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V4641 Sgr is a lose binary system ontaining a stellar-mass blak hole and an interme-diate mass seondary (Orosz et al. 2001). Its outburst behaviour is quite peuliar amongother blak hole X-ray binaries (Tanaka & Lewin 1995); it experiened a super-Eddingtonoutburst in 1999 September, whose duration was only . 1 d in X-rays (Uemura et al. 2002;Revnivtsev et al. 2002). Radio observations spatially resolved relativisti jets assoiatedwith this outburst (Hjellming et al. 2000). The objet again experiened an outburst in2002 May, whose harateristis were, however, ompletely di�erent from the last one.The X-ray ux during the 2002 outburst was 2 orders of magnitude smaller than thatof the 1999 outburst. Optial light urves had many short ares having timesales of102�4 s (Uemura et al. 2004a). A similar outburst was again observed in 2003 August.Those two outbursts in 2002 and 2003 lasted for 7 d (Uemura et al. 2004b). Due to theirshort durations and rapid evolution of light urves, the detailed harateristis and timeevolution of its short-term variability during outburst are still unlear.Here, we report a new outburst of V4641 Sgr in 2004 July. Our photometri observa-tions were performed with un�ltered CCD ameras attahed to 30-m lass telesopes atUniversidad de Conepi�on, Craigie, Bronberg Observatory, Conord, Kyoto University,Hida Observatory, Auburn, Saitama, and Mie. After orreting for the standard de-biasing
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JD-2453191Figure 1. Optial light urves of the outburst of V4641 Sgr in 2004. The �lled irles and solid linesare results from CCD photometri observations. The open irles are from visual observations.
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Figure 2. (a) Light urve of the post-outburst ative phase in 2004. The dashed line indiatesellipsoidal modulations at quiesene. (b) Residual light urve from the ellipsoidal modulation. (){(g)Light urves for eah night. Typial errors for the magnitude are indiated in eah panel.
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and at �elding, we performed aperture photometry for obtained images. The di�erentialmagnitudes of the variable were measured against GSC 6848.3882 (R = 13:191).The outburst of V4641 Sgr in 2004 was disovered by a visual observation by one ofour o-authors (RS) on 4.368 July (JD 2453190.868). It was then promptly on�rmed byboth visual and CCD observations. Light urves of the outburst are shown in Figure 1.As an be seen from the left panel of Figure 1, the objet was at quiesene (mvis = 13:4)before 30 June (ex. 13.4 mag at JD2453185.002; 13.3 mag at JD2453186.016; 13.4 magat JD2453186.947), about 4 day before the detetion of the outburst. We sueeded inobtaining time-series data during the outburst. The resultant light urve is shown in theright panel of Figure 1. The light urve during the outburst was �lled by short ares.These ares have durations of � 10 min and amplitudes of 0.05{0.2 mag. Our observa-tion deteted an onset of a rapid fading at � JD 2453191:26. We obtained simultaneousspetrosopi data with this photometri run, whih is reported in Lindstrom et al. (2005,in prep.). The main outburst was terminated with this rapid fading (also see Revnivt-sev et al. 2004). In onjuntion with results from early visual observations (see the leftpanel of Figure 1), the duration of the main outburst was < 4 d.The objet remained ative and showed ares even after the main outburst (f. Bik-maev et al. 2004). Light urves during this post-outburst ative phase are shown inFigure 2. The dashed line in the panel (a) indiates ellipsoidal modulations at quiesene(Uemura et al. 2005, in prep.). The panel (b) shows residual magnitudes from the ellip-soidal modulations. As an be seen in these �gures, the objet was reorded 0.05{0.4 magbrighter than the quiesent level until it �nally returned to the quiesene on JD 2453209.The post-outburst ative phase, hene, ontinued for 17 d after the main outburst.We deteted several short ares during the post-outburst ative phase. Light urvesof these ares are also shown in Figure 2 [panel (b){(g)℄. Contrary to the repetitive aresduring the outburst (see the right panel of Figure 1), these ares are rather sporadi. Onthe other hand, their timesales are analogous to those during the outburst.Most ative phase was observed on JD 2453206, � 2 d before it returned to thequiesent level. The light urve on JD 2453206 is shown in the panel (g) of Figure 2.In this �gure, we an see several steep brightenings superimposed on the 10-min ares.Similar phenomena were also observed during the 2002 and 2003 outbursts, and we allthem optial ashes. In Uemura et al. (2004b), we set a phenomenologial de�nition ofoptial ashes as brightenings by � 0:5 mag within � 50 s. The light urve in the panel (g)inludes two optial ashes with this riterion at JD 2453206.514 and 2453206.530. Severalrapid ares with smaller amplitudes (� 0:2 mag) are also seen between JD 2453206.51{53.The outburst in 2004 was also deteted by X-ray observations. Swank (2004) reporteda reappearane of the objet in X-rays at 8.2 mCrab (2-10 keV) on JD 2453189.996.This observation indiates that the objet had already been ative 1 d before the optialdetetion of the outburst. Radio ativities were also reported, though spatially resolvedjets were not deteted (Rupen et al. 2004a; Trushkin 2004; Senkbeil & Sault 2004).Rupen et al. (2004b) reported that the last lear detetion was on JD 2453206.7 at 2.0 mJy(4.86 GHz). We deteted the optial ashes at the same day of this radio detetion(JD 2453206.5). The radio ux returned to a quite low level in their next radio observationon JD 2453209, whih is onsistent with the optial behaviour.The outbursts in 2002, 2003, and 2004 have several ommon harateristis. First,the X-ray ux was relatively low ompared with the optial ux. Seond, the objetshowed short ares having a timesale of 10 min. Assuming a at spetrum in the optialrange, we an alulate a ratio of the X-ray ux to the optial one, FX=Fopt & 0:4 from1ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequene/v4641sgr.dat
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8.2 mCrab (2-10 keV; Swank 2004) and R = 11:3 (maximum) during the outburst in2004. On the other hand, in the ase that the optial{X-ray ux is dominated by thethermal emission from a standard aretion disk, FX=Fopt should be � 103. Suh a lowX-ray ux indiates that the objet was in the \low/hard state" of blak hole X-raybinaries, during whih a strong synhrotron emission is dominant in the radio{infraredrange, or possibly even in the optial range (Fender 2001). The apparent radio{optialorrelation around JD 2453209, whih we mentioned above, supports that the optialativity originated from the synhrotron emission.Another noteworthy harateristi is the post-outburst ative phase, whih was ob-served for the �rst time sine 2002 (Uemura et al. 2004a). Optial ashes were observedduring both post-outburst ative phases in 2002 and 2004. It is interesting to note that,in both ases, the objet soon returned to quiesene after those strongly ative phaseswith optial ashes (Uemura et al. 2004a).These ommon harateristis suggest that the 2004 outburst has the same nature asthose in 2002 and 2003, and it is di�erent from the super-Eddington outburst in 1999.On the other hand, the duration of the post-outburst ative phase in 2004 was shorter(17 d) than that in 2002 (& 40 d). As well as the post-outburst phase, the main outburstalso had a shorter duration in 2004; the main outbursts in 2002 and 2003 lasted for 7 d,while that in 2004 for < 4 d (Uemura et al. 2004a, b). The total amount of energy release,hene, dereased from the outburst in 2002 to that in 2004. We need to keep monitoringthis objet to on�rm whether this dereasing trend is only temporary or not.Part of this work is supported by a Researh Fellowship of the Japan Soiety for thePromotion of Siene for Young Sientists. RM aknowledges grant Fondeyt 1030707.This work is partly supported by a grant-in aid from the Japanese Ministry of Eduation,Culture, Sports, Siene and Tehnology (No.s. 13640239, 15037205, 16340057).Referenes:Bikmaev, I., Khamitov, I., Aslan, Z., Sakhibullin, N., Burenin, R., Pavlinsky, M., Revnivt-sev, M., & Sunyaev, R., 2004, Astron. Tel., 309Fender, R. P., 2001, MNRAS, 322, 31Hjellming, R. M., et al., 2000, ApJ, 544, 977Lindstrom et al., 2005, in prep.Orosz, J. A., et al., 2001, ApJ, 555, 489Revnivtsev, M., Gilfanov, M., Churazov, E., & Sunyaev, R., 2002, A&A, 391, 1013Revnivtsev, M., Khamitov, I., Burenin, R., Pavlinsky, M., Sunyaev, R., Aslan, Z., Bik-maev, I., & Sakjibullin, N, 2004, Astron. Tel., 297Rupen, M. P., Mioduszewski, A. J., & Dhawan, V., 2004a, Astron. Tel., 296Rupen, M. P., Jonker, P. G., Mioduszewski, A. J., Dhawan, V., Fender, R. P., & Dubus,G., 2004b, Astron. Tel., 315Senkbeil, C., & Sault, B., 2004, Astron. Tel., 302Swank, J., 2004, Astron. Tel., 295Tanaka, Y. & Lewin, W.H.G., 1995, in X-ray Binaries, ed. W.H.G. Lewin, J. van Paradijs,& van den Heuvel, E.P.J. (Cambridge: Cambridge University Press), 126Trushkin, S. A., 2004, Astron. Tel., 300Uemura, M., Kato, T., Watanabe, T., Stubbings, R., Monard, B., & Kawai, B., 2002,PASJ, 54, 95Uemura, M., et al., 2004a, PASJ, 56, S61Uemura, M., et al., 2004b, PASJ, 56, 823Uemura et al., 2005, in prep.


