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ABSTRACT: Burrell (1976) performed an abundance analysis of the 

southern R CrB star UW Cen and reported a meta 1 deficiency by a 

factor of 660 compared to the sun. However, his analysis was made 

employing very uncertain gf values, which resulted in lower estimates 

for Texc and Tion etc. We have reanalysed his data using new values 

and model atmospheres calculated by Schonberner (1975). Our analysis 

shows that the star has nearly solar abundance. 

1. INTRODUCTION 

hnong the group of R CrB stars which are hydrogen deficient stars 

with ex~ess of he lium and carbon, on ly very few have been studied 

in detai 1. The prototype of this group, R CrB was studied using 

high dispersion spectra by Searle (1961), Sch'6nberner (1975), and 

Cottrell & Lambert (1982). Abundance analysis of R CrB, RY Sgr 

and UW Cen was done by Burre 11 (1976) who reported a 11 the three 

stars to be metal deficient in general, but UW Cen to be deficient 

by a factor of 660. The meta 1 deficiency of this order has not 

been observed in any other R CrB stars studied so far. Moreover, 

the observed radial velocity of UW Cen (34 km 5-
1 :Herbig 1985) 

and its galactic position do not support such extreme metal deficiency 

An exami nation of the 1i ne data of Burre 11 (1976) revea led 

that the gf values used in his investigation (Corliss and Bozmann 

1962, Cor liss and Tech 1968, Tech 1972 etc) are high ly uncertain. 
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As poi nted out by Fay (1972), these gf est imates suffered large 

errors, particu lar ly for ionised lines. It is like ly that these 

systematic errors in gf values might have led to an erroneous estima­

tion of excitation temperature and consequent ly to very uncertain 

abundance estimates. We, therefore, undertook to reanalyse the 

1 i ne d at a of U W Ce n . 

2. EQUIV.nlENT WIDTHS AAD EXCITATION 

We have used equivalent width data of Burrell (1976) measured on 

spectrograms of 10 A rrrn -1 di spers ion in 5400 A to 6400 A spectra 1 

region. We have applied a systematic correction as pointed out 

by Burre 11 (1976) of -0.16 in log (WAf A) to the equi va lent width 

of Burrell to bring these e~uivalent widths to the scale of Searle 

(1961) so that we cou ld compare the derived abundance of UW Cen 

with R CrB. 

Excitation Temperature: A pre liminary curve of growth ana lysis 

of Fe I lines indicated an excitation temperature in the range 

6500 K - 6800 K. These equivalent widths when plotted on theoretical 

curve of growth of Van der He ld as computed by Powe Jl (1969), gave 

a microturbu lent ve locity (V
t ) of 3 kms- 1 ± 1 kms- 1 for Fe I lines. 

-1 -1 . 
A higher value of Vt = 7 kms ±1 kms was obtalned for Fe II 

lines. Burrell (1976) however had derived an excitation temperature. 
-1 -1 T = 5040 K and Vt = 3.0 kms for Fe I and 7.0 kms for Fe 

exc 
II 1; nes. 

Atmospheric Parameters: We have surrmarized in Tab le 1 broad band 

co lours for UW Cen at maximum li ght observed by different workers. 

After app lying the correction for reddening adopted by Glass (1978) 

and Ki lkenny and Whittete (1984) the observed colours of UW Cell 

are simi lar to those of R CrB indicating a simi lar temperature. 

thus the initial guess of Teff is adopted as 6800 K ± 300 K which 

is same as the adopted value of R CrB. 
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Tab le 1. 

UW Cen R CrB 

MW Glass KW 

Av = 0.99 Av = 0.44 

V 9.2 

8-V 0.72 0.43 0.59 0.59 

U-B 0.19 -0.03 0.10 0.10 

R-I 0.26 0.01 0.15 

MW Moreno & Walk e r (1971) 

KW Ki lkenny & Whittete (1984) 

We have used mode 1 atmospheres of Sch'Onberner (1975) 

in the effective temperature range 6000 7200 K and 

log g = 0.0 to 1.0. We modified the spectrum synthesis 

code of Sneden (1974) to meet the requirements of R erB type atmosphere 

by sca ling the abundances to tota 1 number of H + He +C, instead 

of hydrogen alone. Also the opacities due to C I, C, Mg I, Al 

I and Si I are inc luded. Oetai ls of our theoretica 1 computations 

and also the adopted gf values for the lines, campi led from various 

sources have been described elsewhere. 

The Teff for UW Cen was derived by requlrlng the [Fe/H] from 

all the lines of the sample to be independent of their excitation 

potenti a ls; the gravities were derived using ionization equi librium 

for Fe II/Fe I, Si "II/Si I and V II/V 1. We arrived at following 

atmospheric parameters for UW Cen: Teff = 6800- K, log g = 0.0 He=97%. 

Figures 1 and 2 demonstrate the fact that there is no dependence 

of derived [Fe/H] on excitation potentials and equivalent widths 
-1 of the li nes. We adopted Vt = 7.0 kms a lthough Fe I li nes suggest 

Vt = 4.0 kms- 1 whereas Fe II lines give Vt = 9.0 kms- 1. 
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Derived [Fe/Tot] abundances 

as a function of excitation 

potentials of the lines. 
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EQUIYRLENT WIDTH IN HR 

Derived [Fe/Tot] abundances 

as a function of equi va lent 

widths of the li nes. 
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Simi lar ana lysis was carried out for comparison 

was ana lysed in the investigation of Burre 11 

of Searle (1961). The abundance analysis for 

star IS CMa which 

(1976) and also 

IS CMa was done 

us i ng the li nes th at were COrTmon in the two invest i gat ions and 

a mode 1 atmosphere of Teff '" 6250 K, log g=1.0 of Kurucz (1979) 

with Vt of 7.0 kms- l . IS CMa has been recently analysed by Castely 

and Desikachary (1984). 

3. RESULTS 

The derived atmospheric parameters and the abundances of different 

elements for UW Cen and IS CMa are presented in the Tab le 2. 

The tab le a lso contains the abundances for R erB derived by 

Schonberner (1975). For IS CMa there is a good agreement between 

abundances derived by Castely and Desikachary and by us. For 

UW Cen we arrive at a lmost so lar abundances for most of the elements 

Tab le 2. 

UW Cen R CrB IS CMa 

Element No. Present Schon- No. Present Cast ley & 
1; nes work berner lines work Des i k ach ary 

He I 5 11. 51 11. 51 

Si 2 7 .1lt. 58 2 7. 30±.. 2 

Si II 2 7.60 2 7.75±..15 7. 70±.. 16 

Ca I 5 5. 44±.. 4 5 6. ° It.. 25 6.24±..11 

V 2 4.1 

Cr II 4 5.42 4 5. 69"t,.. 17 6.00±..23 

Fe I 26 6. 95:t.. 51 7.1 10 7.55!..33 7. 40t.0. 20 

Fe I I 12 7.26:!:.18 2 7. 50±.. 15 7.40±...18 

Ni 3 6.03±..17 5.82t·19 

Y II 2 3.65 3 2. 28±.. 20 1.70t.. 57 
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It shou ld· also be noted that for UW Cen Teff estimated 

in the present investigation is about 6800 K indicating an ear lier 

spectral type against the spectral type K assigned to it by 

Gaposhkin (1936). 
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