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e of Ukraine, Kyiv, Ukraine3 Crimean Astrophysi
al Observatory, Crimea, Nau
hnyj, Ukraine4 Visiting astronomer of the Crimean Astrophysi
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FR Cn
 (= BD+16Æ1753 = MCC 527 = 1ES 0829+15.9 = 1RXS J083230.9+154940= HIP 41889 = GSC 01392-02634 = TYC 1392-2634-1) (�2000 = 08h32m30:s5287 andÆ2000 = +15Æ49026:00193) was �rst mentioned as a probable a
tive star when it was identi�edas the opti
al 
ounterpart of a soft X-ray sour
e 1ES 0829+15.9 in the Einstein SlewSurvey. It has V = 10:m43, spe
tral type K8V, the X-ray 
ux is of � 10�11 erg � s�1 � 
m�2(Elvis et al., 1992; S
ha
hter et al., 1996).It was 
lassi�ed as BY Dra type star (i.e. its variability is 
aused by rotational modula-tion of starspots) and given the name FR Cn
 by Kazarovets et al. (1999). The presen
eof Ca II H, K and H� emission lines in the spe
tra indi
ates high 
hromospheri
 a
tivityin FR Cn
 (Pandey et al., 2002; Pandey, 2003). The other details 
on
erning history ofinvestigation of this obje
t 
an be found in Pandey et al. (2005)Flares in FR Cn
 were not previously reported.FR Cn
 was observed on 23 November, 2006 quasi-simultaneously in B; V;Rj; Ij bandsat Crimean Astrophysi
al Observatory (Ukraine) by Alex Golovin, using 38-
m Cassegrainteles
ope, whi
h is equipped with SBIG ST-9 CCD 
amera, 
ooled by a Peltier systemto about �30 ÆC. The exposure times were 20 s, 13 s, 8 s and 17 s for B; V;Rj ; Ijbands respe
tively. Data redu
tion was done using \Maxim DL" pa
kage. Redu
tionin
luded bias, dark-frame subtra
tion and 
at �eld 
orre
tion using twilight sky exposures.Sin
e the �eld of FR Cn
 is not 
rowded, the te
hnique of aperture photometry wasapplied to extra
t the di�erential magnitudes. The total number of useful frames was89 for ea
h band. The brightness of FR Cn
 was measured with respe
t to GSC 1392-2636 (�2000 = 08h32m23:s698; Æ2000 = +15Æ46050:0015), while GSC 01392-02708 (�2000 =08h32m38:s2271; Æ2000 = +15Æ44022:00095) served as a 
he
k star. Sin
e the magnitudes of the
omparison star in all bands are not known, here we present just di�erential magnitudes.The data points have a statisti
al a

ura
y of 0:m01 or better (determined from thedi�eren
e 
he
k star�
omparison star). To rule out the possibility of observing brightnessvariations 
aused by the 
omparison star, an independent photometry of GSC 1392-2636(
omp. star) was performed with respe
t to the 
he
k star (GSC 01392-02708).



2 IBVS 5748

2454062.50 2454062.55 2454062.60
3.0

2.5

2.0

1.5

1.0

0.5

Ch

 JD

I
R

V

 

 

m
ag

B

Figure 1. The 
are of FR Cn
: shifted di�erential light
urves in B; V;R and I bands as well as thedi�eren
e 
he
k star� 
omparison star (`Ch' on the plot)
The 
are of FR Cn
 was dete
ted on 23 November, 2006 with the maximum at 00:19(UT). After the initial rapid 
aring, the brightness of FR Cn
 de
reased slowly. The timebetween the 
are began and rea
hed its maximum was about 4 minutes, while the totalduration of the 
are was about 41 minutes.The 
are had a maximum amplitude (1:m02) in the B band. In other bands the ampli-tudes were 0:m49, 0:m21 and 0:m14 for V;Rj and Ij bands respe
tively.Noteworthy, in 8 minutes after the 
are's maximum a notable \spike" was observed inB and V bands (in other bands the amplitude was probably too low) during the brightnessde
line. Remarkable, that FR Cn
 remained to be about 0:m05 brighter for at least anhour after the 
are began 
omparing with brightness before 
are.Following the idea, des
ribed at Kozhevnikova et al. (2006), we 
al
ulated the inten-sity of the 
are and the absolute energy output. The relative intensity of the 
are wasdetermined via the following relation: IfI0 = ( I0+IfI0 ) � 1, where I0 + If is the intensityof the obje
t, integrated over the duration of the 
are, I0 is the intensity of the star inquies
ent level in one of the bands (
orre
ted to the 
are duration). For 
al
ulation of theabsolute energy output, we assume for FR Cn
's quies
ent level the following magnitudeand 
olour indi
es: V = 10:43; B � V = 1:35; V � R = 1:15; V � I = 1:93. We used30:24� 2:03 mas parallax (Perryman et al., 1997) that imply distan
e 33� 2 p
.Similar 
al
ulations of the 
are intensity and energy output were also done by Mo�ett(1973) and by Panov et al. (2000).So, we get the values listed in Table 1. Fig. 1 shows di�erential light
urves in B; V;Rjand Ij bands of FR Cn
 during our observations on 23 November, 2006.However, the observed rotational period (0:8267� 0:0004 from Pandey et al., 2005) is
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Table 1. Flare propertiesBand Amplitude [mag℄ Flare 
ux/quies
ent 
ux [%℄ Flare energy [erg / �A℄B 1.02 38.63 1:73� 1031V 0.49 14.05 1:14� 1031R 0.21 8.25 0:89� 1031I 0.14 2.9 0:29� 1031

unusually short for su
h type of stars, whi
h implies that this star should manifest strong
aring a
tivity (see Dorren et al., 1994). We dete
ted a 
are of FR Cn
 for the �rst time.Further monitoring of this obje
t is highly desirable.A
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