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BVRI PHOTOMETRY OF THE TYPE I
 HYPERNOVA SN 2002ap
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Supernova (SN) 2002ap in M74 was dis
overed by Y. Hirose and 
on�rmed by Kushidaand Li on January 29 and 30, 2002 (Nakano et al., 2002). The SN was immediatelyre
ognized as a \hypernova" from its broad spe
tral features (see Mazzali et al. 2002 forreferen
es). SN 2002ap was dis
overed very soon after it exploded, as the SN was notdete
ted in a January 25 observation (Nakano et al., 2002). In this note we present theBV RI photometri
 observations of SN I
 2002ap at maximum and during the fast-de
linephase after maximum brightness. Also, we brie
y dis
uss our main results.At the Center for Ba
kyard Astrophysi
s-Con
ord (CBA) with 44 
m re
e
tor and atPulkovo Observatory (PO) with 10 
m refra
tor we monitored SN 2002ap in V RI andBV R passbands, respe
tively. Both teles
opes were equipped with CCD-
ameras. AllCCD observations were redu
ed in the standard fashion, with dark 
urrent subtra
tionand 
at-�eld 
orre
tion using MIDAS pa
kage for PO data and AIP4WIN for CBA data.As the SN is isolated and 
ontamination of the photometry by the ba
kground galaxylight is negligible we used aperture photometry on the SN nearby bright stars. Thephotometri
 data of nine bright stars in the �eld of M74 provided by Henden (2002) wereused for absolute 
alibration. The �nal BV RI magnitudes for SN are given in Table 1. Weestimate the a

ura
y of our photometry at 0:m03 for CBA data and at 0:m1 for PO data.The errors in the absolute zero point determination are smaller than 3%.To 
he
k the data, we have 
ompared our photometry with the measurements of Gal{Yam et al. (2002), Ri�eser et al. (2002), Yohii et al. (2002) and �nd ex
ellent agreement.On the other hand, we have found some dis
repan
y with observations of Borisov etal. (2002). A 
omparison of BV RI data given by Borisov et al. (2002) with Gal{Yam etal. (2002) and our measurements shows that the B magnitudes obtained with the S
hmidtteles
ope tends to fall below the data of Gal{Yam et al. (2002). The V magnitude obtainedwith the 60-
m Cassegrain teles
ope is brighter by 0:m1 mag. Also, the I magnitudes givenby Borisov et al. (2002) are systemati
ally brighter than Gal{Yam et al.'s (2002) and ourresults with the maximum dis
repan
y of 0:m35 magnitude. In the following we do nottake into a

ount these dis
repant data. The R magnitudes are in the good agreementwith our results. Unfortunately, Borisov et al. (2002) used only one 
omparison star fordi�erential photometry and, probably, they did not 
orre
t the BV RI data for the 
olorterms for di�erent teles
opes.
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Figure 1. B, V , R and I light 
urves of SN 2002ap. The open and �lled 
ir
les indi
ate themeasurements obtained at CBA and PO, respe
tively. Note the ex
ellent agreement with the data ofGal{Yam et al. (2002; 
rosses), Ri�eser et al. (2002; open squares), Borisov et al. (2002; �lled squares)and Yohii et al. (2002; triangles). The solid lines are the least square �ts. For 
larity, the R and I light
urves have been shifted by the amounts noted on the plot.
Table 1: Observations of SN 2002apJulian Day B V R I Teles
ope2452307.26 13.48 12.87 12.93 PO2452308.65 12.66 12.66 12.88 CBA2452310.66 12.47 12.45 12.63 CBA2452314.64 12.38 12.27 12.38 CBA2452315.65 12.40 12.25 12.33 CBA2452317.63 12.48 12.31 12.30 CBA2452318.64 12.56 12.34 12.31 CBA2452320.65 12.70 12.43 12.39 CBA2452323.28 12.86 PO2452323.64 12.87 12.48 12.36 CBA2452326.22 14.34 13.06 12.69 PO2452326.66 13.10 12.70 12.50 CBA2452327.25 13.07 12.76 PO2452328.22 12.82 PO2452331.22 13.49 12.86 PO2452332.24 13.59 13.03 PO2452335.63 13.84 13.28 12.94 CBA2452337.64 14.13 13.43 12.99 CBA
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Table 2: SN 2002ap light 
urve propertiest0 mmax m(tB0 ) 4m15 MabsFilter (J.D.) (mags) (mags) (mags) (mags)B 2452311.8(.5) 13.11(.04) 13.11(.04) 1.31(.06) {16.7V 2452314.0(.5) 12.38(.04) 12.43(.04) 0.94(.06) {17.4R 2452315.7(.5) 12.28(.04) 12.41(.04) 0.71(.06) {17.4I 2452318.6(.5) 12.31(.04) 12.54(.04) 0.63(.06) {17.3

Figure 1 shows the BV RI photometry of SN 2002ap from Table 1 and published dataas a fun
tion of the Julian date. Using all available photometri
 data, ex
ept some data ofBorisov et al. (2002) (see above), we determined the time and the magnitude of maximumlight for SN 2002ap in the B, V , R and I �lters by �tting a fourth-order polynomial tothe photometry obtained over 30 days of observation. The results are listed in Table 2,where 
olumn (1) gives the time of maximum light, 
olumn (2) the magnitude at the timeof maximum light, 
olumn (3) the magnitude at the time of B maximum, 
olumn (4) thetotal magnitude whi
h the light 
urve de
line from maximum to 15 days past maximum,and 
olumn (5) the absolute magnitude at maximum brightness. The errors given in thistable represent the range of a

eptable �ts to the data.The absolute magnitudes of SN 2002ap were 
omputed assuming the distan
e 8 Mp
(�=29:m5) to M74 from Sharina et al. (1996). Additionally, we 
orre
t the absolute mag-nitudes for Gala
ti
 and host galaxy extin
tions a

ording to S
hlegel et al. (1998) andKlose et al. (2002), respe
tively. The absolute magnitude at maximum brightness of thisobje
t (MV = {17.4) is 
omparable to the \hypernova" of type-I
 SN 1997ef (Mazzali etal., 2000), but fainter than SN 1998bw (Galama et al., 1998) by about 2 mag. On theother hand, the shapes of the light 
urves are similar to those of SN 1998bw. As one
an see from Fig. 1 and Table 2, SN 2002ap peaks earlier in the bluer passbands andthe peaks of the light 
urves are wider in the redder passbands. The de
line rates ofSN 2002ap are also similar to SN 1998bw. Finally, ex
ept for the lower peak magnitude,the 
hara
teristi
s of the light 
urves are similar to those of SN 1998bw. Observations ofSN 2002ap at very late stage are needed to reveal the nature of this unique obje
t.
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