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ABSTRACT. A detailed analysis of the visual extinction and physical con-
ditions of the extreme bipolar nebula M2-9 has been made from optical spectra 
acquired with the Intermediate Dispersion Spectrograph of the 2.5m Isaac Newton 
Telescope (Observatorio del Roque de los Muchachos, La Palma) in combination 
with a 235mm camera and the IPCS detector covering the spectral range 3500-7500 
Â with spectral resolution of 4 Â. 

Visual extinction values through the core and the lobes have been determined 
from HI Balmer serie lines including self-absorption from the 22s metastable level. 
An Ha optical depth of 17 in the core and visual extinction values of 4.5 and 2.4 
mag in the core and the lobes, respectively (lower than values previously estimated 
assuming case Β recombination) are estimated. 

Visual extinctions have also been calculated using the method developed by 
Allen (1979) which includes transauroral/nebular ratios of [Sil] and [Oil]. Values 
of A^ derived through the core are slightly lower than values obtained from HI 
Balmer lines, as expected if forbidden emission lines originate in an outer region. 
Av values calculated through the lobes from both methods are in agreement within 
the errors. 

A study of the physical conditions within the nebula using dereddened fluxes of 
forbidden lines of 0 + , 0+_f", N + and S + reveals a high stratification with a two-
tiered structure in which the auroral lines come from a high-density region (ne ~ 
105 —> 107 c m - 3 ) where nebular lines are suppresed while the nebular lines come 
from a low-density zone (ne ~ 103 —• 104 c m - 3 ) . 

Both characteristics reported for M2-9: density stratification within the nebu-
losity and self-absorbed HI Balmer emission lines are common to symbiotic stars 
and some young PN. Analyses of the spectrum of M2-9 over a large spectral range 
(from centimeter to UV wavelengths) shows that its core shares characteristics with 
symbiotic stars and young PNe. However it is not well fitted by either object and 
could have recently evolved from one to the other as has been proposed for other 
bipolar nebulae such as He2-104 and Mz3. 

References 

Allen, D.A. , 1979, M N R A S 186, IP. 

https://doi.org/10.1017/S0074180900171347 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900171347

