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V4641 Sgr is a 
lose binary system 
ontaining a stellar-mass bla
k hole and an interme-diate mass se
ondary (Orosz et al. 2001). Its outburst behaviour is quite pe
uliar amongother bla
k hole X-ray binaries (Tanaka & Lewin 1995); it experien
ed 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 asso
iatedwith this outburst (Hjellming et al. 2000). The obje
t again experien
ed an outburst in2002 May, whose 
hara
teristi
s 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. Opti
al light 
urves had many short 
ares having times
ales 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 
hara
teristi
s and timeevolution of its short-term variability during outburst are still un
lear.Here, we report a new outburst of V4641 Sgr in 2004 July. Our photometri
 observa-tions were performed with un�ltered CCD 
ameras atta
hed to 30-
m 
lass teles
opes atUniversidad de Con
ep
i�on, Craigie, Bronberg Observatory, Con
ord, Kyoto University,Hida Observatory, Auburn, Saitama, and Mie. After 
orre
ting for the standard de-biasing
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JD-2453191Figure 1. Opti
al light 
urves of the outburst of V4641 Sgr in 2004. The �lled 
ir
les and solid linesare results from CCD photometri
 observations. The open 
ir
les are from visual observations.
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Figure 2. (a) Light 
urve of the post-outburst a
tive phase in 2004. The dashed line indi
atesellipsoidal modulations at quies
en
e. (b) Residual light 
urve from the ellipsoidal modulation. (
){(g)Light 
urves for ea
h night. Typi
al errors for the magnitude are indi
ated in ea
h 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 dis
overed 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 obje
t was at quies
en
e (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 dete
tion of the outburst. We su

eeded 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 dete
ted an onset of a rapid fading at � JD 2453191:26. We obtained simultaneousspe
tros
opi
 data with this photometri
 run, whi
h 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 
onjun
tion with results from early visual observations (see the leftpanel of Figure 1), the duration of the main outburst was < 4 d.The obje
t remained a
tive and showed 
ares even after the main outburst (
f. Bik-maev et al. 2004). Light 
urves during this post-outburst a
tive phase are shown inFigure 2. The dashed line in the panel (a) indi
ates ellipsoidal modulations at quies
en
e(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 obje
t was re
orded 0.05{0.4 magbrighter than the quies
ent level until it �nally returned to the quies
en
e on JD 2453209.The post-outburst a
tive phase, hen
e, 
ontinued for 17 d after the main outburst.We dete
ted several short 
ares during the post-outburst a
tive 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 times
ales are analogous to those during the outburst.Most a
tive phase was observed on JD 2453206, � 2 d before it returned to thequies
ent 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 opti
al 
ashes. In Uemura et al. (2004b), we set a phenomenologi
al de�nition ofopti
al 
ashes as brightenings by � 0:5 mag within � 50 s. The light 
urve in the panel (g)in
ludes two opti
al 
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 dete
ted by X-ray observations. Swank (2004) reporteda reappearan
e of the obje
t in X-rays at 8.2 mCrab (2-10 keV) on JD 2453189.996.This observation indi
ates that the obje
t had already been a
tive 1 d before the opti
aldete
tion of the outburst. Radio a
tivities were also reported, though spatially resolvedjets were not dete
ted (Rupen et al. 2004a; Trushkin 2004; Senkbeil & Sault 2004).Rupen et al. (2004b) reported that the last 
lear dete
tion was on JD 2453206.7 at 2.0 mJy(4.86 GHz). We dete
ted the opti
al 
ashes at the same day of this radio dete
tion(JD 2453206.5). The radio 
ux returned to a quite low level in their next radio observationon JD 2453209, whi
h is 
onsistent with the opti
al behaviour.The outbursts in 2002, 2003, and 2004 have several 
ommon 
hara
teristi
s. First,the X-ray 
ux was relatively low 
ompared with the opti
al 
ux. Se
ond, the obje
tshowed short 
ares having a times
ale of 10 min. Assuming a 
at spe
trum in the opti
alrange, we 
an 
al
ulate a ratio of the X-ray 
ux to the opti
al one, FX=Fopt & 0:4 from1ftp://ftp.nofs.navy.mil/pub/outgoing/aah/sequen
e/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 opti
al{X-ray 
ux is dominated by thethermal emission from a standard a

retion disk, FX=Fopt should be � 103. Su
h a lowX-ray 
ux indi
ates that the obje
t was in the \low/hard state" of bla
k hole X-raybinaries, during whi
h a strong syn
hrotron emission is dominant in the radio{infraredrange, or possibly even in the opti
al range (Fender 2001). The apparent radio{opti
al
orrelation around JD 2453209, whi
h we mentioned above, supports that the opti
ala
tivity originated from the syn
hrotron emission.Another noteworthy 
hara
teristi
 is the post-outburst a
tive phase, whi
h was ob-served for the �rst time sin
e 2002 (Uemura et al. 2004a). Opti
al 
ashes were observedduring both post-outburst a
tive phases in 2002 and 2004. It is interesting to note that,in both 
ases, the obje
t soon returned to quies
en
e after those strongly a
tive phaseswith opti
al 
ashes (Uemura et al. 2004a).These 
ommon 
hara
teristi
s 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 a
tive 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,hen
e, de
reased from the outburst in 2002 to that in 2004. We need to keep monitoringthis obje
t to 
on�rm whether this de
reasing trend is only temporary or not.Part of this work is supported by a Resear
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ien
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