Implications of the Disco v ery of Millisecond Pulsar in SN 1987A D9 Bl =E Gn 1 Abstract Since there w ere few informations on the pulsar in the remnan t of SN 1987A, its prop erties suc h as its angular v elo cit y of rotation, strength of the magnetic �elds, and total bary on mass w ere treated as free parameters or output parameters. Ho w ev er, Middleditc h et al. (2000) rep orted the disco v ery of an optical pulsar whose frequency is 467.5 Hz and spindo wn rate is (2-3) � 10 � 10 Hz s � 1 (astro-ph/0010044). Since some free parameters in the previous pap ers are constrained b y this disco v ery , w e consider its implications in this study . F rom the observ ation of the millisecond pulsar in SN 1987A, the follo wing implications are obtained. 1) The pulsar spindo wn in SN 1987A is caused b y radiating gra vitational w a v es rather than b y magnetic dip ole radiation and/or relativistic pulsar winds. 2) A mildly deformed sho c k w a v e w ould b e formed at the core-collapse and explosion in SN 1987A, whic h is consisten t with the conclusion deriv ed in Nagataki (2000). 3) The gra vitational w a v es from the pulsar will b e detected in (5-20) y ears b y the F abry-P erot-Mic helson in terferometer as the gra vitational detec- tor suc h as LIGO and T AMA. 4) The neutrino oscillation mo del is not a promising one for the explanation of the kic k v elo cit y of the pulsar in SN 1987A. The h ydro dynamical instabilit y mo del will b e more fa v ored. Sub ject headings: sup erno v ae: general | sup erno v ae: individual (SN 1987A) | n u- cleosyn thesis | matter mixing | neutron star: general | pulsar kic k References 1. S. Nagataki, K. Sato 2000 Pr o g. The or. Phys. , submitted. 2. S. Nagataki 2000, Astr ophys. J. Suppl. 127 141 1 Departmen t of Ph ysics, Sc ho ol of Science, the Univ ersit y of T oky o E-mail: nagataki@utap.ph ys.s.u-toky o.ac.jp