NOVA OPHIUCHI 1988: 0.9-1.35 ym SPECTROSCOPY
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Near IR grating spectrophotometric observations (A/AX = 400) of Nova Ophiuchi
1988 between 0.9 and 1.35 um on September 22.2, 1988 UT (J.D. = 2447426.7) are reported.
We observed the nova with the Lick Observatory 3-meter Shane telescope using the Aerospace
cooled grating spectrometer. A 7.5 arc sec aperture was used. The detector was a germanjum
photodiode, cooled to 77 K and used in conjunction with a charge integrating amplifier. These
are the first IR observations ever made of a slow nova.

Figure 1 shows the spectrum which contains Paschen emission lines B, vy, §, &,
T, n, He I 21.083 ym, and a very weak continuum, all consistent with a post-maximum,
early nebular phase. Figure 1 also shows a number of possible weak lines including [ Fe II ] and
He I as well as an unidentified feature at 1.01 ym in the far red wing of Pas. The line to
continuum ratio for He I 21.083 is about 300. The emission lines are resolved in the stronger
features (Paa, Pac, PaB, and He I Al.083) and show a mean FWHM of 900 =

150 km/sec.

The discovery of Nova Ophiuchi 1988 (March 27, 1988) occurred several months after peak
brightness. Based on the light curve and previous slow novae, we suggest that the outburst
took place no earlier than November 16, 1987, with m (max) = 8. Using case B Paschen
line ratios (Brocklehurst 1971), we derive a visual extinction of Av = 2.6 £+ 1 mag and a
distance of 1.6 kpc £ 0.8 .

The absence of certain spectral lines provides some information about the temperature

and density of the line emitting region. High densities are implied by the lack of detectable
forbidden lines, notably those of [SII] A1.0287, Al1.0320, 11.0336, and A1.0370, and

https://doi.org/10.1017/50252921100068603 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100068603

201

[SII] A9069 and A.9532. If we assume Te = 10* K, then the absence of these
features suggests that n, exceeds 10° cm™®. The He Il lines at 1.0127 pm  and

0.1630 pm, are not present in our spectrum, thus indicating that Te < 20,000 K.

The strength of the He IA1.083 um line relative to the hydrogen lines provides
additional information about the nebula's density and temperature, as well as information
about the He/H abundance. Following the general analysis of Osterbrock (1974), the ratio of
the intensities of A1.083 to Pay, which is insensitive to reddening is, was used to calculate
the He/H abundance. Based on Paschen y and He 1X1.083, we derive a H/He ratio that is
near the solar value. This result is consistent with the observed correlation between nova
speed and heavy element enrichment.

Acknowledgments

We would like to thank John Morey for his expertise in telescope operation. This project
was supported by The Aerospace Sponsored Research Program.

REFERENCES

Brocklehurst, M. 1971, M.N.R.A.S., 157, 211.
Osterbrock, D. E. 1974, Astrophysics of Gaseous Nebulae, ed. W. H. Freeman (New York:

E-14 F T T T T ]
a T
ﬁ +
—
- =
1 o o N
E-15F o.l o B E
P
1
fE-18F -
g
3]
. ]
e j
o
B 1
§E—17 3 _ i
o
5 || l 2 |
al ol A Ay ar At
1
E-18 F E
1 1 1 ! 1
0.9 1 1.1 1.2 13 1.4

Wavelength (um)

Figure 1: Spectrum of Nova Ophiuchi 1988 on September 22.2, 1988.
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