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Seven low redshift QSOs have been observed spectroscopically at infrared and optical
wavelengths at McDonald Observatory. The two instruments used were the infrared
grating spectrometer (IRGS; see Lester, Harvey, and Carr 1988 for a description) on the
2.7m reflector, and the es-2 cassegrain spectrometer on the 2.1m. Table 1 shows the
objects and spectra taken.

The optical spectra include Hot, He 1 15876, and HP, observed at ~14 A resolution
(FWHM). The targets for the infrared spectra were Pact, He 1110830, and Pay. Pac has
been observed in most of the objects with a resolution A/AA ~200 (~0.0107 um). Each
spectrum consists of two integrations, with the grating shifted by half a channel so as to
fully Nyquist sample the spectrum. Due to the design of the IRGS, this instrument is not
optimum for observations of He 1 A10830 and Pay in the J-band; only the brightest objects
are observable with sufficient signal to noise ratio and spectral resolution; they were not
Nyquist sampled, but observed at a higher resolution. See figures 1, 2, and 3 for the
spectra of 1226+023.

The goal of this work is to compare the broad-line profile ratios with photoionization
models to help determine the gas conditions as a function of velocity projected on our line
of sight. From this we hope to put constraints on kinematic models. This approach has
been used by several researchers in the past to study quasar and Seyfert 1 broad lines (e.g.
Shuder 1982, 1984, Crenshaw 1986). However, the number of lines useful for this type
of study is limited to two or three if taken from the optical region for low redshift quasars,
and this is why we have turned to these near infrared lines. Theoretically, we need at least
as many line ratios as there are parameters in our photoionization models just to determine
the conditions of a single cloud.

A grid of photoionization models has been run with G. Ferland's code CLOUDY using
the University of Texas Center for High Performance Computing CRAY XMP/24.
Because the continuum was chosen to match that of 1226+023 (see Perry, Ward, and Jones
1987), which has an unusual spectrum, more grids need to be made using continua
appropriate to more typical QSOs. The results, however, suggest that the ratios PaovHo
and He 1 A5876/L10830 are both useful in determining gas density, cloud thickness,
ionization parameter, and reddening.
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Table 1. objects observed during this project

name z spectra: optical Paa He 1110830
0026+129  0.142 X - --
0804+761 0.100 X X -
1211+14 0.085 X X -
1226+023 0.158 X X X
1334942438 0.108 X X X
1612426 0.131 X X -
1803+676  0.136 X X --
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Figure 1. 1226+023 optlcal /{)ectrum. Wavelength in Angstroms, vertical axis F), in
10-15 ergs s-1 resolution ~14 A.
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Figure 2. 1226+023 He 1110830 and Pay Figure 3. 1226+023 Pac.. Wavelength
Wavclength in xmcrons, vertical axis F), in and vertical axis as figure 2;

10-14 w m-2 pm- 1. resolution (1 pixel) ~500. resolution (FWHM) ~200.
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