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Abstrac t . V photoelec t r ic m a g n i t u d e s a r e de te rmined o n a n independen t basis . Cor re l a t ion wi th V 
sequence of the UBV sys tem conf i rms the coincidence of the t w o defini t ions. C o m p a r i s o n s with the 
Catalogue of Bright Stars revealed tha t m o r e t h a n 40 % of BS s tars have a n a p p a r e n t F m a g n i t u d e with 
a p r o b a b l e e r ro r of 0 ^ 1 . 

1. In t roduc t ion 

T h e G e n e v a O b s e r v a t o r y P h o t o m e t r y h a s seven p a s s - b a n d s . T h e o b s e r v a t i o n s a n d 
the i r r e d u c t i o n s h a v e b e e n m a d e i n v iew of d e t e r m i n i n g six c o l o u r indices wi th accu­
racy . N o a p p a r e n t m a g n i t u d e h a s yet b e e n pub l i shed in th is p h o t o m e t r y . O n e of t he 
p a s s - b a n d s c o r r e s p o n d s t o t h e F b a n d of t h e UB V p h o t o m e t r y . R u f e n e r a n d M a e d e r 
(1970) h a v e desc r ibed a m e t h o d for es tab l i sh ing sequences of V m a g n i t u d e s . Th i s is 
d o n e in a n i n d e p e n d e n t m a n n e r , o n l y o n e c o n s t a n t h a s t o be c h o s e n t o adjus t the 
s equence o b t a i n e d t o a n a r b i t r a r y scale. A first sys tem of 240 s t a n d a r d s ta rs cover ing 
t h e N o r t h e r n a n d S o u t h e r n Skies w a s es tab l i shed in th i s m a n n e r . F o l l o w i n g th is , a 
p r o c e d u r e w a s d e v e l o p e d t o e x t r a c t t h e V m a g n i t u d e f r o m all t h e o b s e r v a t i o n s a l r eady 
m a d e in t he G e n e v a Sys tem. A first s t ep was t he t r e a t m e n t of t h o s e n igh t s for w h i c h 
it w a s poss ib le t o c o m p u t e t h e i n s t a n t a n e o u s ex t inc t ion . T h e s e a r e m o r e t h a n 100 
n i g h t s d u r i n g wh ich r i s ing (M) a n d descend ing (D) ex t inc t ion s ta r s w e r e obse rved . 
A r e d u c t i o n a c c o r d i n g t o t h e m e t h o d desc r ibed by R u f e n e r (1964) gave a c c u r a t e m a g ­
n i t u d e s wh ich were c o r r e l a t e d w i t h t h e first s t a n d a r d sys tem. A c o m p i l a t i o n of these 
resu l t s p r o d u c e d a s econd s t a n d a r d sys t em of a b o u t 500 s t a r s t o b e u sed for t he s econd 
s t ep . T h i s w a s t h e t r e a t m e n t of all o b s e r v a t i o n s m a d e w i t h a c o n s t a n t a i r m a s s a n d 
w i t h o u t m e a s u r e m e n t s of ex t inc t ion . T h i s p a r t of t h e w o r k is n o t yet c o m p l e t e d . A 
p r o c e d u r e t h a t w e will desc r ibe l a te r o n a l lows a we igh ted c o r r e l a t i o n o f these obse rva ­
t i o n s . A n i n t e r m e d i a r y c o m p i l a t i o n of all t he m a g n i t u d e s ava i l ab le a t p r e sen t h a s al­
l o w e d us t o o b t a i n a t least t w o m e a s u r e m e n t s of V m a g n i t u d e for a b o u t 1400 s ta rs . 
W e h a v e c o m p a r e d th i s list w i t h t w o sets of V m a g n i t u d e s in l i t e ra tu re . T h e object is 
t o c h e c k w h e t h e r t h e def in i t ion o f V b y G e n e v a is c o m p a r a b l e t o t h a t of t h e UBV 
sys tem. T h i s ques t ion w a s a l r e a d y pa r t l y a n s w e r e d w h e n R u f e n e r a n d M a e d e r (1970) 
d e t e r m i n e d sequences o f V m a g n i t u d e s for t h e P le iades a n d P r a e s e p e c lus ters w h i c h 
w e r e in very g o o d a g r e e m e n t w i th t h o s e a l r eady p u b l i s h e d . T h e i nne r a ccu racy o f t he 
G e n e v a V m a g n i t u d e s h a s n o t ye t b e e n ana ly sed in d e t a i l ; never the less , a n ave rage 
s t a n d a r d dev i a t i on o f 0T01 is cha rac t e r i s t i c for t h e a v e r a g e va lues o f t h r ee m e a s u r e ­
m e n t s of s tab le s ta rs t h a t a r e easy t o m e a s u r e . 

2. C o m p a r i s o n with t h e B S M a g n i t u d e s 

I n t he BS c a t a l o g u e (Bright Stars Catalogue, Hoffleit 1964), o n e finds a n es t ima te of 
t h e visual m a g n i t u d e b e l o n g i n g t o o n e of t he th ree fo l lowing g r o u p s : 
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T A B L E I 

Cor re l a t ion pa ramete r s for photoe lec t r ic magn i tudes 

Selection cr i ter ia N b . of 
s tars 

(71 <72 ao ai 

Stars with indice (B2— V\) 
< - 0 . 0 5 (blue s tars) 92 0™017 01*017 - 0 . 0 1 0 1.002 

Stars of spectra l type earl ier 
t h a n K 337 0™020 0*1*020 - 0 . 0 2 3 1.005 

K a n d M s ta rs 134 0 ^ 0 3 0 OT025 - 0 . 0 6 1 1.009 

N o selection 508 0'P024 0T023 - 0 . 0 3 1 1.006 

T h e m e a n va lue of t he c o r r e l a t e d m a g n i t u d e s be ing close t o 5, o n e not ices t h a t t h e 

co inc idence of t he ze ros of t h e sequences is g o o d . T h e fact t h a t t h e s lopes a re slightly 

la rger t h a n un i ty d o e s n o t seem t o signify a n e r r o r in l inear i ty , b u t w o u l d r a t h e r be 

re la ted t o t h e spec t ra l t y p e of t h e s t a r s . I n d e e d , t h e re la t ive f r equency of t h e dev i a t i ons 

Al = [V^—Vexceeding 0T04 is d is t inct ly g rea te r for K a n d M t y p e s ta rs . Le t u s p o i n t 

o u t t h a t t he c o n s u l t a t i o n o f t h e U S N O (1970) UBV c a t a l o g u e s h o w s t h a t t he re a r e 

several d i spe r sed d e t e r m i n a t i o n s o f K f o r a l m o s t all s ta r s h a v i n g a l a rge Ax. T h e o n e 

figuring in t h e BS is of ten ex t r eme , a n d t h e choice of a f avo rab l e d e t e r m i n a t i o n w o u l d 

a l l ow the r e d u c t i o n of t h e m a j o r i t y of l a rger Ax t o a n o r m a l va lue . 

B. CASE OF MAGNITUDES WITH SUFFIX R 

T h e s ta rs of th is g r o u p a r e d i s t r i b u t e d over t h e w h o l e N o r t h e r n H e m i s p h e r e a n d a r e 
of m i x e d spec t ra l t ypes . T h e i r V m a g n i t u d e s a r e l i t t le d i spe r sed s ince they have va lues 
be tween 5T2 a n d 6T7 w i t h a n ave rage va lue close t o 6 I?0. T h e c o m p u t e d co r r e l a t i on 

(a) T h e p h o t o e l e c t r i c V m a g n i t u d e of t he UBV sys tem ( 5 7 % of s ta rs ) . 
(b) T h e visual m a g n i t u d e of t h e first ed i t ion of t he c a t a l o g u e , c o r r e c t e d b y E . R y b k a 

in view of ge t t ing a be t t e r c o r r e s p o n d e n c e w i t h t h e V sys tem. T h i s m a g n i t u d e is ac ­
c o m p a n i e d by t h e suffix R ( 2 6 % of s ta rs ) . 

(c) T h e visual m a g n i t u d e o f t h e first ed i t ion , w i th t h e suffix H {11% of s tars) . 
F o r t he s ta rs o f e a c h of t h e a b o v e - m e n t i o n e d g r o u p s , w e h a v e c o m p u t e d cor re la ­

t i o n s of t he t y p e : V* = a1[V']+a09 [ K ] be ing he re t h e G e n e v a V m a g n i t u d e . T w o 
s t a n d a r d dev ia t i ons h a v e b e e n c o m p u t e d : <rl9 t h e s t a n d a r d d e v i a t i o n o f t he differences 
Al = [V] — V a n d (T2, t h e s t a n d a r d dev ia t i on of t h e differences af ter c o r r e l a t i o n : 
A2 = V*-V. 

A. CASE OF THE PHOTOELECTRIC MAGNITUDES 

T a b l e I gives a s u m m a r y of t h e co r r e l a t i on p a r a m e t e r s o b t a i n e d for a few select ions 

m a d e in g r o u p A . T h e s u p e r g i a n t s , w h i c h a r e often va r i ab le , h a v e b e e n exc luded f rom 

t h e first t h ree s ample s . 
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p a r a m e t e r s a r e in T a b l e I I . W e d e d u c e t h a t t he m a g n i t u d e s wi th suffix R a r e t o o low, 
t h e m e a n e r r o r is 

2R = 0T10 ± ( T 0 8 . v 

C. CASE OF MAGNITUDES WITH SUFFIX H 

T h e s t a r s of th is g r o u p a r e m a i n l y d i s t r i bu t ed in t h e S o u t h e r n H e m i s p h e r e . L ike in 

g r o u p B , t he r a n g e of the i r V m a g n i t u d e s is smal l (573 t o 6T6) a n d h a s a m e a n va lue 

c lose t o 6T0. After h a v i n g c o m p u t e d t h e co r r e l a t i ons (see T a b l e I I ) , w e find t h a t these 

m a g n i t u d e s a r e o n a n a v e r a g e t o o la rge . T h e m e a n e r r o r is 

Z H = - ( T 0 8 ± 0 T 0 9 . 

T A B L E I I 

Cor re l a t ion p a r a m e t e r s for Rand / / m a g n i t u d e s 

G r o u p N b . of o\ 02 ao a\ 
s tars 

Suffix/? 99 01*133 0™082 0.424 0.913 

S u f f i x / / 29 0™138 09091 0.433 0.942 

3 . Comparison With the 'Gliese' Magnitudes 

V m a g n i t u d e s of t he UBV p h o t o m e t r y a re given in t he Catalogue of Nearby Stars 
p u b l i s h e d by Gliese (1969) . W e h a v e o u r o w n es t ima te of K f o r 161 s ta r s of m a g n i t u d e s 

1 t o 10 of th is list. T h e p a r a m e t e r s o f t h e c o m p u t e d c o r r e l a t i o n a r e 

<7X = 0T025 <x2 = 0 7 0 2 4 a0 = - 0 .016 al = 1 .003. 

T h e ave rage m a g n i t u d e of th i s s a m p l e be ing close t o 5T5, w e o b s e r v e a g a i n a g o o d 

a d j u s t m e n t of scale. I t is difficult t o exp la in t h e ca l cu la t ed va lue of t h e coefficient 

ax = 1.003. T h e s u p p r e s s i o n of t h e s t a r s h a v i n g m a g n i t u d e s smal le r t h a n 4T0 d o e s n o t 

r e d u c e th i s smal l difference t o u n i t y , t h u s it d o e s n o t a r i se f r o m a lack o f l inear i ty d u e 

t o s a t u r a t i o n of t h e G e n e v a Sys t em. A s for t h e la rge d e v i a t i o n s Al = [V'] — V, these 

c a n n o t be r educed wi th a c o l o u r e q u a t i o n . 

4 . Conclusions 

A t t h e p re sen t w e r e t a i n t h e c o n f o r m i t y of o u r V m a g n i t u d e s w i t h t h o s e o f t h e UBV 
sys tem. T h e ze ros of b o t h scales co inc ide . T h e c o r r e l a t i o n s e s t ab l i shed he r e give a s lope 
s l ight ly la rger t h a n 1.0. T h e o n e c o m p u t e d by R u f e n e r a n d M a e d e r (1970) for P r a e s e p e 
gave 1.0, w h e r e a s t h e P le i ades gave a va lue sl ightly smal le r t h a n 1.0. Because of t he 
ve ry smal l i m p r o v e m e n t o b s e r v e d b e t w e e n ox a n d c 7 2 , o n e m u s t n o t a t t r i b u t e t o o g rea t 
a n i m p o r t a n c e t o these smal l dev i a t i ons . T h e cha rac te r i s t i c s t a n d a r d dev ia t i on o b -
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served d u r i n g t h e c o m p a r i s o n s m a d e a b o v e ((7l = 0 . 0 2 0 t o 0 .025) is o f t h e s a m e o r d e r 
a s t h e o n e o b t a i n e d b y J o h n s o n et al. (1966) w h e n they c o m p a r e d t h e V o b s e r v a t i o n s 
m a d e a t C a t a l i n a w i t h t h e o r ig ina l V o b s e r v a t i o n s ; t h e p h o t o e l e c t r i c e q u i p m e n t 
(filter a n d cell) be ing t h e s a m e . T h e on ly case w h e r e a s t a n d a r d d e v i a t i o n of 0™01 was 
obse rved for c o r r e l a t i o n s of o u r V m a g n i t u d e s w i th o t h e r d e t e r m i n a t i o n s occu r r ed 
d u r i n g c o m p a r i s o n s w i t h t h e V s equences of supe r io r q u a l i t y g iven in l i t e ra tu re for 
P r a e s e p e a n d t h e P le iades . 

M o r e t h a n 4 0 % of t h e BS ( ed i t i on 1964) s ta rs h a v e a v isua l m a g n i t u d e w i th a 
p r o b a b l e e r r o r of a t e n t h o f a m a g n i t u d e . 
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