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ABSTRACT

Low resolution spectra of Nova Delphini 2013 (V339 Del) in the optical range have been obtained at
Bosscha Observatory, Indonesia during its maximum light (V = 4.3). Spectra were observed from August
16 to 27, 2013. The GAO-ITB RTS 20.3 cm telescope, and SBIG DSS-7 spectrograph and SBIG ST-7
XE as the detector have been employed throughout the observations. The spectra show P-Cygni profiles
in Balmer, NaI‘D’ and Fe II lines, from which we determined shell expansion velocities of 1421.66±39.18
km/s, 1227.54±21.57 km/s and 1402.86 km/s, respectively. Our spectroscopic observations followed the
spectral evolution of V339 Del from the pre-maximum phase to early Orion phase. The characteristics of
the nova Delphini 2013 resembles those of Fe II-type novae.
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1. INTRODUCTION

Nova Delphini 2013 (V339 Del) was first discovered by
Koichi Itagaki (Teppo-Cho, Yamagata, Japan) and re-
ported by S. Nakano (Sumoto, Japan) at mv = 6.8. Ita-
gaki discovered this object in August, 14.584 UT and
he measured a position of R.A.= 20h 23m 30.73s and
Dec. = +20d 46m 4.1s (J2000). The nova increased in
brightness to mv = 4.3 by August, 16th. The spectrum
showed the P-Cygni profile in its prominent emission
lines during the maximum.

2. OBSERVATIONS

Observations were carried out at Bosscha Observatory,
Indonesia from August 16 to 27, 2013. Using a GAO-
ITB Remote Telescope System with 8 inch aperture and
focal ratio 10 as the collector, and as the spectrograph a
SBIG DSS-7 and CCD SBIG ST-7 XE (765× 510 pixel,
9 pixelsize). We used an Hg lamp and HR7950 as wave-
length and flux calibrators, respectively. The combina-
tion of our instruments gave a resolution of about 400
with an effective wavelength coverage of 4000 to 8000
Å. During the nearly two weeks of observations, only 8
spectra were obtained for each day, due to the weather.

3. DATA REDUCTION AND ANALYSIS

We used IRAF (Image Reduction and Analysis Facil-
ity) to do the data reduction and analysis. We dark-
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substracted and flat field-corrected the data to reduce
the noise. Spectroscopic reduction was carried out us-
ing the twodspec and onedspec packages in IRAF. This
process resulted in wavelength and flux calibrated spec-
tra. The spectrum of V339 Del on Aug. 16, around
pre-maximum brightness, showed a stellar-like spectrum
with absorption lines dominating. Balmer lines in P
Cygni profile were seen, but weaker than the other spec-
tra. The Fe II emission line also showed a P Cygni Pro-
file. On Aug. 17, the emission lines became dominant
compared to the Balmer lines, and Fe II were also in-
tense. In the spectrum of Aug. 18, the emission lines
were more intense than Aug. 17 with the addition of
the NaI‘D’ emission line showing a P Cygni Profile. The
next spectrum, on Aug. 21 did not show a P Cygni Pro-
file in the Balmer lines. The Balmer lines became strong
diffuse emission lines, still dominated by the Fe II lines.
The spectrum of Aug. 27 showed the OI line becoming
stronger, which can be explained by Nova Delphini 2013
entering the Orion phase.

4. DISCUSSION

To derive the shell expansion velocity of the object, we
carried out measurements of the wavelength of the ab-
sorption and emission components of the P Cygni pro-
file. Before measuring the shell expansion velocity, we
measure the radial velocity using the Doppler relation-
ship:
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Vr =
λabs − λemi

λo
. (1)

Correction due to the velocity of the Earth revolution
around the Sun is needed. The heliocentric correction
equation is given by

Vhelio = Vxcosδcosα+ Vycosδsinα+ Vzsinα. (2)

The result of measuring the shell expansion velocity
from 8 spectrum in 3 chemical lines is showed in Tables
2, 3, 4, and 5. We measured velocities of the Balmer
line of 1421.66±39.18 km/s, in NaI‘D’ of 1227.54±21.57
km/s, and of Fe II of 1402.86 km/s.

5. CONCLUSIONS

In the above discussion we concluded that Nova Del-
phini 2013 was classified as an Fe II type of nova. This
conclusion was derived from the shell expansion velocity
and from the domination of Fe II emission lines in the
spectra. The shell expansion velocity measured from dif-
ferent elements had different values. Consequently, we
can conclude that the nova had multiple shells during
its ejection (Osterbrock 1989).

ACKNOWLEDGMENTS

The authors would like to thank Janette Suherli and E.
Irawan Akbar for help and comments. Also to Bosscha
Observatory, Indonesian Astronomy Olympiad Coach-
ing Team for the facilities during observations, and to
Leids Kerkhoven-Bosscha Fonds and APRIM 2014 for
travel grant.

REFERENCES

Ahlmark, L. F. & Clemert, K. A., 1964, A Determination
of The Expansion Velocities of Nova Herculis 1963, ArA,
3.333

Bode, M. F. & Evans, A., 2008, Classical Novae. Cambridge
University Press, UK

Gallagher, J. S., 1978, Comments on the Spectrum of Nova
Scuti 1975, AJ, 221, 211

Gosh, K. K., 1990, Expanding Shell and P Cygni Profiles of
27 Canis Majoris, AJ, 360, 239

Mclaughlin & Dean B., 1942, The Luminosities of Novae,
PA, 50, 233

Osterbrock., 1989, Astrophysics of Gaseous Nebulae and Ac-
tive Galactic Nuclei, University Science Books, USA

Schwarz, et al., 2001, Multiwavelength Analyses of the Ex-
traordinary Nova LMC 1991, RAS, 320, 103

Tomkin, J., Woodman, J., & Lambert. D. L., 1976, Spectro-
scopic Observation of Nova Cygni 1975, A&A, 48, 319

Williams, R. E., 1992, The Formation of Novae Spectra, AJ,
104, 725

Younger & James, W., 1980, Spectroscopic Observations of
Nova Vulpeculae 1976, AJ, 85, 1232



EXPANSION VELOCITY AND SPECTROSCOPIC CLASSIFICATION OF NOVA DELPHINI 2013 253



254 AZALIAH ET AL.

Figure 1. Spectra of 8 day of observations of Nova Delphini 2013


