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Abst rac t . T h e U V energy curve of C a n o p u s in the 2400-4000 A wavelength range has been obta ined 
f rom spec t rograms having a d ispers ion of 183 A m m - 1 . This curve is in good agreement with previous 
observa t ions a n d with a m o d e l a t m o s p h e r e . T h e equivalent width of M g n 2795 A, 2802 A is found 
t o be 22 A. 

Objective-grating spectra of the F0 supergiant Canopus (a Car) were obtained by 
astronauts C. Conrad and R. Gordon during the 2-hour extravehicular activity on 
the Gemini XI manned space flight on September 14, 1966. The equipment and 
operating procedures have been described in detail by Henize et al. (1968). This 
paper reports the results of the photometric reduction of the U V spectrum of Canopus. 
A more detailed paper will be published elsewhere (Kondo et al., 1970). 

Figure 1 illustrates the best spectrum obtained and identifies the prominent 
absorption features. A discussion of these identifications has been given by Henize 
et al. (1967). The dispersion of the original spectrum is 183 A mm and the resolution, 
estimated from the diameters of the zero-order images, is approximately 15 A. 

Figure 2 shows the composite energy curve derived from measures of the best-
exposed regions of three spectra. The straight lines drawn in this figure represent 
our estimate of the position of the continuous spectrum unaffected by obvious 
selective absorption features. This estimated continuum is used for comparison with 
other data in Figure 3, in which our data are compared with a model atmosphere by 
Parsons and with observational data by Aller et al. (1966) and by Stecher (1969). 
Aller's data and the model atmosphere were fitted to our data at 4000 A while 
Stecher's data were fitted to ours at 3000 A. The model atmosphere data were kindly 
supplied by Parsons especially for this comparison using methods described in a 
previous paper (Parsons, 1969). The chosen parameters were T e = 6900K, log g = 2.0 
for a non-LTE, blanketed model. 

In general, the Gemini XI data appear to be in good agreement with both the 
previous observations and the model atmosphere. Our measured value for the 
magnitude difference between 3640 A and 4000 A (1.32 mag) is in excellent agreement 
with the model atmosphere. The slight disagreement with Aller's data approximates 
the expected probable error of our photometry. The fit with Stecher's data is good 
if we note that Stecher has not interpolated the continuum across the large absorption 
complex from 2600 A to 2900 A as we have. This agreement tends to confirm 
Stecher's data and suggests that the anomalous behavior of his observed continuum 
in the 2000-2300 A region deserves further investigation. The only significant dis-
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Fig. 1. T h e spec t rum of C a n o p u s on N A S A 
S-66-53102. 
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Fig. 2. U V spectral energy curve of C a n o p u s . 
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Fig. 3. C o m p a r i s o n of U V observa t ions of C a n o p u s a n d a m o d e l a t m o s p h e r e . 

T A B L E I 

Equiva len t wid ths in the U V spec t rum of C a n o p u s 

Wavelength (A) Iden t . W(k) R e m a r k s 

2520-2560 
2580-2640 
2735-2775 
2799 
2852 
2882 

b lend of F e i 
b lend of F e n 
b lend of F e n 
M g n 
M g i 
Sir 

15 
22 
18 
22 

3.4 
2.0 

Possibly includes S i i r e sonance lines 
Possibly includes M n n resonance lines 

Resonance doub le t 2795 A, 2802 A 
R e s o n a n c e line 
Very weak, pe rhaps doubt fu l 
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crepancy between our data and the model atmosphere is the elevation of our con
tinuum above that of the theoretical continuum in the 2550-3400 A region. Although 
it is not impossible that this may be a result of inaccuracies in our calibration it seems 
probable that a real discrepancy with the model may exist. 

Measures of equivalent widths, made on direct intensity plots using a continuum 
closely approximating that shown in Figure 2, are given in Table I. Blended features 
are included since it is probable that their strengths will be of interest in UV clas
sification schemes. For example the two broad absorption features extending from 
2520 to 2640 A and from 2740 to 2900 A are visible in Gemini UV objective-prism 
spectra having a dispersion of 1500 A m m - 1 at 2500 A. The most significant measure 
is that of the Mgn doublet, since this is the resonance line of that ion and is of sufficient 
strength to be measurable over a broad range of spectral classes. Its equivalent width 
given in Table I should be taken as a lower limit since the area of the line was taken 
as a simple triangle and no allowance was made for the possible existence of broad 
wings. 
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Discussion 

Bonnet: I t seems tha t y o u r spec t rum looks very m u c h like the solar spec t rum in the vicinity of the 
M g i discont inui ty d u e t o pho to - ion iza t ion f rom the first excited level of M g . M o r e par t icular ly 
the re is a difference be tween the intensit ies of the two peaks appea r ing in your spec t rum at 2500 A 
a n d 2650 A. D o you th ink tha t this difference might be due t o M g i ionizat ion as it is in the solar 
spec t rum? 

Henize: I have no t cons idered the possible presence of the M g i d iscont inui ty . 1 believe tha t the 
obv ious abso rp t ion features in this region of the spec t rum a re adequa te ly accoun t ed for by b lended 
i ron lines but it is possible tha t the M g i discont inui ty cont r ibu tes to the feature ex tending shor tward 
f rom 2500 A. 

Stecher: It is nice to be on the high side of theory for a change . T h e points are , of course , very 
weak at the shor t wavelengths a n d a re dependen t upon the background level. 

Henize: Please p a r d o n m e for br inging u n d u e a t ten t ion to the d isagreement between your d a t a 
a n d the model . However , I was qui te pleased by the agreement between your da t a and ours in o u r 
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r eg ion of over lap a n d I feel tha t the discrepancy with theory suggested by y o u r shor te r wavelength 
d a t a deserves fur ther invest igat ion. 

Conti: (1) W h a t was the exposure t ime for the C a n o p u s spec t rum? (2) W h a t p lans a re underway 
t o con t inue these spec t rographic observa t ions in future Apo l lo p r o g r a m m e s ? 

Henize: (1) T h e longest exposure was 2 min . (2) At N o r t h w e s t e r n Univers i ty , we have designed 
a n d buil t a 6-inch aper tu re objective p r i sm spec t rograph which is scheduled to be flown on the first 
A p o l l o Appl ica t ions P r o g r a m m e s flight. A calc ium fluoride pr i sm is the dispersing e lement . We 
expect t o record spectra d o w n to 1350 A with a resolut ion of a b o u t 1 A at 1500 A. 
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