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CHEMICAL COMPOSITION OF THE PECULIAR PLANETARY NEBULA YM29 
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YM29 is a nearby, filamentary, low surface brightness nebula whose 
spectrum exhibits lines of both high and low excitation. Johnson and 
Rubin (1971, Ap. J. 163, 151) observed YM29 as a weak radio source; 
despite uncertainties as to the thermal nature of the radio spectrum and 
their lack of a good optical spectrum, they classified YM29 as a peculiar 
planetary nebula. Based on photographic spectra, Liebowitz (1975, Ap. 
J. 196, 191) has reported that in YM29 the (N I!) lines at XX 6548, 6584 
are several times the strength of Ha. 

We have obtained spectrophotometry at several positions in YM29 in 
the region between XX 3600-7000, using the KPN0 # 1-36 with the IRS and 
the Perkins 72" at Lowell Observatory with the Ohio State IDS. We report 
here our analysis of one position in the bright northeastern portion of 
YM29. The following line intensities were found, after correction for 
interstellar extinction with c(Hg) = 0.31: 
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X 3727 = 561 
X 3869 = 55.2 
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5876 = 11.9: 
6548 = 224 
6563 = 285 
6584 = 725 
6717 = 79.0 
6731 = 60.0 

The (N II) temperature is 10,000 ± 600 K; the (s II) density is 
170 ± 50 cmT3. These values lead to following the ionic concentrations 
(12 + log X L/H +): 

0*=8.34 0++=7.97 N+=8.08 S+=6.47 Ne ++ 7.75 He =10.94 He++=9.85: 

Correcting for unseen stages of ionization as usual according to the 
oxygen ionization, we derive these total abundances (12 + log X/H): 

0 = 8.53 N 8.34 S = 6.66 Ne = 8.31 He = 11.12: 

Despite uncertainty in the He I and He II line intensities, the 
total helium abundance is likely to be high due to the presence of 
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neutral helium, particularly in this low excitation position. These 
enhanced helium and nitrogen abundances relative to solar or Orion values, 
along with the observed morphology, imply that YM29 belongs to Peimbert's 
Type I class of planetary nebulae, which presumably originate from more 
massive progenitors. Our neon abundance determination seems to suffer 
from the inflation commonly found for low excitation regions in nebulae. 
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Gas phase carbon abundances have been determined for a number of 
bright planetary nebulae from new photoelectric measurements of optical 
recombination lines (c II X 4267, C III X 4650 and C IV X 4659). Because 
of blending problems for the latter two features, the abundance for any 
object may have substantial errors, but the average abundance should be 
reliable. For the twelve best observed planetaries, this average is 
C/H = (8.4 ± 2.9 s.d.) x 10"4 by number. If it is assumed that the 
planetary progenitors had essentially solar abundances, then, based on 
Cameron's most recent results (C/H = 4.2 x 10~\ 0/H = 6.9 x lO"1*), it 
appears that the planetary ejecta have been enriched in carbon, 
presumably because of dredging of newly synthesized triple a carbon by 
helium shell flashes during the late evolution of the progenitor. The 
helium abundance is also slightly high, as would be expected in this 
interpretation. Since the mean planetary carbon abundance exceeds the 
solar oxygen abundance, it is possible that the progenitor became a 
carbon star prior to the ejection of the planetary; that may even have 
caused the ejection. Because the planetaries in this study were drawn 
from Peimbert's samples with relatively low mass progenitors (1 - 2.5 M ; 
these are not significantly helium- and nitrogen-rich objects), such a 
process might be a general feature of late double shell source evolution. 

From simple estimates it appears that the contribution to Galactic 
carbon enrichment from planetaries is comparable to that from supernovae. 
Because the former represent long-lived stars, and the latter short
lived, we might expect that carbon and oxygen abundances in the Galaxy 
would not vary in lockstep in the way that, for example, neon and oxygen 
abundances appear to. 

Further observations are underway both to expand the sample of 
planetaries, and, through higher spectral resolution, to improve the 
abundances in individual objects. 
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