X-RA Y STUDY OF CRAB-LIKE AND COMPOSITE SNRS K. TORI I, H. TSUNEMI Osaka University AND P . SLANE Harvar d-Smithsonian Center for Astr ophysics 1. In tro duction W e hav e presented X-ray observ ations of Crab-like sup ernov a remnants (SNRs) ( plerions ) and (non-thermal) comp osite SNRs. W e ha v e observed several ob jects including 3C58, CT A1, and G292.0+1.8. Since space is lim- ited, here we summarize results on G292.0+1.8. F or the other ob jects, please refer to each publication (Slane et al. 1997; T orii et al. 1997). 2. G292.0+1.8 (MSH11{54) The comp osite nature of G292.0+1.8 has previously b een in doubt. Al- though the center-�lled radio morphology suggested an interior plerionic comp onent, strong X-ra y emission lines seemed to rule out such sp ecula- tions. High resolution imaging with the Einstein HRI revealed its p eculiar morphology (T uoh y et al. 1982) and X-ra y emission w as found to come from tw o distinct comp onents, the central barlike feature and the ellip- soidal disk of approximately uniform surface brightness. Both the elemen tal abundances determined from X-ra y sp ectra (Hughes et al. 1994) and the p eculiar morphology suggested a Type I I SN explosion. W e hav e found that the hard X-ray image (�gure 1 right) shows a center- �lled compact nebula in contrast to the extended morphology in the soft band (�gure 1 left). The p osition of the hard source coincides the radio \ridge" (Braun et al. 1986) and it is displaced to the east south-east direc- tion from the apparent emission center. W e interpret this comp onent as a synchrotron nebula embedded in the sho ck heated thermal plasma. Since the X-ray morphology is far from a standard limb-brigh tened shell, p ossibly

2 K. TORI I, H. TSUNEMI AND P . SLANE suggesting the presence of circumstellar material, w e ha v e applied a self- similar solution for a p oint explosion expanding into a non-uniform densit y (Sedov 1993), � � r � 2 , corresp onding to a constan t velocity stellar wind of the progenitor. With a single comp onen t non ionization equilibrium mo del, the temp erature is obtained as k T � 0 : 8 keV. The age and the explosion en- ergy are estimated to b e t ag e � 4700 � 200 yr and E S N � (1 : 25 � 0 : 07) � 10 50 ergs. Here we assumed the distance to the ob ject of 4.8 kp c (Saken et al. 1992). F rom the estimated age, we derive the pro jected velocity of the pu- tative pulsar b orn at the explosion center. If w e adopt a nominal expansion center obtained by optical observ ations (Braun et al. 1983) and assume that the putativ e pulsar is at the center of the compact nebula, we obtain a reasonable v alue (Lyne & Lorimer 1994) for the velocity , v trans � 790 � 320 d 4 : 8kp c t � 1 age ; 4700yr km s � 1 . Figur e 1. ASCA SIS images of G292.0+1.8. The images were deconv olv ed by the PSF of the telescop e. Left: 0.5{2 keV, Right: 2{10 keV. References Braun, R., Goss, W.M., Danziger, I.J. and Boksen b erg, A. (1983) Sup ernova R emnants and Their X-r ay Emissions . Reidel, Dordrech t. Braun, R., Goss, W.M. and Roger, R.S. (1986) A&A , 162, 259 Hughes, J.P . and Singh, K.P . (1994) ApJ , 422, 126 Lyne, A.G. and Lorimer, D.R. (1994) Natur e , 369, 127 Saken, J.M., F esen, R.A. and Shull, J.M. (1992) ApJS , 81, 715 Sedov, L.I. (1993) Similarity and Dimensional Metho ds in Me chanics 10th Edition . CRC Press, Bo ca Raton. Slane, P ., Seward, F.D., Bandiera, R., T orii, K. and Tsunemi, H. (1997) ApJ , 485, 221 T orii, K., Kinugasa, K., Hashimoto dani, K., Tsunemi, H. and Slane, P .O. (1997) P ASJ , submitted T uoh y , I.R., Clark, D.H. and Burton, W.M. (1982) ApJL , 260, L65