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Abstract We report the first detection of Lya pumped molecular hydrogen emission in planetary nebulae, based on
FUSE observations of NGC 6853 ( 905 — 1187 A ) and HUT observations of NGC 3132 ( 820 — 1840 A ). In both cases, the
H, line ratios and strengths require vibrationally hot H, at a temperature in the 2000 K range and a ~0.4 A wide Lya with a
deep self-reversal. These parameters satisfy both short and long wavelength observations, pointing to similar conditions of
the molecular gas in the two nebulae. A particular choice of the Lya specific intensity allows us to place constraints on the
H, temperature, column density and turbulent motion. The ro-vibrational cascade following Lya pumping is predicted to
have low surface brightness signatures in the visible and near infrared.
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A total Lya brightness for NGC 6853 was chosen b (kms™) 8 9 Lya pumping has little contribution longward of ~1

um. As a consequence, line pumped UV
fluorescence can be expected in regions where
measured IR line ratios around 2 pm are consistent
with a thermal distribution.

as 2/3 of the Ha brightness of 19416.0 R measured
using the DIS at APO 3.5-m telescope.

The molecular hydrogen temperature of 2040 K and
velocity offsets of ~30 km s are in agreement with
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Exciting Lya profile absorbed
by an H | column density of
1x10"* cm2 used for the NGC
6853 model. Velocity offsets
with respect to the molecular
hydrogen reference system
are 25 km s for both emission
and H | absorption. The dotted
line corresponds to an H,
absorption profile for a column

v'12‘16 2 1zeddensity of 6x1078 cm2.

recent measurements from absorption spectra of NGC
6835 (McCandliss et al. 2006).

Derived values for the H, column density, b value,
and Doppler shifts are very sensitive to the Lya shape
and total brightness. The fit could be improved by using
a more rigorous profile, based on radiative transfer
considerations.

» While molecular hydrogen pumping by Lya
shows strong features in UV spectra, it could
remain unobservable in the IR and visible. UV
observations are thus a requirement for
investigating this process in various environments
where hot H, is exposed to the presence of Lya.
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