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Abst rac t . Concern ing the abso lu te magn i tudes of the giant s ta rs con ta ined in the M t . Wi l son ca ta logue 
of A d a m s et al., the following facts a r e po in ted o u t : 

(1) The re is a l inear re la t ion be tween the M t . Wi l son magn i tudes a n d the abso lu t e magni tudes 
der ived on account of the W i l s o n - B a p p u effect (F igure 1). T h e scale fac tor is 2 .3 . 

(2) T h e accuracy of the p rope r ly scaled Mt . Wilson magn i tudes follows f rom the scat ter in re la t ion 
(1) a n d the accuracy of the Wi l son-Bappu magni tudes ( ± 0.6). I t is ± 0™6 (mean e r ro r ) . 

(3) T h e assured reliabili ty of the cor rec ted M t . Wilson magni tudes a l lows a subdivis ion in to br ight , 
in te rmedia te a n d faint g iants (F igure 2). T h e 3 subgroups exhibit different 2-colour re la t ions (Figures 
3, 4 , 5). 

(4) T h e large n u m b e r of giant s tars present in the Mt . Wilson ca ta logue a l lows a t rus twor thy 
der iva t ion of the mean abso lu t e magn i tudes of giant b r anch s tars (F igu re 6) a n d an es t imate of its 
dispers ion as well (F igure 7). 

O u r r e m a r k s c o n c e r n t h e spec t ro scop i c a b s o l u t e m a g n i t u d e s of g i a n t s t a r s given in 
t h e M t . Wi l son c a t a l o g u e p u b l i s h e d by A d a m s et al. (1935) . I t seems t o us t h a t t he 
re l iabi l i ty of these m a g n i t u d e s h a s b e e n cons ide rab ly u n d e r e s t i m a t e d in t he pas t . 
(See e.g. t he r e m a r k s of B l a a u w (1963) a n d of W i l s o n a n d B a p p u (1957).) 

F i g u r e 1 show s t h e r e l a t ion be tween these M t . W i l s o n m a g n i t u d e s ( M M W ) a n d 
t h o s e ( M W B ) p u b l i s h e d by W i l s o n (1959) a n d W i l s o n a n d B a p p u (1957) . Obv ious ly , 
t h e r e is a c o m m o n , l inear r e l a t i on for all s ta rs of l uminos i t y classes I t o I I I , wi th a 
relat ively low scat ter . S t a r s of l u m i n o s i t y class IV a re t o be exc luded because of a 
s e p a r a t e ca l ib ra t ion p r o c e d u r e in t h e M t . W i l s o n w o r k . 

T h e M t . Wi l son m a g n i t u d e s m a y be b r o u g h t in to t he ' W i l s o n - B a p p u sys tem ' us ing 
t h e re la t ion 

M , = M K = 2 . 3 M M W - 0 . 1 . (1) 

T h e mu l t i p ly ing fac tor is c lose t o t h e ru le of t h u m b va lue of 2 g iven by K e e n a n (1963) 
for t h e supe rg ian t s , b u t obv ious ly it s h o u l d be a p p l i e d a l so in t h e case of t he g ian t s . 
T h e r e a s o n for t h e scale d i s t o r t i o n of t h e or ig ina l M t . W i l s o n m a g n i t u d e s h a s been 
d i scussed by Prof. B l a a u w th i s m o r n i n g . 

T h e m e a n e r r o r of o n e c o r r e c t e d M t . W i l s o n m a g n i t u d e M ^ w fol lows f rom t h e 
sca t t e r t o be seen in F i g u r e 1 a n d t h e m e a n e r r o r of t h e W i l s o n - B a p p u m a g n i t u d e s . 
I t t u r n s o u t t o be ± 0 T 6 , w h i c h is j u s t t he s a m e accu racy as it is o b t a i n a b l e f rom the 
W i l s o n - B a p p u effect (1957). 

F i g u r e 2 is a p a r t of t h e M t . W i l s o n H R - d i a g r a m . T h e n u m e r a l s i n d i c a t e t he n u m 
bers of s tars p resen t in t h e M t . W i l s o n ca t a logue for e a c h spec t ra l subc lass a n d each 
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Fig. 2. U p p e r r ight sector of the Mt . Wilson H R - d i a g r a m . 
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t e n t h of ( u n c o r r e c t e d ) m a g n i t u d e . T h e lef t -hand scale gives t h e c o r r e c t e d M t . W i l s o n 

m a g n i t u d e s . 
N u m e r a l s w i th in s q u a r e s ind ica t e s ta rs of l uminos i t y class I , n u m e r a l s wi th in 

circles ind ica te s t a r s o f l u m i n o s i t y class I I . 
T h e s ta rs be tween t h e h e a v y l ines a re cons ide red t o be giant branch s ta rs , wh ich is 

n o t necessar i ly iden t ica l w i th l uminos i t y class I I I . T h e w e a k l ines d iv ide t h e g ian t 
b r a n c h i n t o b r igh t , i n t e r m e d i a t e a n d faint g ian ts (a , a/?, /?). T h i s subd iv i s ion w a s 

U - B 

- j i i i i 1 1 » i 1 i. 
0.8 1.0 1.2 1.4 1.6 p w 

Fig . 3. Two-co lou r d iag rams for 3 luminosi ty g roups of g iant s ta rs . 

m a d e pure ly a rb i t r a r i ly , b u t i n t e n d i n g to get a b o u t t h e s a m e n u m b e r s of s ta rs in 

e a c h s u b b r a n c h . 
F igu re 3 stresses t h e significance of th is subd iv i s ion : H e r e we p l o t t e d the 2 -co lour 
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d i a g r a m s separa te ly for t h e 3 s u b g r o u p s . T h e c o l o u r s were t a k e n f r o m t h e p h o t o 
m e t r i c c a t a l o g u e p u b l i s h e d b y B l a n c o et al. (1970). T h e so l id a n d t h e b r o k e n l ines 
m a r k t h e m e a n re la t ions for t h e u p p e r a n d lower s u b g r o u p respect ively . T h e a r r o w 
m a r k s t h e r e d d e n i n g l ine . A p p a r e n t l y , t he 3 s u b g r o u p s o c c u p y , o n t h e ave rage , 
different a reas in t h e H R - d i a g r a m . 

F i g u r e 4 gives t h e mean c o l o u r s for t h e different spec t ra l c lasses. T h e crosses a r e 
b a s e d o n all s ta rs of t he specific spec t ra l class, w h i c h a r e i n c l u d e d in b o t h t h e M t . 
W i l s o n c a t a l o g u e a n d t h e p h o t o m e t r i c c a t a logue of B lanco et al. T h e s e va lues cor res 
p o n d t o t h o s e given by F i t z G e r a l d (1970) for luminos i ty class I I I s ta rs . Fi l led a n d o p e n 
circles m a r k t h e m e a n c o l o u r s for t h e b r i g h t (a ) a n d faint (/?) m e m b e r s of e a c h spec t ra l 
c lass . 

Fig. 4 . M e a n co lours of giant s tars . 

F i g u r e 5 show s for 4 se lec ted spec t ra l classes t h e d i s t r i b u t i o n of i nd iv idua l s ta rs 
a r o u n d t h a t m e a n 2 -co lour - re l a t ion , w h i c h is ba sed o n all g i an t s t a r s ( c o n n e c t i n g t h e 
c rosses in F i g u r e 4) . 

F i g u r e s 4 a n d 5 reveal t h a t , o n t h e ave rage , t he abso lu te ly b r i g h t e r g i an t s a r e r e d d e r 
t h a n t h e fa inter objects , in b o t h c o l o u r s . I t h a s been p r o v e n t h a t th i s effect is n o t 
c a u s e d b y in ters te l la r r e d d e n i n g : T h e r e is n o t t r aceab le d e p e n d e n c y of t h e c o l o u r 
o n t h e d i s tance . M o s t of t he s ta rs a r e b r igh te r t h a n 6 th m a g n i t u d e a n d a r e wi th in 
100 pc . 
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( R e m a r k d u r i n g t h e d i s cus s ion : T h e r e m a y be c i rcumste l l a r r e d d e n i n g , wh ich is 
d e p e n d e n t o n a b s o l u t e m a g n i t u d e . ) 

F i g u r e 6 s h o w s t h e m e a n va lues of t h e co r r ec t ed M t . W i l s o n a b s o l u t e m a g n i t u d e s 
for t h e fields g ian t s as a func t ion of spect ra l type . A r e d u c t i o n t o e q u a l v o l u m e of 
s p a c e was n o t m a d e yet , b u t t h e a p p r o p r i a t e co r r ec t ion will be in t h e o r d e r of a t e n t h 
of a m a g n i t u d e only . F o r c o m p a r i s o n , t he resul ts o r c o m p i l a t i o n s of several o t h e r 
a u t h o r s a r e g iven a l so . 

I n F igu re 7 we h a v e p l o t t e d t h e n u m b e r of g ian ts a n d s u p e r g i a n t s p re sen t in t h e 
M t . Wi l son c a t a l o g u e versus t h e d i s t ance Mv — Mv f rom t h e m e a n g i an t b r a n c h ( s tep-

Fig. 5. Two-co lou r d i ag rams for s tars of 4 selected spectral classes. 
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Fig. 6. M e a n abso lu te magni tudes of giant b r a n c h s tars . 

l ike , full l i ne ; Mv = c o r r e c t e d M t . W i l s o n m a g n i t u d e ) . T h e s t a n d a r d dev i a t i on is 
+ 0T73 , w h i c h is on ly sl ightly l a rger t h a n t h e o b s e r v a t i o n a l e r r o r o f ± 0T6, w h i c h w a s 
o b t a i n e d f rom t h e sca t te r in F i g u r e 1. T h i s w o u l d ind ica te t h a t t h e c o s m i c sca t te r of t h e 
a b s o l u t e m a g n i t u d e s of field g i an t b r a n c h s ta rs c a n n o t b e c o n s i d e r a b l y la rger t h a n 
a b o u t + 0T5. T h e d a s h e d a n d t h e d a s h - p o i n t e d l ines a r e G a u s s i a n profiles wi th 
a= + 0 T 7 3 (obse rved d i s t r i bu t i on ) a n d + 0T44 ( ' t r ue ' d i spe r s ion ) . 
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D I S C U S S I O N 

Pecker: T h e difference between y o u r I I I a, 0 classes could be d u e (and o n e of y o u r slides is clearly 
po in t ing to this in te rpre ta t ion) t o c i rcumstel lar r edden ing in the case of G - M giants where mass 
ejection could well be a general p h e n o m e n o n . 

Steinlin: Neckel ' s F i g u r e 7 c a n n o t s h o w distinctly the superg ian t classes I I to l a because it shows 
the difference Mv (III) to Mv (II) e tc . , a n d this varies slightly with spectral type . So p lo t t ing all spectral 
types in one d i ag ram will necessari ly smear ou t the higher luminos i ty classes. 

Blaauw: I s it cor rec t t o say tha t the p h o t o m e t r i c differences be tween y o u r classes I l i a a n d III/? 
indicate proper t ies a l ready b r o u g h t o u t in the M t . Wilson spect roscopic classification, independent 
of the re-scaling of the abso lu t e m a g n i t u d e s ? 

Neckel: Yes , it is cor rec t . Bu t these pho tome t r i c differences confirm the dist inctness of the M t . 
Wi l son magni tudes with r ega rd to the giants . 
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