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Abstract. Ha l l ' s and Stebbins a n d Whi t fo rd ' s ext inct ion pair has been used t o de t e rmine interstel lar 
ex t inc t ion in the ul t raviolet . T h e ex t inc t ion shows a feature suggestive of g raph i te . Previous observa­
t ions of Stecher (1965) are conf i rmed. T h e results a re presented in t he figures. 

Hall (1937) and Stebbins and Whitford (1943, 1945) used this pair of stars (e and £ Per) 
in their pioneering determination of interstellar extinction. In the current study they 
were selected for the same reasons, i.e., they are a bright pair of similar spectral type 
with about a magnitude of extinction between them and they are close together in the 
sky. The difference in energy distribution due to spectral type (e is a B0.5 V and £ is 
a Bl lb) is small in the visible. Larger differences in the energy distribution due to 
spectral type are expected in the ultraviolet and in particular, the supergiant is expected 
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Fig. 1. Interstel lar ext inc t ion in magn i tudes as a funct ion of inverse wavelength de termined from 
£ a n d e Per scanned f rom shor t t o long wavelengths . The curve is n o r m a l i z e d to B—V= \ mag . 

and K ~ 0 . 
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to have a circumstellar shell. From previous measurements of stellar energy distribu­
tions (Stecher, 1969a), the spectral type difference was found to be small compared 
with effects of interstellar extinction which also becomes larger in the ultraviolet. 

The observational material consists of two spectrophotometrie scans of each star 
obtained with a 32 cm telescope which was mounted in an Aerobee rocket. The spec­
tral resolution was 10 A. There were three exit slits in the scanner with a photomulti-
plier for each covering the spectral ranges from 1100 A to 2400 A, 1600 A to 3200 A 
and 2400 A to 4000 A. The two stars were observed sequentially near the peak of the 
rocket flight. The absolute pointing error contributed less than 10 A uncertainty in the 
wavelength. A description of the instrument appears elsewhere (Stecher, 1969b). 

The data from each of the detectors for each scan of e Per was averaged over 2 A 
intervals and divided by that of £ Per for the same interval. The magnitude was then 
formed and multiplied by 3.57. This is from Johnson et al. (1966) to normalize the 
observations to B— V= 1 since the visual magnitudes are nearly equal, V ~ 0, and no 
further normalization was included. Figure 1 presents the difference in magnitudes, 
3.57 (C Per - e Per) with the scan from short to long wavelengths. Figure 2 presents 
the difference in magnitudes 3.57 (( Per — e Per) with the scan going from long 
wavelengths to short wavelengths. The spectrometer was sensitive to the diffuse 
Lyman a line of atomic hydrogen in the geocorona. This sensitivity extends as a 
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Fig. 2. Interstel lar ext inct ion in magn i tudes as a funct ion of inverse wavelength de te rmined from 
C and e Per scanned from long wavelength to shor t . T h e curve is no rma l i zed t o B— V= 1 m a g 

and J / ~ 0 . 
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decreasing function for about 100 A on either side of Lyman a. If removed, the 
interstellar Lyman a line would give very large extinction for about 30 A. 

The large feature in the extinction curve at 4.7 p~1 corresponds to the feature that is 
expected if the particles are graphite. In graphite, the feature is due to the transition 
to the conduction band of the n electron (Stecher and Donn, 1965; Wickramasinghe 
and Guillaume, 1965). While this feature could arise from other processes it would 
appear to be quite a remarkable coincidence if this were the case. At the shorter wave­
lengths graphite is insufficient to account for all the extinction. A molecular gas such 
as (Stecher and Williams, 1969) in the proper state of vibrational relaxation could 
make up the difference and should be considered as well as coatings. In either case, 
variation would probably occur at the shorter wavelengths. Some features that pro­
bably result from atomic transitions in a circumstellar shell are present. For instance, 
the carbon IV resonance transition at 1549 A is quite clearly present. 
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Discussion 

Wickramasinghe: I merely wish to c o m m e n t tha t this spectral feature at 2200 A was predicted for 
g raph i te independent ly by Stecher a n d D o n n , and by myself several years ago . This feature is due 
t o a sol id-state proper ty of g raph i te involving a t rans i t ion of ^-electrons to the c o n d u c t i o n band and 
it is very impressive tha t b o t h the centra l wavelength and widths c o m p u t e d for this case coincide so 
closely with these observa t ions . I feel this is a good indicat ion of a g raphi te c o m p o n e n t of the grains . 

Stecher: Yes, the s ignature of g raph i t e is the b u m p we have here . The re a re of course o the r 
possibilit ies. 

Underhill: T h e dip in your ext inct ion curve for the ul traviolet falls in a region where we expect the 
lines in supergiants to be m u c h s t ronger a n d entirely different in cha rac te r f rom those of ma in sequence 
s tars . W h a t check have you tha t this effect is n o t m o r e serious t h a n you es t imate? 

Stecher: Wi th this 10 A resolut ion, one would expect to see the lines in £ Per if the lines were that 
s t rong . This is apparen t ly no t the case. 

Wilson: Wi th regard to y o u r suggest ion tha t the far ul traviolet ext inct ion may be p roduced by 
H 2 + , have you (a) es t imated the densi ty required and (b) considered whe the r you can ma in ta in this 
density bear ing in mind that the ext inct ion process in this case dest roys the carr ier . 

https://doi.org/10.1017/S0074180900101792 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900101792


U L T R A V I O L E T I N T E R S T E L L A R E X T I N C T I O N 27 

Stecher: D . A . Wil l iam a n d I have looked into H 2 + a n d can put a n abso lu t e uppe r limit o n the 
density of 3 x 10~ 4 c m ~ 3 . Inves t iga t ion of p roduc t ion me thods give an apprec iab le fraction of th is . 
W e expect to publish this in the near future. 

Conti: D o the observa t ions then represent a l inear re la t ion f rom 1 t h rough to the UV with a 
h u m p in the U V at 2200 A? 

Stecher: T h e ext inct ion is less t h a n A 1 below the h u m p but A 1 gives a good first app rox ima t ion . 
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