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The radioactive isotopes, such as *Ti and 56Ni, are synthesized as a
result of rapid nucleosynthesis in supernova explosions. The gamma-ray
photons coming out from the decay sequence of 4Ti is now a strong can-
didate to explain the the late light curve of SN 1987A. It is noted here
that the energy release from the **Ti decay depends strongly on its half-
life. However, the published values for 4Ti half-life display a large spread,
ranging from ~ 35 to ~ 68 years. In this paper (Kumagai et al. 1997; see
also Kumagai et al. 1993), we discuss the value of the half-life by com-
paring the theoretical light curves and the observations in SN 1987A. The
unestablished half-life value is related to the ratio of the abundance of 44Ti
to that of 6Ni.

In Figure 1, we show the ranges of <**Ti/%Ni> which satisfy the
observed luminosity integrated from the infrared to the ultraviolet wave-
length as the function of the half-life of 44Ti. In this figure, the region
sandwiched between the two dotted lines accounts for the late luminos-
ity of SN 1987A derived by the combined observations of CTIO and HST
at 3600 days after the explosion (Suntzeff 1997). On the other hand, the
wider region between the two dashed lines in Figure 1 satisfies the lu-
minosity observed with CTIO at 1699 days after the explosion (Suntzeff
1997). Here, we define <**Ti/*¢Ni> as the ratio of /Ti/5¢Ni (in amounts)
in the supernova remnant to 44Ca/%€Fe in the solar neighborhood, i.e.,
<MTi/%Ni>= [X(*Ti)/X(°6Ni)]/[X (*4Ca)/ X (*Fe))o. Note that *‘Ca
and 56Fe are the daughter nuclei of 4Ti and 56Ni, respectively.

241

K. Koyama et al. (eds.), The Hot Universe, 241-242.
© 1998 IAU. Printed in the Netherlands.

https://doi.org/10.1017/50074180900114937 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900114937

242 YUKO S. MOCHIZUKI AND SHIOMI KUMAGALI

<*1i/°Ni

|
\t

\l
O“
-
o)
+
I
(0))
—'

]

-
XA
------
-e
EE

.o
.=
.......
.=
LR

40 60 80 100
mean half life [years]

Figure 1. The ranges of <**Ti/**Ni> which satisfy the late observed luminosity in SN
1987A are shown against the half-life of *4Ti.

One sees in Figure 1 that the overall range of the published values of
the half-life mentioned above is appropriate to explain the late observed
luminosity (abbreviated by CTIO+HST), if <**Ti/%¢Ni> is roughly in be-
tween 1 and 2. If we assume <**Ti/%¢Ni>= 1, Figure 1 shows that the real
half-life value of 44Ti is larger than ~ 45 years but is less than ~ 55 years,
taking the ~ 10% uncertainty of the solar abundance measurements into
account. Contrarily, it is quite interesting to note that we can deduce the
value of *4Ti/5Ni in SN1987A from this figure, if the real half-life of 44Ti
is established -experimentally.
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