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Abstract . Abso lu te intensity measu remen t s m a d e in high al t i tudes o n b o a r d of a n aircraft a re of less 
accuracy t h a n g r o u n d based observa t ions m a d e a t locat ions with favourable a tmosphe r i c condi t ions . 
As things s tand , the rms-e r ro rs a p p e a r to be ^ 3 % a n d ^ 2 % respectively. S o m e of the reasons a r e 
sketched. 

T h e ta lk o f D r C o d e th i s m o r n i n g has p o i n t e d o u t t h e t e n d e n c y t o overes t imate 
a b s o l u t e m e a s u r e m e n t s , wh ich a r e m a d e f r o m ai rcraf ts a t h igh a l t i t u d e s , in c o m p a r i s o n 
t o g r o u n d - b a s e d o b s e r v a t i o n s . A s y o u m a y r e m e m b e r , D r C o d e p re fe r red t he so l a r 
energy d i s t r i bu t ion o b t a i n e d by Arvesen et al. (1969), t he a c c u r a c y o f wh ich w a s 
given as ± 3 % in t h e visual r eg ion , as ± 6 % at 3200 A, a n d as ± 2 5 % a t 3000 A. 
T h e s e e r ro r s a re c lear ly la rger t h a n t h o s e e r r o r s wh ich a re c a u s e d by a t m o s p h e r i c 
ex t inc t ion for g r o u n d - b a s e d o b s e r v a t i o n s , p r o v i d e d these a r e m a d e a t p laces wi th 
g o o d a t m o s p h e r i c c o n d i t i o n s . 

I n fact , t he ga in in s tab i l i ty of a t m o s p h e r i c ex t inc t ion wh ich o n e gets , if o n e a scends 

e.g. f rom t h e J u n g f r a u j o c h Scientific S t a t ion a t 3.6 k m t o a he igh t o f 12 k m , is n o t as 

l a rge a s t o c o m p e n s a t e t h e d i s a d v a n t a g e s , w h i c h a r e necessar i ly c o n n e c t e d wi th air

craf t flights. 
A s a t t h e g r o u n d , t h e s h o r t w a v e reg ion be low 0.3 \i is cu t off comple t e ly a l so a t 

12 k m a l t i t ude by t h e o z o n e layer . T h e infrared reg ion b e y o n d 3 - 4 a is genera l ly 
b locked by a t least o n e , m o s t l y m o r e glass o r q u a r t z w i n d o w s in f ron t o f t he e q u i p 
m e n t . T h a t m e a n s , t h e a d v a n t a g e s asc r ibed t o h igh a l t i t u d e o b s e r v a t i o n s can conce rn 
t h e spectra l reg ion f r o m 0.3 t o 3 ^ only . 

T h e ex t inc t ion is - of cou r se - less a t a n a l t i t ude of 12 k m t h a n a t 3.6 k m , b u t it is 
m u c h m o r e difficult t o o b t a i n its co r rec t , i n s t a n t a n e o u s va lue . T h e flight-time is 
l imi ted ( 2 - 4 h ) a n d u sua l l y p e r m i t s on ly 1-2 spec t ra l scans pe r day . T o eva lua te 
a p p r o x i m a t e l y t he ex t inc t ion , d a t a of different flights h a v e t o b e c o m b i n e d . T h i s 
p r o c e d u r e requ i res t h a t t h e (zeni th-) ex t inc t ion a t a given a l t i t u d e (e.g. 12 k m ) does 
n o t va ry wi th t he s ea sons ( A r v e s e n ' s o b s e r v a t i o n s were m a d e in A u g u s t a n d O c t o b e r ! ) 
a n d t h a t t h e ex t inc t ion is t h e s a m e a b o v e a deser t a r e a in t h e m i d d l e of a c o n t i n e n t as 
it is a b o v e t h e ocean . T h e s e a s s u m p t i o n s m a y be very mis l ead ing . 

T h e a c c u r a c y o b t a i n a b l e for g r o u n d - b a s e d o b s e r v a t i o n s is t o b e seen in F i g u r e 1 
( A > 0 . 3 \x\). H e r e a c o m p a r i s o n is m a d e be tween o b s e r v a t i o n s w h i c h were o b t a i n e d 
m a i n l y a t h igh m o u n t a i n s t a t i o n s w i t h g o o d a t m o s p h e r i c c o n d i t i o n s , a n d t h e con
t i n u u m of the ' H a r v a r d S m i t h s o n i a n Refe rence A t m o s p h e r e ' ( H S R A ) . 

F o r wave leng ths a b o v e 0.6 pi t he s t a n d a r d dev ia t ion o f o n e o b s e r v a t i o n relat ive t o 
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Fig . 1. Norma l i zed H S R A c o n t i n u u m a n d the ac tual observa t ions accord ing t o : Bonne t (1968; 
X< 0.29 ju), Hou tgas t (1968; XX 0 .2977-0.3275 JI), Labs a n d Neckel ( 1 9 6 8 , 1 9 7 0 ; XX 0 .3290-1.2470 n\ 
Pierce (1954; XX 1.2986-2.5074^), F a r m e r a n d T o d d (1964; XX3.6-5.0 ju\ a n d Saiedy (1960; AA8.63-
12.02 / / ) . Predicted window intensit ies a n d Ba lmer line depress ion, b o t h being re la ted t o normal ized 

H S R A c o n t i n u u m , accord ing to Holweger (1970). 

l o b s . / I m o d e l 
1 — ' — l ' l 1 l ' l ' l • l I l I l l I I I l l 

1 2 

1.1 

1.0 

0.9 

0.8 

0.7 

1.0 

0 9 

0.8 

0 7 

0.6 

i ' i ' i 1 I ' I I I I I I II | | | 

a: G S F C - d a t a 

Mi' 

b: ground - b a s e d data 

I i I i I i I i I i I—I 1 I I I I I I I I ' • » • • • ' » » i » i i i i i i 
OA 0.5 0.6 0 .8 1.0 1.2 1.5 2.0 3.0 4 0 5 .0 6.0 10 12 2 0 \i 

Fig . 2 . R a t i o of observed ' c o n t i n u u m ' intensities to mode l - con t inuum. (Below 0.5 ju the observed 
intensit ies a re those in the highest ' w i n d o w s ' . F o r details see Labs a n d Necke l , 1968, 1970.) (a) F o r 
the ' G S F C - c o n t i n u u m ' co r r e spond ing to the i r radiance observed wi th in ' N A S A 711 Ga l i l eo ' flight 
expe r imen t of G S F C . (b) F o r high m o u n t a i n observat ions with careful de te rmina t ion of a tmospher i c 
ext inct ion, according to H o u t g a s t ( O ) 1970, Labs and Neckel ( # ) 1970, Pierce ( + ) 1954 F a r m r e , 

a n d T o d d ( • ) 1964, a n d Saidy ( A ) I960. 
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t h e H S R A c o n t i n u u m is ± 1 . 3 % . S h o r t w a r d o f 0.6 \i t h e o b s e r v e d in tens i t ies a r e be low 
t h e m o d e l c o n t i n u u m a n d f o r m a ' quas i c o n t i n u u m ' . D o w n t o 0.36 \i t h e differences 
a r e fully exp la inab le b y t h e ' l ine h a z e ' eva lua t ed q u a n t i t a t i v e l y b y H o l w e g e r (1970). 
A l s o in th i s spec t ra l r e g i o n thfe m e a n e r r o r a p p e a r s t o b e less t h a n 2 % . 

F i g u r e 2 c o m p a r e s t h e g r o u n d - b a s e d o b s e r v a t i o n s w i t h t h e resu l t s o b t a i n e d wi th in 
a flight e x p e r i m e n t o f t h e G o d d a r d Space F l i gh t C e n t e r ( G S F C ) . I t a p p e a r s very 
l ike ly t h a t t h e ' w a v e s ' o f t h e ' G S F C - c o n t i n u u m ' re la t ive t o t h e m o d e l c o n t i n u u m 
reflect j u s t t h e e x p e r i m e n t a l i naccu rac i e s of t h e o r ig ina l i r r a d i a n c e d a t a r a t h e r t h a n 
in t r ins i c cha rac te r i s t i c s o f t h e s o l a r a t m o s p h e r e . 

F i g u r e 3 m a y give s o m e idea a b o u t t h e co r rec tness o f t h e a b s o l u t e scale of t h e so la r 
in tens i t ies d iscussed a b o v e . T h i s figure c o m p a r e s a l l va lues o f t h e so l a r c o n s t a n t 
o b t a i n e d s ince 1967, i n c l u d i n g t h e va lue der ived by us , w h i c h w a s m a i n l y based o n t h e 
g r o u n d - b a s e d i r r a d i a n c e d a t a . T h e va lue o f A r v e s e n (or ig ina l ly 1.390 k W c m - 2 ) h a s 
been lowered by 2 . 5 % , d u e t o a c o r r e c t i o n of t h e l a m p c a l i b r a t i o n r e p o r t e d by D u n c a n 
(1969). T h e bes t va lue o f t h e so l a r c o n s t a n t a p p e a r s t o b e c lose t o 1.95 cal c m " 2 m i n " 1 

o r 1.36 k w m " 2 . 
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D I S C U S S I O N 

Pecker: I agree with D r Necke l o n the grea t weight of good g round -based exper iments . But the 'bes t 
fit' wi th H S R A model cou ld be s o m e w h a t misleading, as Ginger ich h a s precisely been using Labs 
a n d Neckel energy d is t r ibu t ion in the spec t rum (it is, so far as T is conce rned , a purely empir ical 
mode l ) . 

Neckel: F igures 1 a n d 2 s h o u l d d e m o n s t r a t e t ha t it is poss ible t o find a mode l , which obeys (1) 
t he observat ions a n d (2) t he fundamen ta l physical laws such as hyd ros t a t i c equi l ib r ium etc. The re a r e 
m a n y sets of observa t ions , e.g. the G S F C - d a t a a n d the Russ ian observa t ions , which can n o t be r e 
presented by such a m o d e l a t m o s p h e r e . 
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