
Journal of Physics: Conference
Series

     

PAPER • OPEN ACCESS

The spectral evolution of nebular phase from Nova
V5668 Sgr
To cite this article: Robiatul Muztaba et al 2016 J. Phys.: Conf. Ser. 771 012054

 

View the article online for updates and enhancements.

You may also like
The Temporal Development of Dust
Formation and Destruction in Nova
Sagittarii 2015#2 (V5668 SGR): A
Panchromatic Study
R. D. Gehrz, A. Evans, C. E. Woodward et
al.

-

Classical Novae at Radio Wavelengths
Laura Chomiuk, Justin D. Linford, Elias
Aydi et al.

-

The UBV Color Evolution of Classical
Novae. III. Time-stretched
Color–Magnitude Diagram of Novae in
Outburst
Izumi Hachisu and Mariko Kato

-

This content was downloaded from IP address 3.144.48.135 on 23/04/2024 at 10:00

https://doi.org/10.1088/1742-6596/771/1/012054
https://iopscience.iop.org/article/10.3847/1538-4357/aaba81
https://iopscience.iop.org/article/10.3847/1538-4357/aaba81
https://iopscience.iop.org/article/10.3847/1538-4357/aaba81
https://iopscience.iop.org/article/10.3847/1538-4357/aaba81
https://iopscience.iop.org/article/10.3847/1538-4365/ac24ab
https://iopscience.iop.org/article/10.3847/1538-4365/ab0202
https://iopscience.iop.org/article/10.3847/1538-4365/ab0202
https://iopscience.iop.org/article/10.3847/1538-4365/ab0202
https://iopscience.iop.org/article/10.3847/1538-4365/ab0202
https://iopscience.iop.org/article/10.3847/1538-4365/ab0202
https://iopscience.iop.org/article/10.3847/1538-4365/ab0202
https://iopscience.iop.org/article/10.3847/1538-4365/ab0202
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjstlU1KsSvDQd0vH2B3QONSoOjjZC03I3zWfSDlDhS6JHO8MEnNNoJ7NgBlaq269ZuMo8iMhz3uJw-GygZZVRpoBguzXPD2mZdfQVIBDUrTXiyM2NicKJv-6morUal9FAxa9C8X5_vDZMf-5QNLR0UVf_k76lvf83WNHv5giJ0-HQwrITaGLud1ddjAJ3NDAfUmJTvQbFgqpHTn2u25hp5yCxMviWu9TzRnIKW5vX3iDExgPbO0lJ-aCPo3eIHA7aFqLfoT_kFwMpLKgcqJI6lbUeoVJwC_lowE_3Ys_rDdS-90lfW8XR-p2wNcheHUxFmsYc5qzBFAIqimfvkbhFlI&sig=Cg0ArKJSzGMD8qrQn0L1&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA


 

 

 

 

 

 

 

 

The spectral evolution of nebular phase from Nova V5668 Sgr 

Robiatul Muztaba1, Hakim L. Malasan1, and Akira Arai2 

1Astronomy Division and Bosscha Observatory, Institut Teknologi Bandung 40391, 

Bandung, Indonesia 
2Koyama Astronomical Observatory, Kyoto Sangyo University, Motoyama, 

Kamigamo, Kita-ku, Kyoto, Kyoto 603-8555, Japan 

 

E-mail: muztaba.r@gmail.com 

Abstract. The spectral evolution of the Nova V5668 Sgr has been observed on 12 June, 23 June, 

and 15 August 2015 using NEO-R1000 spectrograph attached to the C-11 telescope at Bosscha 

Observatory, Lembang, Indonesia. The observed spectra indicate that the nova has been entering 

the nebular phase. The spectra during this phase showed strong forbidden lines of [O I] λ6300, 

6364, [O II] λ7320, and [O III] λ5007, [N II] λ5755. The spectra also showed emission line of Fe 

II λ4924, 5169, 5317, 6149. We classify Nova V5668 Sgr into the Fe II type. We present and 

discuss the variation of nebular abundance N(X)/N(H) of the Nova V5668 Sgr in the light of its 

evolutionary stages. 

1.  Introduction 

Nova is an attractive astrophysical object to be comprehensively studied. The instability of the state of 

the accretion disc will create variability of long or short periods of photometry to reach the minimum 

apparent brightness [1]. The change in the light curve of nova indicates differences in the physical 

conditions. This, consequently also has an impact on the variation of its spectral line. When the nova 

passes peak of maximum luminosity, absorption lines will be weaken, while the emission lines begin to 

strengthen. This indicates the existence of large and hot region, commonly called the nebulae [3]. The 

appearance of striking features of forbidden lines [OIII] λ5007 and [NII] λ5755 indicates that the nova 

is under nebular phase. 

Nova Sgr 2015 No. 2 (V5668 Sgr) was first discovered by John Seach (Chatsworth Island, NSW, 

Australia) on March 2015. Its position is RA (J2000.0) = 18h36m56.84s and Dec (J2000.0) = -

28°5539.8. Here, we present our spectroscopic study of V5668 Sgr which shows the evolution of 

spectra from June to August 2015. 

2.  Optical spectroscopic observations 

The observations were allocated during nearly three months since 9 June until 29 August 2015 at 

Bosscha Observatory, Lembang. Unstable sky conditions prevailing at Bosscha Observatory has 

hampered monitoring observational mode. Observations were successfully carried out and we obtained 

3 spectra of the nova taken on 12 June, 23 June, and 15 August 2015. We used the Celestron-11 

Telescope (f/10) combined with a low-resolution spectrograph NEO R-1000 (spectral coverage 3548-

7977 Å, and resolution, R = λ/Δλ = 1000, slit width 65 μm, and grating 600 groove/mm) and CCD ST-

8 XME (1530x1020 pixels, 9 micron/pixel, On-chip Binning 1x1 and 1x2). We used Image Reduction 

and Analysis Facility (IRAF) to produce wavelength and flux calibrated spectra. For wavelength 
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calibration we used spectral atlas for FeNeAr, whereas for the flux calibration, spectrophotometric 

standard stars HR 7001 and HR 7596 were employed [2]. 

3.  Results 

The results of spectra which have been calibrated for each observation date can be seen in figure 1. In 

spite of low S/N ratio, emission lines appear very strongly and the continuum is also detected. The 

spectrum shown in green taken on 15 August suggests that the nova envelope became optically thin, 

since ratios of [N II] λ5755, [O II] λ7320 from continuum light are stronger than the spectrum shown in 

blue taken on 12 June. The spectrum shown in red taken on 23 June and the spectrum shown in green 

taken on 15 August, show that these fluxes become weak. The broad emission feature around 4600 Å is 

Bowen blended band (C III/N II). Bowen band along with CIII, N II lines indicate the existence of the 

hard UV radiation from the photosphere of V5668 Sgr. On the other hand, [O III] λ5007 and He II λ4686 

are not so strong yet but clearly detected. 

 
Figure 1. Low-resolution spectra evolution of V5668 Sgr obtained at Bosscha Observatory 

Nova classification based on spectrum depends on its own dominant spectrum of chemical elements. 

According to [5], spectrum of V5668 Sgr is categorized as Fe II type. Expansion velocity of this nova 

has been measured from its P-Cygni profile in Hß of the blue spectra on 12 June. The expansion velocity 

was determined to be 2087 ± 179 km/s. 

4.  Discussion and summary 

The changes of light curve and spectral evolution could explain the physical condition of the nova. The 

changes in physical conditions that occur in V5668 Sgr lead to differences electron temperature and 

density value of total hydrogen as shown by table 1. 

Table 1. The changes of hydrogen density and electron temperature.  

Date 6-12-2015 6-23-2015 8-15-2015 

N(H) Total Hydrogen density 1.08×1011 cm-3 3.15×108 cm-3 4.05×108 cm-3 

Electron Temperature (K) 26388 K 15528 K 15528 K 

He II 4686 
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Figure 2 shows the change of light curve for V5668 Sgr from pre-validated AAVSO database . The 

observations carried out on June 12, 2015 showed a magnitude range of 8-9, while on June 23, 2015 

showed a magnitude 11-12. On 12 and 23 June, the V5668 Sgr was in the formation of dust and nebular 

phase. This is shown by the declining light curve that indicates the formation of a new shell. At this 

phase there is a significant expansion of shell [4]. From the analysis of P-Cygni profile in Hβ λ4861, it 

is obtained that the expansion velocity is 2087 ± 179 km/s. The high expansion velocity is capable to 

carry materials far out along the radial direction. The process of shell expansion which is fast moving 

make the electron temperature decreases. 

 
Figure 2. Visual-magnitude light curve of V5668 Sgr from pre-validated AAVSO database 

 

 
Figure 3. Changes of electron temperature after outburst 

Figure 3 shows on 94-days after the outburst, physical condition nova still has a thick shell, so that 

the intensity is absorbed by the existing material at the shell, heating throughout the region. Thus this 

increases the electron temperature which cause recombination processes become dominant. There is an 
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increase of neutral hydrogen in the shell. So that the contribution of neutral hydrogen atoms will produce 

the forbidden lines by collisional excitation and fluorescence resonance processes. Therefore, this 

condition allows the V5668 Sgr is in nebular phases and produce a nebular spectra. The increase process 

of a hydrogen neutral is evidenced by the decline in the ratio of the density profile like [O I] λ6300, 

6364 to the total amount of Hydrogen which is getting lower on 101-days and 127-days after the outburst 

as shown in figure 4. 

 

Figure 4. The changes ratio of element nebulae to the total amount of Hydrogen 

 

From this nova spectroscopy observation we can conclude that the spectra during nebular phase 

showed strong forbidden lines of [O I] λ6300, 6364, [O II] λ7320, and [O III] λ5007, [N II] λ5755. The 

spectra also showed emission line of Fe II λ4924, 5169, 5317, 6149. Nova clasification based on 

spectrum depends on its own dominant spectrum of chemical elements. According to [5], the spectrum 

is included to Fe II type.  
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