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Red = [N II], blue = [O III] 

V605 Aql 

Clayton et al. 2013 
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V605 Aql 

Sakurai’s Object 

Harrison 1996 

Duerbeck et al. 2000 



V605 Aql  
(in 1921) 

Sakurai’s Object 
(in 1997) 

Clayton, G. C., and 
De Marco, O. 1997, 
AJ, 114, 2679!

Kerber 1999 



V605 Aql in 2001 

Clayton,G.C. et al. 2006, ApJ Letters, 646, L69!



2009 2001 

[N II] 

1991 2009 2001 

[O III] 1″ 

Clayton et al. 2013 



R CrB UW Cen 

Eskimo Nebula A78 Clayton et al. 2011 
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IRAS 100 MIPS 70 MIPS 160 

SPIRE 
250 350 500 

35’ x 35’ 

R CrB 

Clayton et al. 2011 
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R CrB 

Dust Mass ~ 2 x 10-2 M⦿ à Shell Mass ~ 2 M⦿  

Clayton et al. 2011 



Clayton, G.C. et al. 2005 

16O/18O ~ 0.5 

16O/18O ~ 0.5 

Solar Value 
16O/18O ~ 500 
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Fluorine 

Pandey et al. 2008 
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High-resolution spectroscopy of V CrA 481

Table 3. Elemental abundances for V Cr A.

log ϵ∗ δ Teff, δ log g na Sunb [El]c [El/Fe]
Species Asplund et al. Present 250 K, 0.5

H I 8.0 8.68 0.17, 0.09 1 12.00 −3.3 −1.3
Li I <0.9 1 3.35
C I 8.6 8.79 ± 0.37 0.01, 0.01 13 8.46 0.3 2.3
N I 8.6 8.03 ± 0.54 0.15, 0.10 5 7.90 0.1 2.1
O I 8.7 7.78 ± 0.22 0.11, 0.06 5 8.76 −1.0 1.0
Na I 5.9 5.67 ± 0.03 0.14, 0.10 2 6.37 −0.7 1.3
Mg I 6.6 6.60 ± 0.28 0.14, 0.09 4 7.62 −1.0 1.0
Mg II 6.81 0.08, 0.06 1 −0.8 1.2
Al I 5.3 5.35 ± 0.22 0.13, 0.12 2 6.54 −1.2 0.8
Si I 7.6 7.54 ± 0.40 0.15, 0.10 12 7.61 −0.1 1.9
Si II 7.85 ± 0.30 0.12, 0.10 3 0.2 2.2
S I 7.5 7.23 ± 0.12 0.04, 0.08 7 7.26 0.0 2.0
K I 4.81 0.22, 0.16 1 5.18 −0.4 1.6
Ca I 5.1 5.22 ± 0.30 0.20, 0.09 7 6.41 −1.2 0.8
Ca II 5.48 0.02, 0.06 1 −0.9 1.1
Sc II 2.8 2.98 ± 0.12 0.11, 0.05 3 3.15 −0.2 1.8
Ti II 3.3 3.30 ± 0.17 0.07, 0.10 3 5.07 −1.7 0.3
Fe I 5.5 5.50 ± 0.38 0.20, 0.10 13 7.54 −2.0 0.0
Fe II 5.54 ± 0.41 0.02, 0.15 8 −2.0 0.0
Ni I 5.6 4.87 ± 0.32 0.14, 0.06 4 6.29 −1.4 0.6
Zn I 2.9 3.9 1 4.70 −0.8 1.2
Y II 0.6 1.06 ± 0.19 0.08, 0.08 4 2.28 −1.2 0.8
Zr II 1.43 ± 0.37 0.06, 0.10 3 2.67 −1.2 0.8
Ba II 0.7 0.30 ± 0.28 0.22, 0.04 3 2.25 −2.0 0.0

a n = number of lines used in the analyses. bRecommended abundances for the Solar system from Lodders (2003,
table 2). c[El] = log ϵ∗ − log ϵ⊙.

Figure 6. The spectrum of V CrA in the region of the 12C12C (4736.5 Å)
and 12C13C (4744.7 Å) 1–0 Swan bandheads. The observed spectrum on
2003 September 6 is shown as dots. The lines show the synthetic spectrum
for various ratios of the 12C/13C ratio.

in these sequences are present but intermingled with 12C12C lines.
The vibrational isotopic wavelength shift places the 1–0 12C13C
bandhead to the red of the blue-degraded 12C12C and so provides a
fine 8-Å interval for synthesizing 12C13C lines free of blending with
12C12C lines.

Spectrum syntheses for V CrA are shown in Fig. 6 for the 2003
September 6 maximum light spectrum. These use the model atmo-
sphere and abundances listed in Table 3 and different 12C/13C ratios.
The C I and molecular C2 lines are fitted with the same C abundance.
A fit was also made to the 2000 June 16 spectrum in which low ex-

Figure 7. The spectrum of Sakurai’s object on 1997 October 7 (dots) in the
region of the 12C12C and 12C13C 1–0 Swan bandheads and synthetic spectra
for various 12C/13C ratios (Asplund et al. 1997b).

citation atomic lines exhibit line doubling but the molecular lines
appear not to be doubled. Both spectra suggest a 12C/13C ratio of
3–4.

By way of a check, we synthesized the 4732–4746 Å interval to
fit McDonald spectra of Sakurai’s object rich in13C. Synthesis for
Sakurai’s object confirms that the 12C/13C ratio is low: syntheses
with ratios of 2 and 5 are shown in Fig. 7.1

1 Spectrum synthesis was undertaken for V854 Cen. A model with C/He of
1 per cent and the abundances listed by Asplund et al. (1998) provides a fit
to both the C2 and C I lines. Syntheses suggest a lower limit of 12C/13C of
30 for V854 Cen (Rao 2005).

C⃝ 2008 The Authors. Journal compilation C⃝ 2008 RAS, MNRAS 384, 477–488

Rao & Lambert 2008 
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New RCB Stars from ASAS-3 
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Distribution of RCB Stars 

Clayton 2012, JAAVSO, 40, 201 !

Distribution of PNe 

Kohoutek 
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