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Abstract 

Novae are generally considered to be hot astronomical objects and show effective temperatures up to 10,000 K or 

higher at their visual maximum. However, it is theoretically predicted that the outer envelope of the nova outow can 

become cool enough to form molecules that would be dissociated at high temperatures. We detected strong 

absorption bands of C2 and CN radicals in the optical spectrum of Nova V2676 Oph, a very slow nova with dust 

formation. This is the first report of the detection of C2 and the second one of CN in novae during outburst. Although 

such simple molecules are predicted to form in the envelope of the outow based on previous studies, there are few 

reports of their detection. In the case of V2676 Oph, the presence of the molecular envelope is considered to be very 

transient, lasting several days only. 

 

1. Introduction 

Dust formation in the outow of a nova had been proposed by McLaughlin (1935) to explain the rapid 

drop in the visible light-curve of DQ Her in 1934. Dust formation in FH Ser had also been confirmed 

by infrared observations by Geisel et al. (1970). DQ Her was the first nova in which molecular 

absorption bands of CN in optical wavelength had been identified. The formation of molecules as the 

precursor to dust grains in novae is considered important for understanding how dust grains form in 

the outow of novae. In the case of DQ Her in 1934, strong CN absorption bands of both violet and 

red systems had been detected merely 2 days after the visual maximum, and these absorption bands 

were identified for only 1 week approximately (Wilson & Merrill, 1935; Sanford, 1935; Stoy & 

Wyse 1935; Antipoca 1969; Sneden & Lambert, 1975). Since the formation of small molecules such 

as CN is considered an intermediate process in the formation of dust grains from the hot atomic gas 

in the outow of a nova, molecular formation in the early phase of DQ Her might be associated with 

dust formation its later phase. 

Although CN is the first molecule observed in a nova during outburst (in the case of DQ 

Her), there are no further reports of CN in other novae. On the other hand, carbon monoxide (CO) 

emission in the early phase of novae has been observed by both photometric and spectroscopic 

observations. In particular, the first overtone band of CO ( v = 2) has been routinely detected in 

near-infrared spectra of several novae, as reviewed by Evans & Rawlings (2008). Based on previous 

observations, the correlation between detection of CO and dust formation is noticeable. However, 
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hydrogen (H2) or other molecules have not detected in novae during the early phase of their outburst. 

Here we report the detection of C2 and CN in optical spectra of the classical nova V2676 

Oph during the early phase of its outburst. This nova could be classi_ed as a slow nova, and it 

showed a rapid drop in its visible light curves about 90 days after its discovery. This is the _rst report 

of the detection of C2 in novae during outburst and the second for CN. Furthermore, CO emission in 

the near-infrared had been detected in this nova (Rudy et al., 2012). 

 

2. Observations 

Nova V2676 Oph (PNV J17260708-2551454) was discovered at UT 2012 Mar 25.789 (t = 0 day) by 

H. Nishimura (reported in the Central Bureau Electronic Telegram (CBET) 3072). After the 

discovery of the nova, we performed spectroscopic observations with the low-dispersion 

spectrograph LOSA/F2 (Shinnaka et al., 2013) mounted on the 1.3-m Araki telescope at Koyama 

Astronomical Observatory on UT 2012 Mar 27. On the first night, we detected narrow Balmer 

emission lines (both H  and H  and narrow Fe II emission lines on a highly reddened continuum 

that seemed to be due to interstellar extinction. The color excess E(B - V ) was estimated by using 

the Balmer decrement and the color of the nova (B - V ); it was determined as 0:71 ± 0:02 and 

0:72±0:06, respectively. Based on the P Cygni profile of the H  emission, the expansion velocity 

was estimated to be ~ 800 km/s. We concluded that the object was a Fe II-type classical nova in the 

early phase (Arai & Isogai, 2012). After the _rst observation of V2676 Oph, we continued to observe 

it routinely to assess its the spectroscopic evolution (Nagashima et al., 2014). 

 

 
Figure 1: Comparison of the spectrum of V2676 Oph obtained on Apr 8 with that of a typical carbon 

star, TX Psc. Tick marks indicate telluric absorption lines. 

 

After the first spectroscopic observations on UT 2012 Mar 27, the emission lines in the optical 
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spectra became fainter relative to the continuum (on UT 2012 Mar 28, Apr 4 and 6), while the 

optical brightness was increasing slowly (the optical brightness changed slowly from 12 to 11 

magnitudes in the V-band, see the American Association of Variable Star Observers (AAVSO) 

database, http://http://www.aavso.org/lcg/). No emission lines could be observed (except H  

emission with a P Cygni profile), but many absorption lines of Fe II and neutral atoms such as Na I 

(5890Å) and O I (7773Å) were detected clearly in the spectra taken on Apr 6 (t = 12 days). Those 

absorption lines are indicative of lower ionization and the lower temperature conditions in the outow 

of the nova. 

Prominent C2 (Swan) and CN (red system) absorption bands were detected on UT 2012 

Apr 8 (t = 14 days), as shown in Figure 1. The obtained spectrum is similar to that of a carbon star. 

We also plotted the spectrum of TX Psc (a well-known carbon star of spectral type N0;C6,2, with 

Teff = 3030 K; Lambert et al.,1986) for comparison. We also identified weak emission lines of H , 

H , and Fe II. Based on the substructure of the C2 Swan band ( v = -1) absorption, we could derive 

the isotopic ratio of carbon. Figure 2 shows the spectrum of the nova, the modeled spectra of 12C12C, 
12C13C, and 13C13C (with an excitation temperature of 4500K). The Doppler shift of the nova 

spectrum has been corrected by using the relabive velocity of the nova to the observer, estimated as 

341±87 km/s (this is derived from the velocities for H  and H  emission peaks). The wavelengths of 

sub-peaks in this band cannot be explained by 12C12C only. Clearly 12C13C and 13C13C contribute to 

form the absorption. 

The next observations were performed on UT 2012 Apr 16 (t = 22 days). In these 

observations, the C2 and CN absorption bands had already disappeared and strong Balmer emission 

lines and Fe II lines were again prominent. At that time, the spectra were typical of Fe II-type 

classical novae. The other difference from the previous observations was the expansion velocity 

derived from H , which had increased in comparison to that before molecular formation. This higher 

velocity is typical of the Fe II-type novae (Williams 1992). Thereafter, the spectra of this nova were 

not unusual for an Fe II-type nova, although we continued spectroscopic monitoring observations 

until UT 2012 May 26. The optical light curves showed a very slow decline after the visual 

maximum and a rapid drop (by about six magnitudes in the V-band) at around 90 days after the 

discovery (this nova can be classified as a "slow" nova). The drop in the light curves may be caused 

by dust formation in the outow of the nova. 
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Figure 2: Comparison between observed and modeled spectra of the C2 ( v = -1) absorption band. 

The observed spectrum is shown by dashed line (the region inuenced by the Hg emission from the 

city-light, at ~ 5460 Å, has been removed). The modeled spectra for 13C13C, 12C13C and 12C12C are 

shown by the thin solid lines and the sum of those lines is shown by the thick solid line. For the 

modeled spectra, we assumed the rotational and vibrational temperatures of 4500 K and the isotopic 

ratio of 12C/13C = 4. 

 

3. Results & Discussion 

The equivalent widths of H  (and also of H ) measured in our spectra were almost constant before 

and after the appearance of molecular absorption bands. However, optical light curves showed a 

small drop of ~ 1 magnitude before and after molecular formation. Figure 3 shows the optical and 

near infrared light curves taken from the database of the AAVSO and Small and Moderate Aperture 

Research Telescope System (SMARTS), the color indices of (V - I) and the equivalent width of H  

and H . For example, the C2 absorption could markedly affect B- and V-band magnitudes, while CN 

red absorption could also affect R- and I-bands. This implies that extinction of the molecules in the 

outflow affected both continuum and emission lines from the nova. The molecular formation zone 

could be in the outer region of the outflow compared with regions emitting the continuum and/or 

emission lines in the nova. 
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Figure 3: Multi band light curve of V2676 Oph (data from AAVSO and SMARTS), color indices (V 

- I) based on the AAVSO and SMARTS database, and equivalent widths of H  and H  measured in 

our spectra. Upper tick marks indicate days on which spectroscopic observations were performed. 

 

Furthermore, molecular formation in V2676 Oph is considered very rapid (within 2 days 

or less) and the existence of the molecular envelope was transient (it was present at most 9 days) at 

around the brightness maximum in optical. Why was the appearance of both C2 and CN absorption 

bands so transient that they could be detected on Apr 8 only? We considered that the outer region of 

the outflow became cool enough to form molecules, since the hard ultraviolet (UV) radiation from 

the pseudo-photosphere of the nova in the early phase was blanketed by an  iron curtain , and the 

iron ions could have absorbed UV radiation strongly (Shore, 2008). This picture is consistent with 

the spectrum taken on Apr 6, which was dominated by a continuum with absorption lines indicative 

of lower ionization conditions. The measurements of the color indices (V – I) obtained from the 

AAVSO and SMARTS database also showed a redder continuum for later periods after the 

discovery until the molecular bands appeared. This fact also supports the later lower color 

temperatures until molecular formation. However, as the envelope expanded and ejected materials 

thinned out (i.e., became more optically thin), hard UV radiation again increased in intensity. At this 

time, molecules would be destroyed through photo-dissociation reactions caused by UV radiation. In 

support of this, the later spectra showed many emission lines from ionized species, such as Fe II. 

However, the molecular absorption bands may have disappeared due to some opacity effects. 

Similar behavior in terms of CN formation was observed in DQ Her in 1934. The 
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appearance of CN absorption bands immediately following the optical brightness maximum was 

transient, persisting for approximately 1 week only (Sneden & Lambert, 1975). The possible dust 

formation about 100 days after discovery was also similar to V2676 Oph. Theoretical studies of 

chemistry in the outow of novae suggest that formation of even more complex moleculesis possible 

(Pontefract & Rawlings, 2004; Evans & Rawlings, 2008).  It has been demonstrated that a model 

atmosphere could reproduce both strong CN absorption bands in optical and the CO emission band 

in the near-infrared, as observed in some novae (Hauschildt et al., 1994).  Although simple 

molecules might be destroyed by UV radiation, more complex molecules such as polycyclic 

aromatic hydrocarbons (PAHs) (if they formed during the transient cool phase of the outer envelope), 

could survive and might act as nuclei for dust formation. Indeed, PAH emission was detected in this 

nova. We performed mid-infrared spectroscopic observation using a Cooled Mid-Infrared Camera 

and Spectrometer (COMICS) mounted on the SUBARU telescope on UT 2013 June 20 (t = 452 

days). The spectrum showed PAH emission at 11.4 m (and a hint of the emission line at 7.7 m) on 

the smooth continuum that could be explained by amorphous carbon grains. 

 

 
Figure 4: The mid-infrared spectrum of V2676 Oph. 
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Abstract 

 Spectroscopic and photometric monitoring observations of nova Apl 2012 (V1724 Apl) were conducted at Koyama 

Astronomical Observatory, Fujii-Kurosaki Observatory and Bisei Astronomical Observatory. The nova was initially 

considered as an outbursting pre-main-sequence young stellar object. Our monitoring observations have revealed the 

nova to be a Fe II type classical nova. The temporal evolution of spectra and light curves of the nova were similar to 

those of a slow nova (e.g., V1280 Sco and V5558 Sgr). We observed no evidence of molecule formation in V1724 

Aql incontrast with V2676 Oph in which dust formation occurred after the molecular formation in the nova outflow. 

 

1. Introduction 
Nova Aql 2012 (later named as V1724 Aql) was discovered on 2012 October 20.4 UT 
(Nishiyama & Kabashima 2012). The brightness of the nova during the discovery was 
reported as 12.6 mag. Just after the discovery, we conducted our spectroscopic 
monitoring observations at the Koyama Astronomical Observatory (KAO), 
Fujii-Kurosaki Observatory (FKO) and Bisei Astronomical Observatory (BAO) in Japan. 

The first optical spectrum taken on October 21.4 UT was reported by Fujii 
(2012) at FKO. The object showed a sharp H  emission ( probably with a P Cygni 
profile) on a very red continuum. This object was considered a classical nova affected by 
a severe interstellar extinction (strong absorption of the Na D line was observed). 
Munari (2012) also reported that the spectrum of this object on October 21.8 UT 
showed a weak and sharp H_ emission on a very red continuum, with strong Na I and 
Ba II absorption lines. This spectrum was basically consistent with that reported by 
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Fujii (2012). However, it was considered that the spectrum is more similar to that of an 
outbursting pre-main-sequence young stellar object than that of a nova before 
maximum brightness. On 2012 October 23.5 UT, Ayani (2012) also reported the optical 
spectrum of this object taken at BAO, with Fe II emission and O I emission with a P 
Cygni profile. This object was finally identified as a Fe II type classical nova according 
to the classification by Williams (1992). 

Here we report the spectroscopic and photometric observations of V1724 Aql 
performed in a collaboration among three observatories (KAO, FKO and BAO) in Japan. 
 
2. Spectroscopic and Photometric Observations 
The observations conducted in our collaboration were follows. Spectroscopic 
observations were performed at three sites: 

1. A 0.4-m telescope with a low-dispersion spectrograph (  = 4500 — 9000 Å 
with R ~ 500) at Fujii-Kurosaki Observatory, 

2. A 1.01-m telescope with a low- and moderate-dispersion spectrograph (  = 
3600 — 9000 Å with R ~ 1500 for a low-resolution mode) at Bisei 
Astronomical Observatory, and 

3. A 1.3-m Araki telescope with a low-dispersion spectrograph LOSA/F2 (  = 
3800 — 8000 Å with R ~ 600; Shinnaka et al. 2013) at Koyama 
Astronomical Observatory. 

 
In addition to the spectroscopic observations, photometric observations were 

performed at KAO by the imaging camera ADLER (Araki DuaL-band imagER; 
Nakagawa et al. 2013) with intermediate and broad-band filters (y-, i -, and z
-band filters). 

Figure 1 shows the spectral evolution of V1724 Aql. Figure 2 shows the light 
curves (with the multi-band light curves taken from AAVSO database). We also show 
the close-up views for H  and O I emission lines to make clear the evolution of their line
shapes. Clearly, the line widths increased for later epochs in the case of H  while the 
temporal change in the P Cygni pfofile of O I emission indicated faster expansion 
velocities at later dates. 
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Figure 1: Low-dispersion spectra of V1724 Aql obtained at three sites from 2012 Oct 21 to Nov 25 UT. 

All spectra are shifted by different offsets for readability. Emission lines were on the highly red 

continuum. The line width of H  emission became broader and stronger compared with the nearby 

continuum, and the Ca II triplet emission lines bacame stronger later. Note that the bluish continuum 

might overlap with the spectra of the nova in the shorter wavelength region (  < 4500 Å ), probably due 

to a forground (or background) star. 

 
Figure 2: Optical light curves of V1724 Aql obtained at KAO with the multi-band light curves of the nova 
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taken from AAVSO database. The vertical tick-marks at the top of panel indicate the dates of our 

spectroscopic observations. 

 

Figure 3: Temporal change of H  emission line before and after the brightness maximum at t=17d after 

the outburst (upper and lower panels, respectively). The line widths became broader at later dates. The 

black arrow in the lower panel shows the change in blue-shift component that could have been caused by 

the change in the velocity structure of the ejected materials. 

 
Figure 4: Temporal change of the P Cygni profile for O I (7774 Å at rest) emission line before the 

brightness maximum. The measured ejection velocites based on the P Cygni profiles were 630 km/s (at 

t=2d), 640 and 750 km/s (at t=5d), and 1150 km/s (at t=9d). 
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3. Discussion and Conclusion 

From the viewpoint of the spectral evolution, the spectra of V1724 Aql slowly changed during the 

period of our observations. Emission lines (H , H , Fe II, Na I, O I and Ca II) were on the reddened 

continuum. We estimated E(B  V ) based on the measurements of Balmer decrement by the method 

described in Helton et al. (2010), E(B  V ) 3.1, which indicated severe interstellar extinction for 

the nova. This value is slightly higher than that reported by Rudy et al. (2012) but both values 

indicate severe interstellar reddening. Note that the spectra of the nova showed enhancement in a 

shorter wave-length region (  < 4500Å ) that appeared similar to a bluish continuum component but 

was noisier. The nova may be overlapped with another foreground (or background) stellar object that 

had a high temperatures. Although one may consider that we should estimate E(B V ) based on the 

(B V ) of the nova around the optical brightness maximum, we had to be careful of the 

contamination with the B-band brightness of the nova. 

The line width of H  emission had clearly increased and became stronger compared with 

the nearby continuum, and O I and Ca II triplet emission lines grew at later dates. The ejection 

velocity was 400 km/s based on the P Cygni profile of H  at t=1d after the outburst (Figure 3). It 

then increased; 630 km/s (t=2d), 640 and 750 km/s (t=5d), and 1150 km/s (t=9d) based on the P 

Cygni profiles of O I as shown in Figure 4. Finally, the ejection velocity reached 2000 km/s based 

on the FWZI of H  (Figure 3) after the brightness maximum at t=17d. The ejection velocities were 

slower during the earlier phase, and faster during later phase. Such temporal changes in ejection 

velocity in V1724 Aql was similar to those of slow novae, e.g., V1280 Sco (Naito et al. 2012) and 

V5558 Sgr (Tanaka et al. 2011). V1724 Aql was similar to a slow nova from the viewpoint of 

spectral evolution. 

Based on the light curves shown in Figure 2, nova V1724 Aql showed very slow evolution 

in brightness after the outburst until its brightness maximum in the V -band (t=17d, V =13.6±0.2 

mag). The visual brightness was almost unchanged (but oscillating with small amplitude) until the 

brightness maximum since the outburst (14.4±0.4 mag in V -band). The evolution in brightness was 

slow for V1724 Aql in earlier phase. However, after the brightness maximum (t=17d), its brightness 

in V -band become fainter with a decline rate of +0.14 mag/day (t2 was 14.3 days). Although this 

decline rate was indicative of a fast nova rather than a slow nova (Payne-Gaposchkin 1957), the light 

curves after the brightness maximum might be affected by dust formation as suggested by the 

molecular formation observed by Rudy et al. (2012). 

Rudy et al. (2012) reported the detection of CO molecular emission in the near-infrared 

spectra taken on 2012 Oct 27 and 28 UT (before the brightness maximum), indicating that molecule 

formation was ongoing, with dust formation likely to follow. Nova V1724 Aql was probably a slow 

nova that showed CO emission during the pre-maximum halt (at least, before the maximum). 

However, there were no hints for C2 and CN absorption bands in optical spectra of the nova (c.f. 
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V2676 Oph, Nagashima et al. 2014). Those molecular absorption bands were expected to appear 

during several days (as in the cases of V2676 Oph and DQ Her). Our spectroscopic observations 

were performed frequently enough to detect them if a considerable amount of molecules formed in 

the outflow of the nova. We propose the hypothesis that the ejecta of V1724 Aql was oxygen-rich 

and the atomic carbon might not be over-abundant with respect to the atomic oxygen (C < O) in the 

ejecta. As demonstrated by the model calculations (Pontefract & Rawlings 2004), formation of C2 

(and also CN) is more difficult than CO in an oxygen-rich atmosphere. V1724 Aql might have 

oxygen-rich ejecta. The spectroscopic observations of V1724 Aql in the nebular phase (if reported in 

the future) will be helpful to test this hypothesis. 
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Abstract 

The spectral evolution of the nova V5587 Sgr has been monitored at Koyama Astronomical Observatory and 

Higashi-Hiroshima Observatory, Japan, from the early to nebular phase. The nova rebrightened several times. The 

spectra during the early phase showed emission lines of H , H , O I, He I, He II, N II, Fe II. Nova V5587 Sgr is 

classified into the Fe II type. The helium abundance of the nova is estimated as N(He)/N(H) = 0.134  0.09. The 

light curve, the spectral evolution, and the helium abundance in V5587 Sgr are similar to those of the nova PW Vul. 

 

1. Introduction 
Photometric observations of novae are usually performed by many observers worldwide. 
The light curves of the novae have been revealed in detail, and they can be classified 
into several classes (Strope et al. 2010). In contrast, spectroscopic observations of novae 
are not performed as frequently as photometric observations because (i) the number of 
available spectrographs (and observers) are limited; (ii) some fraction of novae are too 
faint to observe by spectrographs in their later phase (or even at the maximum for some 
novae). As novae show a variety of spectral evolutions, spectroscopic monitoring can 
provide new insights into the physics and chemistry of novae. For example, recently 
Nagashima et al. (2014) detected molecular absorption bands of C2 and CN in nova 
V2676 Oph (this is the first detection of C2 in novae and the second for CN). This 
detection was performed as a part of long-term spectroscopic observations of this nova. 

The light curves of novae in some classes (Strope et al. 2010) can be 
successfully reproduced by models (Hachisu & Kato (2014) and references therein). 
However, the light curves in the Jitter and Oscillation  classes (Strope et al. 2010) 
could not be reproduced well by the models. In this paper, we focus on the Jitter class 
and introduce our recent spectroscopic observations of V5587 Sgr classified in this class. 
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We discuss the nature of this nova as it is likely that there are differrent types of 
oscillations (i.e., different physical conditions) of novae in the Jitter  class. Different 
types of novae might be mixed together in this class. Even though there are highquality 
photometric and spectroscopic observations for some Jitter class novae, the mechanism 
for their rebrightening is still unclear (Tanaka et al. 2011). 
 

 
Figure 1: V band magnitudes of V5587 Sgr and PWVul. The light curve of V5587 Sgr is 
from Higashi-Hiroshima Observatory, VSNET, and AAVSO observations.The light curve 
of PW Vul is referred to the online data of Strope et al.(2010). The vertical tick marks at 
the top of panel show the dates of spectroscopic observations. The longer tick marks 
indicatethat the spectra on those dates are also shown in Figure 3. 
 
 By frequent spectroscopic observations, we can observe phenomena useful to 
reveal the physics of the nova. In order to investigate the mechanism for 
the rebrightening in the Jitter class novae, we have conducted spectroscopic 
observations of V5587 Sgr in 2011  2012. The nova V5587 Sgr (= Nova Sgr 2011 No.1) 
was discovered on UT 2011 January 25.86 by Nishimura (Nakano et al. 2011). The first 
low-resolution spectrum was obtained on UT 2011 January 28 at Koyama Astronomical 
Observatory. The spectrum shows prominent emission lines of H , H  and O . These 
features suggest that this object is a classical nova (Arai 2011; Imamura 2011). 
 
2. Observations 
Our photometric and spectroscopic observations were performed at two sites. One site is 
Koyama Astronomical Observatory (Kyoto Sangyo University, Kyoto, Japan). We used 
the 1.3m Araki telescope with the LOSA/F2 spectrograph (Arai et al., in prep.) for 

－ 61 －



low-resolution spectroscopy. The wavelength coverage is 400  800 nm and the spectral 
resolving power is R = /  ~ 580 at 600 nm. The other site is Higashi-Hiroshima 
Observatory (Hiroshima University, Hiroshima, Japan). We used the 1.5m Kanata 
telescope with TRISPEC (Triple Range Imager and SPECtrograph with polarimeter, 
shutdown in 2012) for photometry and with HOWPol (Hiroshima Oneshot Wide-field 
Polarimeter) for spectroscopy. Its wavelength coverrage is 400  1000 nm, and spectral 
resolving power is R ~ 400 at 600 nm. 

 

Figure 2: The normalized spectra of V5587 Sgr observed from +8d (= UT 2011 February 
2) to +596d (= UT 2012 September 12) after the discovery. These spectra were obtained 
at Koyama Astronomical Observatory except for the data on +35d and +45d (= UT 2001 
March 3 and 12) taken at Higashi-Hiroshima Observatory. 
 
3. Results 
Figure 1 shows the light curves of V5587 Sgr. Since V5587 Sgr showed an erratic 
variation in the light curve, we consider that the nova is classified in the Jitter class. 
Particularly, V5587 Sgr seems to be a member of the sub-class prototyped by PW Vul as 
shown in Strope et al. (2010). Based on the light curves, we determined the date of the 
visual maximum as 9 days after discovery and also determined t2 = 12 days and t3 = 108 
days. From (B - V) at maximum magnitude and at t2, we estimate the color 
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excess by intersterllar extinction; E(B - V) = 0.85  1.26. 
The light curve of V5587 Sgr is quite similar to that of the Jitter class nova 

PW Vul as shown in Figure 1 (Schwarz et al. 1997, and references therein). PW Vul was 
discovered on 1984 July 27 (= JD 2445917) by Wakuda (Kosai 1984). This nova reached 
its maximum light of 6.3 magnitude in the V band on 1984 August 4th. We compare 
V5587 Sgr with PW Vul from various viewpoints in the next section. 

Figure 2 shows the growth of H , H , He I, He II, N II, [N II], O I, [O I], [O II], and 
Fe II emission lines of V5587 Sgr. Novae that exhibit rebrightening in the early phase 
often show the regrowth of a P-Cygni profile (Tanaka et al. 2011, Csak et al. 2005) as in 
V4745 Sgr. However, we couldn t find such behavior in V5587 Sgr based on our 
low-resolution spectra of V5587 Sgr (Figure 3). 
 

 
Figure 3: The spectra of V5587 Sgr in its early phase. The nova never showed any 
regrowth of a P-Cygni profile in our low-resolution spectra. 
 

It is considered that the nova entered the nebular phase between +167d and 
+185d because the [OIII] forbidden emission lines dominated the H  emission at that 
time (Figure 2). We estimate the helium abundance of the ejecta based on our nebulosity 
spectra on June 28 (+154d), July 11 (+167d), August 26 (+213d) and September 11 
(+229d) because emission lines of both He I and He II were recognized in the spectra on 
those dates. We assume the same electron density as that in the nebularr phase (ne = 
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106  108 cm3) and derived the helium abundance according to Iijima & Esenoglu 
(2003) and Iijima (2006) as follows; N(He)/N(H) = 0.134 ± 0.09 (for ne = 106 cm-3 ) and 
N(He)/N(H) = 0.139 ± 0.09 (for ne = 108 cm-3 ). 

 

4. Discussion & Conclusion 
The decline rates, amplitudes, and intervals of rebrightening observed in V5587 Sgr are 
similar to those of PW Vul. This fact suggests that the WD mass and physical 
parameters related to the explosion of V5587 Sgr would be similar to those of PW 
Vul. Comparison between the spectra of V5587 Sgr and PW Vul also leads us to the 
same conclusion, namely, they are similar to each other, e.g., the latephase spectra of 
V5587 Sgr (shown in Figure 4 that is compared with Figure 2 in Rosino and Iijima 1987). 
Figure 5 shows the relationship between helium abundance and t3 in 20 various novae. 
Helium abundance of V5587 Sgr seems to be similar to that of PW Vul. This figure 
indicates that helium abundance is not correlated with t3. 
 

 
Figure 4: The spectra of V5587 Sgr in late phase (+129 days and +147 days after its 
maximum). 
 

In summary, we have performed photometric and low-resolution spectroscopic 
observations of V5587 Sgr from the early to nebular phase. The photometry showed 
erratic variations of the light curve. The spectra during the early phase showed 
emission lines of H , H , and Fe II (i.e., Fe II type) and no prominent regrowth of a 
P-Cygni profile was observed during the rebrightening phase in V5587 Sgr. The nova 
entered the nebular phase between 167d and 185d. We estimated that the helium 
abundance of V5587 Sgr was N(He)/N(H) = 0.134 ± 0.09. The nova was very similar to 
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PW Vul considering decline rates, spectral features, and helium abundance. We 
obtained a new sample of the Jitter class novae. 
 

 
Figure 5: The helium abundances of 20 novae. References: (1) Iijima & Esenoglu (2003); 
(2) Iijima (2006); (3) Iijima & Naito (2011); (4) Iijima (2012a); (5) Iijima (2012b); (6) 
Ferland (1978); (7) Schwarz (2002); (8) Saizar (1996); (9) Iijima (2002); (10) Schwarz et 
al. (1997); (11) Andreä et al. (1994). 
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