was ~ 2 mag fainter at the
maximum brightness than Type la supemovae (My(max) = -19.6 mag and M (max) = -19.6
mag, Sandage et al (1994, ApJ, 423, L13)); (b) The light curve around the maximum is much
narrower than that of other types of supernovae; (c¢) The light curve after the maximum
declines more steeply than that of other supernova; (d) The color gets redder from (B - V)
=~ 0.6 mag on April 4 to (B - V) = 13 mag on Aprl 17, and gets bluer afterward. The
color at the maximum brightness is (B - V) = (0.9 mag, which is ~ 1.0 mag redder than the
mean color of Type Ia supemovae.

A narrow peak and fast decline after the maximum in the light curve of SN 1994]
indicate that the progenitor of SN 1994 might be a lower mass star compared with the
progenitors of other supernovae (see Iwamoto et al 1994, Nomoto et al 1994, preprint).

SPH Simulations of Close Encounters Between a Neutron Star
and a Main Sequence Star
Sungsoo S. Kim' ,Hyung Mok Lee? and Hyesung Kang?

! Research Institute for Basic Sciences, Pusan University
2 Department of Earth Sciences, Pusan University

In dense stellar systems such as the core of globular clusters, rather frequent encounters
between a neutron star and a main-sequence star are expected. Depending on the pericentral
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distances of the encounters, tidal capture or stellar disruption is possible. In order to
determine the consequences of close encounters between a neutron star and a main-sequence
star, we made a number of numerical experiments using SPH technique.

We find that some fraction of material, which is a function of pericentral distance and
mass of the encounter, is bound to the neutron star during first pericentral passage. The
bound material is expected to accrete to the neutron star, resulting acceleration of rotation.
Thus isolated millisecond pulsars can form as a result of close encounters. We make
estimates of the expected numbers of millisecond pulsars in globular clusters. This mechanism
may be able to explain the relative abundance of isolated millisecond pulsars in globular
clusters over the disk population.
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We have carried out the VLA NH; (JJK) = (1,1) and (2,2) line observations of the
protostellar object IRAS 19950+3248. NHj (1,1) line maps show two dense molecular clumps:
one associated with the IR source and the other located at ~ 10” northeast from the IR
source. The clump with the IR source is somewhat elongated (9" X 6") along the east-west
direction, which is roughly perpendicular to the CO bipolar outflow axis.

The velocity structure along the east-west direction suggests that the clump is a ring-like
structure expanding at ~ 2 Km s ! . The dynamical time scale of the expanding motion is
~ 4 X 10* yrs, which is comparable to that of the associated CO bipolar outflow. The mass
of the clump is = 0.7 Me. NH; (2,2) line has been detected only at the center of clump with
the IR source, and yields a rotational temperature of ~ 15 K. The clump without the IR
source is filamentary (~ 25" X 10”) and is composed of several NH; cores connected by
diffuse emission. The line widths (< 1 km s ) of these cores are narrower than that of the
IR source-associated core. The mass of the clump is = 0.9 Mo and the rotational temperature
is < 12 K.





