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SPECTROSCOPY OF THE FAINT OLD NOVAEV Per AND V500 AqlHAEFNER, R.; FIEDLER, A.Universit�ats-Sternwarte M�un
hen, S
heinerstr. 1, D-81679 M�un
hen, Germany

Results of time-resolved spe
tros
opy of the faint old novae V Per and V500 Aql arereported for the �rst time. The observations were performed using the Low ResolutionSpe
trograph (LRS) at the 9.2-m Hobby-Eberly Teles
ope (HET) and the FORS1 instru-ment at the ESO Very Large Teles
ope (VLT) Unit No. 1. Table 1 lists the observing logfor ea
h obje
t. All spe
tra were redu
ed with IRAFy standard tools. Radial velo
itieswere measured applying the double-Gaussian 
onvolution method (see e.g. Shafter et al.,1986). The 
orresponding 
ode was written using the yori
k language.
Table 1: Journal of observations. UT times refer to the start of the �rst and last exposure, respe
tivelyObje
t Date First exp. Last exp. Indiv. exp. No. Res. Tel.(UT) (UT) time (s) exp. (�A/pix)V Per 2001 O
t. 14 04:21:34 05:48:42 500 8 2 HET2001 O
t. 14 09:13:47 10:01:15 500 5 2 HET2001 Nov. 25 06:30:38 07:38:39 500 8 2 HETV500 Aql 1999 June 11 06:47:12 10:24:54 420/720 20 1.2 VLT

V Per (Nova Persei 1887) is a faint (V � 18) e
lipsing (�V � 1:3) 
lassi
al nova. Theorbital period of the system is 2.571 hr, thus pla
ing it near the middle of the periodgap of 
ata
lysmi
 variables (Shafter & Abbott, 1989). In their re
ent e
lipse analysisShafter & Misselt (2006) investigated the stru
ture of the a

retion disk and estimatedthe masses of the 
omponents to be most likely M1 = 0:85 M� and M2 = 0:17 M�. Theonly spe
trum of the postnova known so far is that published by Shafter & Abbott (1989).The exposure time was around 1 hr thus 
overing nearly half an orbital 
y
le. Besides theBalmer emissions (H�, H�, H
) the spe
trum shows the high ex
itation lines He II �4686and �5411 whi
h are 
hara
teristi
 for old novae. Moreover, the fa
t that He II �4686 isstronger than H� led the authors to suggest that V Per might be a magneti
 system. Butthe obje
t was not dete
ted as an X-ray sour
e in the ROSAT All Sky Survey (Verbuntet al., 1997) and shows no 
ir
ular polarization (Sto
kman et al., 1992) whi
h would havestrengthened this interpretation.yIRAF is distributed by the National Opti
al Astronomy Observatories, whi
h are operated by the Asso
iation ofUniversities for Resear
h in Astronomy, In
., under 
ooperative agreement with the National S
ien
e Foundation.
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Wavelength [Å]Figure 1. Grey-s
ale representation of the He II �4686 and H� lines (left) and the H� line (right) ofV Per. The spe
tra are folded on the orbital period and averaged into 11 phase bins. A velo
ity s
ale isgiven on top: the 
entral large ti
k represents zero velo
ity for ea
h line and the smaller ti
ks to the leftand right follow in steps of �1000 km/s. The double-peaked stru
ture of H� and H� around phase 0.5is 
learly re
ognisable whereas the He II line remains single-peaked
V500 Aql (Nova Aquilae 1943) is a faint (� 18 mag) old nova whi
h shows e
lipses(� 0:4 mag) repeating with a period of 3.485 hr (Haefner, 1999). No spe
tros
opi
information on the postnova is known in the literature.The phases for our 21 time-resolved spe
tra of V Per (wavelength range ��4500{7000 �A) were 
omputed using the new ephemeris given by Shafter & Misselt (2006).The spe
tra 
over the phase interval ' = 0:31{0.97 with respe
t to the e
lipse time.Between ' = 0:39 and ' = 0:60 the H� and H� emissions exhibit a moderate double-peaked stru
ture whereas the strong He II �4686 line remains single-peaked at all times,a phenomenon shared with the SW Sex stars. Sin
e the spe
tra are unevenly distributedover the phase, they were averaged into 11 almost evenly spa
ed phase bins for betterpresentation of the e�e
t (Fig. 1). Be
ause the high-velo
ity wings of all lines seemed tobe undisturbed an attempt was made to determine radial velo
ities. The resulting radialvelo
ity 
urve for H� (K1 = 308 � 21 km/s, 
 = 56 � 18 km/s) is 
onvin
ing (Fig. 2).However, the pronoun
ed phase lag of 75Æ � 4Æ relative to the photometri
 ephemerisshows that H� does not follow the motion of the white dwarf. The same holds true forthe H� and He II �4686 lines. But, whereas a (full) Gaussian separation of 1400 km/swas essential to obtain the H� radial velo
ity 
urve showing the least s
atter, separationsof 1800 km/s and 1960 km/s were required for an optimal solution in the 
ase of H� andHe II, respe
tively. The 
orresponding radial velo
ity 
urves though being of subopti-mal quality show lower semi-amplitudes (K1 � 235 km/s) and phase lags on the orderof some 60Æ. Therefore, there must be severe departures from symmetri
 line emissiona
ross the whole a

retion disk or the system really harbours a magneti
 white dwarf.Though the in
omplete phase 
overage might have some in
uen
e on the resulting radialvelo
ity 
urves, their amplitudes 
onstitute in any 
ase no reliable quantity to derive e.g.
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Figure 2. Radial velo
ity 
urve of the H� line in V Per along with the best-�tting sinusoid. Thevelo
ities were measured using a (full) Gaussian separation of 1400 km/s. Note the large phase lag of75Æ. A separation of e.g. 1960 km/s (He II) would redu
e the phase lag only marginally by 3Æ but wouldin
rease the s
atter of the radial velo
ity 
urve
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Figure 3. Orbital emission line variations of V500 Aql. The spe
tra are normalised to 
ontinuum leveland separated verti
ally by 
onstant o�sets. Phase zero is arbitrarily assigned to the �rst spe
trum ofthe series. The spe
trum for phase 0.97 (a
tually an average of three) shows larger s
atter sin
e thedata su�er from large air mass and a possible partial 
overage of the shallow e
lipse



4 IBVS 5751

0.0 0.2 0.4 0.6 0.8 1.0
−200

−150

−100

−50

 0

 50

Phase

V
el

oc
ity

 [k
m

/s
]

Figure 4. Radial velo
ity 
urve of the H� line in V500 Aql along with the best-�tting sinusoid(K1 = 65� 13 km/s, 
 = �72� 10 km/s). The velo
ities were measured using a (full) Gaussianseparation of 1890 km/s and folded on the orbital period (3.485 hr). Note that phase zero is arbitrary
the mass of the primary. In view of this it rather be
omes redundant to mention that themeasured large values of K1 would result in an unrealisti
ally small mass for the whitedwarf (M1 �M2).Our 20 time-resolved spe
tra of V500 Aql (wavelength range ��4000{5000 �A) 
over oneorbital revolution and show the typi
al emission line features of old novae. The Balmerlines, as 
ompared with V Per, are quite weak with He II �4686 being less prominentthan H�. The C III/N III �4640{4650 
omplex, however, exhibits the same intensity asthe He II line. Sin
e the individual spe
tra are rather noisy (in parti
ular the �rst threeand last four of the series with individual exposure times of 420 s) the data were averagedresulting in nine spe
tra whi
h are nearly equally spa
ed in phase. Complex 
hangesespe
ially in the Balmer line pro�les 
an be re
ognized (Fig. 3). Nevertheless, at leastthe H� line seemed to be suitable for radial velo
ity measurements. The resulting radialvelo
ity 
urve (Fig. 4) exhibits a moderate amplitude, but disallows any reliability 
he
ksin
e the photometri
 ephemeris is not known with the required pre
ision to establish apossible phase lag.
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