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Abstract. Colour variations for Mira stars of spectrum Me and Se are deduced from the two micron 
survey of Neugebauer and Leighton and concurrent visual observations of the same stars. 

The colours change cyclically during the periodic change of brightness. Colour is a function of 
maximal spectrum and also of period. Mira stars of class Se are bluer than those of Me of similar 
period. 

A s tudy of the light and colour curves of Mira stars, based on t h e infra-red catalogue of 
Neugebauer and Leighton and concurren t observations compi led by the American 
Association of Variable Star Observers, is being carried o u t b y t h e writer and Char
les A. Whitney. Neugebauer and Leighton tabulate magni tudes tha t t h e y designate I and 
K, corresponding t o effective wavelengths about 0.8 /i and 2.2 /i respectively. Their K 
magni tudes correspond to the K magni tudes of t he s tandard Johnson system; their / 
magni tudes , which correspond t o a shorter effective wavelength t han Johnson ' s , (and 
which we accordingly designate I ^ a r e related t o the Johnson system b y t h e relat ion: 

(I-K) = 0 .745 (7 -K) - 0 . 1 3 . 

The / and K magni tudes , and the visual magni tudes , which we designate V, a l though they 
are not exactly equivalent t o V magni tudes , permit us t o de termine three colour indices, 
(I'-K), (V-I), and (V-K) for each da ted observation. 

Colour indices and phases (referred t o visual m a x i m u m ) are available for 125 Mira stars 
of spec t rum Af, and for 17 stars of spec t rum 5 , and these form t h e basis of the present 
compar ison. All the colours vary with phase, being bluest at visual m a x i m u m , reddest 
near visual m in imum. The M stars are t rea ted in three per iod groups (mean periods 239 , 
3 5 0 and 4 5 6 days) ; t he m e a n per iod for S stars is 380 days . 

Figure 1 shows colour-colour curves for the Mira stars and compares t h e m with the 
colour-colour relat ion for non-variable stars of luminosi ty class III. Data for the three 
per iod groups are p lo t t ed on shifted scales, as described in the legend. O n the fall from 
visual m a x i m u m , or slightly later , the points conform t o the relation shown b y the 
non-variable stars of t he same spectral class. T h e colours describe counter-clockwise 
cycles, compat ible wi th I' being relatively brighter on t h e rising curve t h a n on the fall. 
When per iod is t aken in to accoun t , it is evident tha t t he l oop for t he S stars makes t hem 
somewhat bluer t han the corresponding M stars. 

A synthesis of t h e K curves for mul t ip ly observed Me and Se stars shows that the K 
magni tude comes t o m a x i m u m abou t 0 ? after visual m a x i m u m , an effect also observed 
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t 1 1 r 

V-l' 
Fig 1. Colour-colour curves for non-variable stars o f late type, luminosity class III, and Mira stars of 
spectrum M and S. Ordinate, in magnitudes, (I'-K); abscissa, in magnitudes, (V-I). Heavy dots 
(plotted three times on shifted scales of ordinates) are non-variable stars from KO to M6. Smaller dots, 
loops described during the cycle of variation for stars of average period 239 , 350 , and 4 5 6 days, class 
Me. Broken lines, Se stars, mean period 380 days. Dotted lines extend the relation for non-variable 
stars through points corresponding to the fall from maximum. On the lowest curve, points corres
ponding to KOIII, M4III, M5III and M6III are identified. Circles show the relation between 
maximal colours for Mira stars of classes M4e, M5e, M6e and M7e. 

in t h e bolometr ic light curves de te rmined by Pet t i t and Nicholson. T h e range of K is 
somewhat greater for Se t h a n for Me stars. 

It is evident tha t t h e / ' magn i tude (and perhaps also t he V magn i tude) is relatively 
brighter on t he rise from m i n i m u m t o bolometr ic (and K) m a x i m u m . Whether this excess 
is related t o t he development of the bright-line spec t rum can only be decided b y spectro
p h o t o m e t r y . 

In terpre ta t ion of t he colours in te rms of t empera ture requires an independent calibra
t ion . A t t emp t s t o deduce effective tempera tures by means of angular diameters have led 
t o inconsistent results w h e n our data are compared for normal giants, supergiants, and 
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Mira Ceti. A t t e m p t s t o derive colour tempera tures are vit iated b y u n k n o w n cont r ibut ions 

of band absorp t ion . T h e fact tha t S stars are bluer in all th ree colour systems than M stars 

of the same per iod mus t be s tudied in this con tex t . 

D I S C U S S I O N 

Mendoza: How do infrared excesses, shown by some Me and Se stars, affect your results? 
Payne-Gaposchkin: I believe that the fact that the Mira stars of all periods are bluer on the rise than 

on the fall of the light curve, is related to the greater strength of the bright line (and probably the 
continuum) of hydrogen as the brightness increases. A quantitative answer would require spectro
photometry. 
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