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Abstract . T h e scale of effective t empera tu res Ten is based o n observed abso lu te r ad ia t ion t empera tu res 
TR, which a re defined by P l anck ' s r ad ia t ion law 

I * ( A ) / I A U ( A ) = [exp (c2/XTau) - l ] / [exp (a/XT*) - 1 ] , 

where 7 A u designs the abso lu te t e m p e r a t u r e of the gold poin t . A relat ive scale of r ad ia t ion t empera tu res 
can be derived f rom s p e c t r o p h o t o m e t r i c compar i sons with a s t a n d a r d s tar . T h e abso lu te ca l ib ra t ion 
of the s t anda rd s ta r (a Lyr o r Sun) d e m a n d s a careful c o m p a r i s o n wi th a s t a n d a r d rad ia t ion sou rce 
of well k n o w n spectral energy d i s t r ibu t ion (Black Body o r S y n c h r o t r o n ) . W i t h g round-based obser
vat ions a tmosphe r i c ex t inc t ion is t o b e t a k e n in to a c c o u n t ; wi th ex t ra te r res t r ia l observa t ions de tec tors 
m a y be used which a r e absolute ly ca l ibra ted in a r ad ia t ion l a b o r a t o r y u n d e r space condi t ions . 

O n e of t h e r e l evan t p a r a m e t e r s w h i c h d e t e r m i n e t h e phys ica l s t a t e of a s ta r is i ts 

effective temperature T e f f . I t m e a s u r e s t he t o t a l o u t p u t of ene rgy . W i t h t h e Sun T e f f 

c a n be der ived f r o m m e a s u r e s o f t h e so la r c o n s t a n t , w i t h s t a r s f r o m a b s o l u t e b o l o 

me t r i c m a g n i t u d e s . F r o m s p e c t r o p h o t o m e t r i c o b s e r v a t i o n s o f s te l la r spec t ra we can 

o n l y der ive radiation temperatures Tr b a sed o n t h e ene rgy d i s t r i b u t i o n of c o n t i n u o u s 

spec t r a ( ' d i s t r i bu t ion t e m p e r a t u r e ' , ' g r a d i e n t t e m p e r a t u r e ' ) . T h e t r a n s i t i o n f r o m o b 

served Tr t o r e f f is ob jec t o f a t h e o r y of s tel lar a t m o s p h e r e s {model atmospheres). 

T h e p r i m a r y a i m of o b s e r v a t i o n m u s t be t h e e s t ab l i sh ing o f a scale of absolute 
radiation temperatures b a s e d o n t h e f u n d a m e n t a l def in i t ion 

i* (*) ^ e x p ( c 2 / > i r A u ) - 1 
<AUW e x p ( c 2 / A T , ) - 1 ' 

whe re TAu d e n o t e s t h e t e m p e r a t u r e of m e l t i n g go ld o n t h e t h e r m o d y n a m i c scale ( 'gold 
p o i n t ' ) 

The problem of calibration. W e have t o c o m p a r e t h e r a d i a t i o n of a s ta r w i th a p r i 
m a r y s t a n d a r d o f r a d i a t i o n o f k n o w n a b s o l u t e t e m p e r a t u r e . T h e b l o c k scheme o f 
F i g u r e 1 s h o w s h o w s u c h a c o m p a r i s o n m a y b e p e r f o r m e d . T h e r a d i a t i o n of s t a r S 
af ter pa s s ing in te r s t e l l a r space mee t s a d e t e c t o r D ( te lescope + p h o t o m e t r i c device) 
e i ther a t a g r o u n d - b a s e d o r a n ex t ra te r res t r i a l o r b i t i n g o b s e r v a t o r y . If t he absolute 
response curve o f t h e w h o l e d e t e c t o r a r r a n g e m e n t is k n o w n f r o m c o m p a r i s o n w i t h 
p r i m a r y s t a n d a r d r a d i a t i o n we get f r o m s p e c t r o p h o t o m e t r i c o b s e r v a t i o n s t h e a b s o l u t e 
in tens i ty 
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w h e r e r = d i s tance , px(X) in te rs te l la r a b s o r p t i o n , a n d pa(X) a t m o s p h e r i c ex t inc t ion . 
I f t h e t r ansmi s s ion coefficient o f t h e te r res t r ia l a t m o s p h e r e is careful ly d e t e r m i n e d 

(for t h e t i m e of o b s e r v a t i o n ! ) on ly in ters te l la r a b s o r p t i o n ( ' r e d d e n i n g ' ) r e m a i n s as a 
poss ib le sou rce of sy s t ema t i c e r r o r of obse rved t e m p e r a t u r e s T(X). 

D H 
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Fig. 1. S = s tar , So = s t a n d a r d s ta r , o = sunl ike s tar , pi = interstel lar ab so rp t i on , pa = a tmospher ic 
absorp t ion , D = detector , A S = artificial s tar , PS = p r i m a r y s t a n d a r d , A u = gold point . 

Establishing the temperature scale c a n be spl i t u p i n t o t w o p a r t s : 
(a) By i n t e r c o m p a r i s o n o f s t a r s o f different spec t ra l t ypes w i t h a s t a n d a r d s t a r S 0 

we get a scale of relative temperatures T/T0. 
(b) A b s o l u t e c a l i b r a t i o n of t h e s t a n d a r d s ta r a l lows t h e t r a n s i t i o n f r o m T/T0 t o ab

solute temperature T. 
A s s t a n d a r d s ta rs spec t ra l t y p e AO s ta r s (especial ly a Ly r ) h a v e been used in t he pas t . 

I t w o u l d p e r h a p s be p re fe rab le t o c h o o s e ear ly B s ta rs (rj\J M a , S M o n ) because of t he 
be t t e r def ini t ion of t h e c o n t i n u u m , c o r r e c t i o n for l ines b e i n g smal le r . 

T h e absolute temperature scale de r ived f r o m c o m p a r i s o n w i t h a s t a n d a r d s ta r c a n 
b e c h e c k e d by d a t a f r o m a b s o l u t e c a l i b r a t i o n o f t h e S u n w h i c h i s t o b e r e g a r d e d as a 
r ep re sen t a t i ve G 2 V s t a r w i t h k n o w n spec t ra l ene rgy d i s t r i b u t i o n . 

Primary standard radiation sources a r e t h e Black B o d y (BB) a t a b o u t 3000 K for 
wave l eng ths la rger t h a n 2000 A a n d t h e Synchrotron for t h e e x t r e m e U V be low 3600 A. 
B o t h m u s t b e ca l i b r a t ed by c o m p a r i s o n w i th B B - r a d i a t i o n a t fix p o i n t s o f t h e t h e r m o 
d y n a m i c t e m p e r a t u r e sca le (me l t ing p o i n t of go ld o r c o p p e r ) . T h e o v e r l a p p i n g p a r t of 
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t h e energy curves b e t w e e n 2000 A a n d 3600 A offer a useful c h e c k i n g of the a b s o l u t e 
va lues . 

Absolute calibration m a y be p e r f o r m e d e i ther by de r iv ing t h e a b s o l u t e response curve 
of t he w h o l e d e t e c t o r a r r a n g e m e n t o r by in te r ference o f a n 'artificial star' of well 
k n o w n spec t ra l ene rgy d i s t r i b u t i o n . Of ten t h e r e s p o n s e c u r v e h a s been ca lcu la ted 
f r o m its different c o m p o n e n t s ( a b s o r p t i o n by op t i ca l e l emen t s , sensi t ivi ty of p h o t o 
m e t r i c e lements ) . N o d o u b t it will be be t t e r t o ca l i b r a t e t h e w h o l e de t ec to r in the 
l a b o r a t o r y w i th h e l p o f p r i m a r y o r s e c o n d a r y s t a n d a r d s . 

If a well ca l ib ra t ed artificial s t a r is used for c o m p a r i s o n , t he w h o l e de t ec to r a r r a n g e 
m e n t will be e l i m i n a t e d ( ' ze ro m e t h o d ' ) . 

Calibration Work at Heidelberg Radiation Laboratory 

(a) A b s o l u t e spec t ra l ene rgy of S u n ' s r a d i a t i o n f rom A = 0.3 n t o 1.2//. S t a n d a r d 
va lue of so l a r c o n s t a n t . 

(b) B l a c k b o d y r a d i a t i o n for T = 3 0 0 0 K. 
(c) C o m p a r i s o n S y n c h r o t r o n r a d i a t i o n - B l a c k b o d y . 
(d) S e c o n d a r y s t a n d a r d s for t h e reg ion f r o m 0.16 t o 10 /t. 
(e) Artificial s tar . 
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