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BV RCIC PHOTOMETRIC EVOLUTION OF THE VERY FASTNOVA OPHIUCHI 2010 N.1 = V2673 OphMUNARI, U.1; DALLAPORTA, S.21 INAF Osservatorio Astronomio di Padova, Sede di Asiago, I-36032 Asiago (VI), Italy2 ANS Collaboration, /o Astronomial Observatory, 36012 Asiago (VI), ItalyNovaOphiuhi 2010N.1 (= V2673Oph) was disovered by H. Nishimura on Jan. 15.9UT(f. Nakano, 2010) and on�rmed spetrosopially by H. Maehara (2010) as a \Fe II"lass nova.We obtained BV RCIC photometry of Nova Ophiuhi 2010 N.1 with a 0.30-m MeadeRCX-400 f/8 Shmidt-Cassegrain telesope equipped with a SBIG ST-9 CCD amera.The photometry was aurately orreted for olor equations using nightly alibrationson Landolt (1992, 2009) standard stars. The data are presented in Table 1, and plotted inFigure 1. The ombined (Poissonian + transformation) errors (always less than 0.03 mag)do not exeed the dimension of the symbols in Figure 1. The zero points of the photometryare saled on the nearby star TYC 6260-1846-1, for whih we adopted: B = 11:m550,V = 10:m963, RC = 10:m574 and IC = 10:m222. The B and V are the values reommendedby AAVSO for this star, the RC and IC are derived ombining B, V with J , H, K from2MASS following the reipes by Caldwell et al. (1993).We started our observations immediately past maximum, and thus to reonstrut thewhole light urve as presented in Figure 1, we had to integrate them with the publisheddata.Various estimates, based on un�ltered CCD observations seured around the time ofdisovery with digital ameras by Japanese amateurs, were published in CBET 2128.These observations are generally alibrated against the RC band values of �eld starsas listed by the USNO atalog. We have measured the �eld stars around Nova Ophi-uhi 2010 N.1 and found a mean < V � RC >= +0:57 for them. We thus applied thisshift to the un�ltered photometry of CBET 2128 and inserted it as open irles in Figure 1.Four approximately V -band observations were obtained by Vollmann (2010) from thegreen hannel of olor CCD images obtained with a DSLR amera. Comparison with oursimultaneous photometry indiates that Vollmann values need to be orreted by +0.1mag to be plaed onto the V photometri sale. We applied suh a orretion and plottedthe data as star symbols in Figure 1.The VSNET organization olleted someBV RCIC CCD photometri data of Nova Ophi-uhi 2010 N.1, with observers S. Kiyota and H. Maehara (f. Marh 1, 2010 summary in[vsnet-reent-nova 35402℄ at http://www.kusastro.kyoto-u.a.jp/vsnet/). Thedata obtained by observer S. Kiyota were orreted for instrumental olor equations, andare inserted in Figure 1 as asterisks. They did not require adjustments, as it also wasfor V band data by VSNET observer H. Maehara. The B, RC and IC data of the latter,
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however, need the appliation of a shift to be brought in agreement with the rest of thedata. The shift we applied amounts to +0.32mag inB, +0.34 inRC, and +0.45mag in IC.In Figure 1 the time is ounted from maximum brightness that was reahed on Jan.18.3, 2010 at V=8.5. At that time the olors were B� V = +0:95, V �RC = +0:75, andV � IC = +1:50. Table 1. Our BV RCIC of Nova Oph 2010 N.1

HJD V B � V V � RC V � IC2455216.7306 9.15 +0.86 +1.612455218.7244 9.51 +0.74 +1.682455223.7142 10.28 +0.69 +1.01 +1.652455225.7166 10.60 +0.70 +1.642455229.7095 10.85 +0.72 +1.00 +1.602455231.7104 10.90 +0.66 +1.04 +1.572455235.6959 11.31 +0.67 +1.13 +1.712455242.6834 11.79 +0.61 +1.29 +1.912455248.6852 12.19 +0.56 +1.49 +2.132455261.6320 12.91 +0.53 +1.96 +2.112455264.6625 12.93 +0.49 +1.89 +2.01
van den Bergh and Younger (1987) derived a mean intrinsi olor (B�V )Æ = +0:23�0:06 for novae at the time of maximum, and (B � V )Æ = �0:02� 0:04 at t2. Comparingwith B�V = +0:95 at maximum and B�V = +0:68 at t2 from Figure 1, the reddeninga�eting Nova Oph 2010 N.1 is EB�V = 0:71, and the extintion (assuming a standardRV = 3:1 interstellar law) is therefore AV = 2:2 mag.The light urve in Figure 1 is haraterized by a rapid rise (the last 2.2 mag in V bandwere overed in 3.4 days) and by a smooth deline, regulated by the deline timestV2 = 10:0 tV3 = 23:5 dayswhih are the time taken by the nova to deline, in the V band, by two and three magni-tudes, respetively, from maximum brightness. These tV2 and tV3 values for Nova Oph 2010are in the normal proportion found for typial novae. Given tV2 , the Warner (1995) rela-tion would predit tV3 = 20:8, while Munari et al. (2008) relation would give tV3 = 23:1.Aording to the lassi�ation of Warner (1995, his Table 5.4), a tV2 = 10 days quali�esNova Oph 2010 N.1 to be lassed among the very fast novae.Published relations between the absolute magnitude and the rate of deline generallytake the formMmax = �n log tn+�n. Using the Cohen (1988) V � t2 relation, the distaneto the nova is 8.3 kp, and 7.5 kp aording to the Shmidt (1957) V � t3 relation.Busombe and de Vauouleurs (1955) suggested that all novae have the same absolutemagnitude 15 days after maximum light. The mean value of the alibrations presented byBusombe and de Vauouleurs (1955), Cohen (1985), van den Bergh and Younger (1987),van den Bergh (1988), and Capaioli et al. (1989) isMV15 = �5:42�0:09, whih providesa distane of 6.5 kp to Nova Oph 2010 N.1 when ompared to V15 = 10:85 from Figure 1.Taking the mean of these three determinations, the distane to Nova Oph 2010 N.1 isd = 7:4 kp. At a galati latitude b = 4:92 deg, it orresponds to an height over the
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Figure 1. BV RCIC photometri evolution of the outburst of Nova Ophiuhi 2010 N.1. For theliterature data, see text for details.
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Galati equatorial plane of z = 0:6 kp, well within the range of heights reported bydella Valle and Livio (1998) for novae of the Fe II type.
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