Astron. Nac hr. 320 (1999) The X-ra y Pulsars in the Southern P art of the SMC K. Imanishi 1 , M. Tsujimoto 1 , J. Yokoga w a 1 , and K. K o y ama 1 ; 2 1 Departmen t of Ph ysics, F acult y of Science, Ky oto Univ ersit y , Saky o-ku, Ky oto 606-8502, Japan 2 CREST, Japan Science and T ec hnology Corp oration, 4-1-8 Honmac hi, Ka w aguc hi, Saitama, 332-0012, Japan 1. In tro duction Recen tly , in an \X-ra y Pulsar Rush", man y X-ra y pul- sars ha v e b een disco v ered in the Small Magellanic Cloud (SMC). Of the 16 pulsars kno wn at presen t in the SMC, 13 are new pulsars disco v ered within the last one and a half y ears (�gure 1). In this pap er, w e presen t ASCA disco v eries of three pulsars in the southern part of the SMC; AX J0049 � 729 (Corb et et al. 1997; Y ok oga w a & Ko y ama 1998a), AX J0051 � 733 (Y ok oga w a & Ko y ama 1998b; Kahabk a 1998), and AX J0049 � 732 (Imanishi, Y ok oga w a, & Ko y ama 1998). Fig. 1. History of pulsar disco v ery in the SMC. 2. Three pulsars These pulsars w ere serendipitously disco v ered in an ASCA observ ation on 1997 No v em b er 13{14. W e made timing and sp ectral analyses, and rev ealed that these had coheren t pulsations and hard sp ectra w ell repro- duced b y an absorb ed p o w er-la w. W e further in v esti- gated long term v ariabilit y b y comparing the ASCA ob- serv ation with the previous R OSA T observ ations. T able 1 sho ws sev eral parameters. AX J0049 � 729 : This source is iden ti�ed with the R OSA T v ariable source RX J0049.1 � 7250. The long pulsation p erio d, hard sp ectrum, and large ux v ari- abilit y indicate this is an X-ra y binary pulsar (XBP). Y et, an optical coun terpart has not b een rep orted. The pulse shap e is nearly sin usoidal and the pulse fraction T able 1. Sev eral parameters of discov ered pulsars RA DEC Period (J2000) (J2000) [sec] AX J0049 � 729 00:49:00 � 72:51:40 74.68 � 0.02 AX J0051 � 733 00:50:47 � 73:15:51 323.1 � 0.2 AX J0049 � 732 00:49:24 � 73:12:21 9.1321 � 0.0004 Photon Flux y Flux index [ergs/sec/cm 2 ] v ariabilit y z 1.0 +0 : 2 � 0 : 1 1.1 � 10 � 11 y es 1.0 +0 : 4 � 0 : 4 3.4 � 10 � 12 y es 0.9 +0 : 9 � 0 : 7 9.2 � 10 � 13 no? y : Absorption-uncorrected v alue in 0.7{10.0 keV. z : Comparison with previous observ ations obtained by R OSA T PSPC (Kahabk a et al. 1999). is � 70 % without energy dep endence (Y ok oga w a et al. 1999). AX J0051 � 733 : This source is optically iden ti�ed with a v ariable Be star (Co ok 1998; Sc hmidtk e & Co w- ley 1998), hence this is undoubtedly an XBP . Sev eral observ ational results con�rm this suggestion. The pulse shap e is quasi-sin usoidal and the pulse fraction is � 70 %. AX J0049 � 732 : This is the fain test source among the three pulsars and the signi�cance of the pulse de- tection is marginal ( � 99.98 %). Although the hard sp ectrum indicates that this is an XBP , neither large scale ux v ariabilit y nor an optical coun terpart has b een found. Therefore the nature of this pulsar is still un- certain; it is p ossible that this is not an XBP , but an isolated neutron star or a magnetar. The pulse shap e is quasi-sin usoidal and the pulse fraction is � 50 %. References Co ok, K. 1998, IA U Circ. 6860 Corb et, R., Marshall, F. E., Ozaki, M. & Ueda, Y. 1997, IA U Circ. 6803 Imanishi, K., Y ok oga w a, J. & Ko y ama, K. 1998, IA U Circ. 7040 Kahabk a, P . 1998, IA U Circ. 6854 Kahabk a, P ., Pietsc h, W., Filip o vi � c, M. D., & Hab erl, F. 1999, Astron. Astroph ys. Suppl. , 136, 81 Sc hmidtk e, P . C. & Co wley , A. P . 1998, IA U Circ. 6880 Y ok oga w a, J. & Ko y ama, K. 1998a, IA U Circ. 6835 Y ok oga w a, J. & Ko y ama, K. 1998b, IA U Circ. 6853 Y ok oga w a, J., Imanishi, K., Tsujimoto, M., Kohno, M., & Ko y ama, K. 1999, Publ. Astron. So c. Jap. , in press