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Abstract

This proceeding summarizes one of our recent discoveries, the Suzaku detection of a rapid flare-like
X-ray flux amplification early in the development of the classical nova V2672 Ophiuchi, appearing in Takei
et al. 2014, PASJ, in press. The Suzaku two ∼25 ks exposures were made 12 and 22 days after the outburst
of the target and the prominent flux increase by a factor of nearly five was found in the latter half of the
observation on day 12. Time-sliced XIS spectra show a growing soft component and a relatively stable hard
tail. The spectral evolution is consistent with a model that has a time development of intrinsic absorption.
The decline rate of the column density was 10–40 % in the time scale of 0.2 d. This serendipitous findings
would provide us an important clue to understand density non-uniformity of the classical nova ejecta.
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1. Introduction

X-ray transients are remarkable targets that the recent
combination of unique and fruitful astrophysical satel-
lites enables us to study in details. Swift and MAXI
reduce observational difficulties significantly by their ca-
pabilities of taking X-ray snapshots, while the currently-
available three pointing telescopes, Chandra, XMM-
Newton, and Suzaku, provide greater opportunities of
deep imaging and spectroscopy in several ways. Here,
intensive X-ray follow-ups of classical novae based on the
telescope cooperation also are able to yield a lot of key
information to access the nature of its explosions (see
e.g., Takei, D. 2011, Ph.D thesis).

A classical nova (see Fig. 1) is a stellar explosion trig-
gered by thermonuclear runaway on the white dwarf sur-
face (see e.g., Warner 2003; Bode & Evans 2008; Star-
rfield et al. 2008). Photospheric emission powered by
nuclear burning after its explosion produces bright su-
persoft X-rays of that the timescale is of order weeks,
months, or years depending on each system. Suzaku
also performed intensive observations of classical no-
vae (Suzaku J0105−72; Takei et al. 2008, PASJ; V458
Vulpeculae; Tsujimoto et al. 2009, PASJ; V2491 Cygni;
Takei et al. 2009, ApJL; Takei et al. 2010, AN; Takei
et al. 2011, PASJ; U Scorpii; Takei et al. 2013, ApJL),
and recently we further added V2672 Ophiuchi (Takei et
al. 2014, PASJ, in press) that is introduced below.
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Fig. 1. Simple schematics of quiescent and explosion phases of a
classical nova (see Takei, D. 2011, Ph.D thesis for further details).
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Fig. 2. Suzaku/XIS 0.2–12.0 keV light curves of the classical nova
V2672 Ophiuchi on day 12 (see Takei et al. 2014, PASJ, in press
for further details).

2. Results

Fig. 2 indicates 0.2–12.0 keV XIS light curves of V2672
Ophiuchi on day 12. The rapid flux increase was clearly
found in the latter half of the Suzaku observation. We
divided data into three different phases that are shown
color-coded in Fig. 2, and extracted a spectrum in each
time slices (Fig. 3). The resulting Suzaku/XIS spectra
were characterized by a soft excess and a hard tail, and
the flare-like flux amplification is almost accounted for
by the time development of the softer part, particularly
below about 1 keV.

We fitted each spectrum by a blackbody plus thin-
thermal plasma emission model convolved with absorp-
tion, and the best-fit results suggest that the X-ray in-
crease is consistent with a model in which the intrinsic
absorption of the nova declined with time. The decline
rate of a Hydrogen-equivalent column density was mea-
sured as 10–40 % in the time scale of 0.2 d, by comparing
the values of the former and latter phases (see also Ta-
ble 2 in Takei et al. 2014, PASJ, in press).

3. Discussion

In comparison with a long-term trend of absorption, the
estimated decline rate of the column density on day 12
was much too fast to be explained by a simple framework
of thinning uniform ejecta. This suggests that the rapid
absorption decline was subject to a local structure of the
surrounding material. One possible mechanism capable
of producing such absorption changes would be partially-
broken ejecta like those of e.g., Fig. 2 in Shaviv et al.
2010, MemSAI and Fig. 5 in Williams 2013, AJ; here,
the former half of the observation might be interpreted
as the presence of a dense blob, while the latter half is
explained as it moved out of the line of sight.
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Fig. 3. Background-subtracted XIS spectra of the classical nova
V2672 Ophiuchi on day 12 (see Takei et al. 2014, PASJ, in press
for further details).
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