Astron. Nachr. 320 (1999) The X-ra y Pulsars in the Northern P art of SMC M.Tsujimoto 1 , K. Imanishi 1 , J. Yokoga w a 1 and K. Ko y ama 1 ; 2 1 Department of Physics, Kyoto Universit y , Kitashirak a w a, Sakyo-ku, Kyoto, 606-8502, Japan 2 CREST, Japan Science and T ec hnology Corp oration (JST), 4-1-8 Honmachi, Ka w aguc hi, Saitama, 332-0012, Japan 1. In tro duction The SMC is a ‘mine’ of X-ray pulsars. Since the end of 1997, disco v eries of many X-ray pulsars hav e b een re- p orted, resulting in the total num ber of new pulsars of 13 in the SMC (Kahabk a et al. 1999, Y ok oga w a 1999). ASCA con tributed greatly to this ‘pulsar rush’. W e fo- cus on three new pulsars, which are all lo cated in the northern part of the SMC, and discuss the characteristic features of eac h source. 2. AX J0058 � 7203 W e disco v ered the coheren t pulsations from this source using the ASCA observ ation p erformed on 1997 No v. 14. Sev eral ROSA T observ ations cov ered the same region but failed to detect this pulsar or any pulsating signal. The apparen tly large v ariation in ux shown b et w een the ASCA and ROSA T observ ations indicates this is a B e star binary pulsar. 3. 1SAX J0103.2 � 7209 1SAX J0103.2-7209 w as detected man y times b y Ein- stein, ROSA T and ASCA, though un til recently its nature has not b een well understo o d. Bepp oSAX and ASCA observ ations (1998 Jul. 27 � 28 and 1996 Ma y 21 � 23 resp ectively) found coherent pulsations of 345.2 sec and 348.9 sec from this source. W e deriv ed _ P to b e � 1.7 sec/yr, combining Bepp oSAX and ASCA results. W e also searched for the pulsation in the other obser- v ations p erformed by ASCA in 1993 May 12 and 1997 No v. 14 in v ain. A B e star of V = 14.8 mag is thought to b e the optical coun terpart (Israel et al. 1998), though the asso ciation with SNR 0101-724 lo cated inside the error circle is still marginal. T able 1. The Prop erties of Each Pulsar Name Period (sec) Photon Index y Luminosity (erg/sec) Reference AX J0058-7203 280.3 1.0 1 : 1 � 10 35 Y ok oga w a & Ko y ama (1998a) 1SAX J0103.2-7209 348.9 0.7 4 : 7 � 10 35 Israel et al. (1998) AX J0105-722 3.46 2.2 1 : 3 � 10 35 Y ok oga w a & Ko y ama (1998b) y The sp ectrum of each source is �tted with a p ow er-la w. T able 2. Comparison of AX J0105{722 and Soft Gamma- ray Rep eaters (SGR) : The prop erties of b oth the SGRs are those of their quiescent state. � ? L y X Asso cia- P z (erg/sec) tion with (sec) SNR AX J0105 � 722 1 2.2 1.3 � 10 35 y es 3.34 SGR 1806 � 20 2 2.2 2 � 10 35 y es 7.47 SGR 1900+14 3 2.2 2.7 � 10 34 y es 5.16 ? : Photon index 1 Y ok oga w a and Ko y ama (1999b) y : Luminosity 2 Kouv eliotou et al. (1998) z : Pulse p erio d 3 Hurley et al. (1999) 4. AX J0105 � 722 = DEM S128 Although the signal of coherent pulsation is still marginal (the chance probabilit y of getting this p ow er of the pulsation randomly when analyzed with FFT is 0.5%) based on the ASCA observ ation, very soft sp ec- trum (photon index of 2.2), rather fain t luminosit y and the asso ciation with an SNR mak e this source the most p eculiar one among newly-discov ered X-ray pulsars in the SMC. W e consider this source may b e a candidate for an SGR. Three SGRs in our Galaxy and one in the LMC are known so far, but none in the SMC. W e compared the characteristics that this source shares with tw o known SGRs in T able 2. References Israel, G. L., & Stella, L. : 1998, IAU Cir c. 6999 Kahabk a, P ., Pietsc h, W., Filip ovic, M. D., & Hab erl, F. : 1999, Astron. Astrophys. Suppl. 136, 81 Kouveliotou, C., Dieter, S., Strohmay er, T. et al. : 1998, Nature 393, 235 Hurley , K., Li, P ., Kouveliotou, C., Murak ami, T., Ando, M. et al. : 1999, Astrophys. J. 510, L111 Y ok oga w a, J. Master’s Thesis Kyoto Univ (1999) Y ok oga w a, J. & Koy ama, K. : 1998, IAU Cir c. 6853 Y ok oga w a, J. & Koy ama, K. : 1998, IAU Cir c. 7028