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Abstract. We have observed SBS 1150+599A spectroscopically in the UV using HST to derive
C/H ~ 7.6 and N/H ~ 7.0 for the first time. The central star temperature is now better
constrained to ~130,000K, but still is not well determined. This uncertainty dominates the
error in O/H, which has been the subject of debate, yet with these data, SBS 1150+599A has
the lowest O/H of any PN. Furthermore, the physics of this object are so extreme that minor
differences in atomic modeling impact the composition analysis strongly. We also find that the
binary central star, based on photometric and kinematic variations, exhibits CV-like properties
with an amplitude of 13% and an orbital period of 3.924 hours.
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SBS 1150+-599A has several rare properties: it is one of a handfull of PN in the Galactic
halo, it has a short-period (3.924 hr) binary central star (Napiwotzki et al. (2005)), and
its chemical abundances are among the lowest known for a PN (Tovmassian et al. (2001),
Jacoby et al. (2002), Richer et al. (2002), Péquignot & Tsamis (2005)). However, these
authors have not been able to agree on the value of [O/H] to better than 1 dex. The main
point of contention is the adopted central star temperature, Teg, a key parameter that
has defied efforts to be measured accurately. This paper presents new HST observations
in the UV that help to reduce the uncertainties, especially the abundances of N/H and
C/H, and emission-line ratios that further constrain Teg.

Due to its low metallicity, SBS 11504+599A exhibits very few measurable emission
lines. Mostly, we see lines from hydrogen and doubly ionized helium. In addition, the
high temperature central star (100,000-140,000 K) ionizes the nebula to a very high state
and depopulates levels that form bright optical emission lines. Thus, the usual line ratios
([OIII] A5007 / [OII] A3727; [SIII] A\6312 / [SII] A6720; Hell \4686 / Hel A5876) that
indicate Teg cannot be used. Although the UV nitrogen lines are weak in the HST data
(Figure 1), we can measure NV A\1240 / NIV A1486 to constrain Teg to ~130,000 K. The
HST data also allow the measurement of N/H and C/H which affect the value for O/H
through their cooling of the nebula and consequent impact on the electron temperature.

With improved parameters, we compare the composition of SBS 1150+599A to other
halo PN and the Sun. Figure 2 illustrates that SBS 11504+599A continues to exhibit
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Figure 1. HST spectrum: The data from grating 230 shows no lines, but provides upper limits
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Figure 2. A comparison of the abundances among the halo PN (Howard et al. (1997)).

extreme characteristics, especially for O/H (as first suggested by Tovmassian et al.
(2001)), for helium, and for CNO in total. We find that O/H is 30-40 times lower than
in the Sun, but the extreme nature of SBS 1150+599A challenges the physics adopted
for photoionization models, resulting in sytematic uncertainties of ~15%.
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