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Abstract . A brief review is given of the several ways in which stel lar m o t i o n s m a y be used statistically. 
In the case where the m o t i o n s of all s tars shown o n plates of cer ta in reg ions a r e measu red these a re 
generally used to de t e rmine k inemat ica l re la t ions in the Ga laxy a n d on ly secondar i ly for the es t imat ion 
of luminosi t ies ; when m o t i o n s a r e measu red for special g roups of s ta rs the so lar m o t i o n is first deter­
mined a n d then used for t he ca lcu la t ion of dis tances a n d luminosi t ies . 

W h e n dea l ing w i t h t h e s ta t is t ica l analys is of s tel lar m o t i o n s w e s h o u l d never lose 
s ight of t he fact t h a t o n t h e m d e p e n d s , in final ana lys i s , t h e d e r i v a t i o n of t he scale of 
the universe . 

I n ac tua l ly ut i l iz ing p r o p e r m o t i o n s for t he e s t i m a t i o n of s te l lar luminos i t i es we 
m u s t d i s t ingu i sh several different s i t ua t ions . T h e m o s t genera l ca se is t h a t w h e r e t h e 
m o t i o n s of all s t a r s s h o w n o n o n e o r m o r e p la te s cove r ing ce r t a in a r e a s in t h e sky h a v e 
been m e a s u r e d . T h i s is t h e s i t ua t i on dea l t w i th b y Vasi levskis a n d K l e m o l a in t h e Lick 
O b s e r v a t o r y p r o g r a m of d e t e r m i n a t i o n of a b s o l u t e p r o p e r m o t i o n s re la t ive t o galaxies . 
H e r e , of cour se , t h e p r i m e p u r p o s e is n o t so m u c h t h e d e t e r m i n a t i o n of s tel lar l u m i n o s ­
ities b u t r a t h e r a n ana lys is of t h e k inema t i c s of t h e G a l a x y , so l a r m o t i o n , ga lac t ic 
r o t a t i o n , e tc . , w i t h , as o n e of t h e m o s t i m p o r t a n t b y - p r o d u c t s , t h e de r iva t i on of t h e 
co r rec t ions t o be a p p l i e d t o c o n v e r t re la t ive t o a b s o l u t e p r o p e r m o t i o n s . I n genera l , 
in these cases , t h e r e is n o d e a r t h of ma te r i a l , t h o u s a n d s of s t a r s a r e n o r m a l l y ava i lab le , 
a n d the p r o c e d u r e s e m p l o y e d a r e s t r a igh t fo rward . Bu t , a s u sua l , t h e r e a re pitfal ls , 
such as , e.g. w h e t h e r t o inc lude o r reject, o r give on ly p a r t i a l we igh t t o any , o r all s ta rs 
of large p r o p e r m o t i o n , s ince even o n e s ta r w i th a very la rge m o t i o n c a n d o m i n a t e t h e 
so lu t i on for a fairly s u b s t a n t i a l a r e a in t he sky. A n o t h e r o n e is t h a t , if o n e wishes to 
use such d a t a a n d ana lyses for t h e de r iva t ion of luminos i t i e s , o n e m u s t m a k e a guess 
as t o t he va lue of t h e so la r veloci ty - usual ly f r o m t h e d e c l i n a t i o n of t h e a p e x de te r ­
mined - for , w i th t h e very fa in t s ta rs cons ide red in these inves t iga t ions , t he re never 
a r e r ad ia l veloci t ies ava i l ab le . 

P e r h a p s t h e m o s t sa t i s fac tory s i t ua t ion in t h e s ta t i s t ica l u t i l i za t ion o f p r o p e r m o t i o n s 
occurs in t h e a p p l i c a t i o n t o m o v i n g c lus ters . T h e classical case is t h a t of t he H y a d e s 
c lus ter w h e r e we h a v e ava i l ab le subs t an t i a l n u m b e r s of very a c c u r a t e a b s o l u t e p r o p e r 
m o t i o n s as well as r ad i a l veloci t ies , a n d t h e so la r m o t i o n as s u c h is n o t involved . I t 
h a s n o w b e c o m e a l m o s t poss ib le t o d e t e r m i n e a c c u r a t e i nd iv idua l d i s t ances a n d l u m i ­
nosi t ies for t h e s t a r s i n t h e c lus ter , b u t th is is obv ious ly a ve ry specia l case . 

In a n o t h e r , s o m e w h a t m o r e genera l case , we dea l w i t h g r o u p s of s tars wh ich , a t 
best , a p p e a r t o b e l o n g t o a fairly h o m o g e n e o u s class , a s t rophys i ca l l y speak ing , e i the r 
f rom the i r spec t ra , o r f r o m o t h e r p rope r t i e s , such as C e p h e i d s , L o n g - p e r i o d var iab les , 
N o r R s ta rs , P l a n e t a r y N e b u l a e e tc . H e r e t h e usua l a p p r o a c h is, first, t o t ry a n d de te r -
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m i n e t h e so la r a p e x f r o m t h e m o t i o n s a l o n e , t h e n select a va lue for t h e so la r veloci ty 
a n d p r o c e e d f r o m t h e r e . S o m e t i m e s t he r e a r e r ad i a l veloci t ies ava i l ab le , w h i c h can 
give a t least a n a p p r o x i m a t e s o l u t i o n for t h e va lue of t h e so l a r veloci ty , b u t if t h e r e a r e 
ve ry few, o r n o r ad ia l velocities 1 ava i l ab le , o n e m u s t , a g a i n , d o t h e bes t o n e c a n a n d 
e s t i m a t e t h e so la r ve loci ty f r o m t h e dec l ina t ion of t h e a p e x f o u n d . Bu t , o n e m u s t 
b e ve ry careful a n d wa tchfu l for su rp r i ses such as d i scove r ing t h a t w h a t a t first s ight 
a p p e a r e d t o b e a h o m o g e n e o u s g r o u p , la te r t u r n s o u t t o b e a m i x t u r e o f t w o o r m o r e 
s u b g r o u p s w i th different k i n e m a t i c a l p r o p e r t i e s - wi tness w h a t h a p p e n e d in t h e case of 
t h e W Virginis t ype of C e p h e i d s . 

A l s o , o n e m u s t bt ve ry careful t h a t p re -conce ived a s t r o p h y s i c a l beliefs d o n o t force 
t h e p r o p e r m o t i o n s i n t o a s t ra igh t - j acke t . I a m t h i n k i n g o f s u c h s i t u a t i o n s as w i t h t h e 
F a i n t Blue S ta r s w h e r e t h e spec t roscop i s t s identified l a rge n u m b e r s of W h i t e D w a r f s 
a m o n g t h e m , even t h o u g h m a n y o f t hese h a d b e e n k n o w n before , o r w e r e f o u n d la te r 
t o possess v i r tua l ly n o p r o p e r m o t i o n s . Th i s w a s especial ly g l a r ing s ince m o s t of these 
F a i n t Blue S ta r s w e r e in h i g h ga lac t i c l a t i tudes w h e r e we w o u l d expec t t h e s ta rs t o h a v e 
r a t h e r l a rger t angen t i a l veloci t ies t h a n usua l , a n d th i s is , i ndeed , b o r n e o u t by o r 
p r o p e r m o t i o n surveys . W h e n a g r o u p of t e n t h - m a g n i t u d e b lue s t a r s n e a r t h e N o r t h 
G a l a c t i c Po le , selected o n l y f r o m t h e i r c o l o u r s , all t u r n o u t t o h a v e p r o p e r m o t i o n s of 
0''1 a n n u a l l y , o r less, t h e y a r e n o t l ikely t o be , all of t h e m , W h i t e D w a r f s w i t h a b s o l u t e 
m a g n i t u d e s a r o u n d + 1 1 . 

I n t h e spec t roscop ic e s t i m a t i o n of a b s o l u t e m a g n i t u d e t h e r e a r e m a n y h i d d e n u n ­
k n o w n s a n d unce r t a in t i e s . W e k n o w t h e r e a r e m a n y l a rge unce r t a in t i e s in resu l t s 
de r ived f r o m p r o p e r m o t i o n s b u t I t h i n k it is fair t o say t h a t m o s t of t hese a r e very 
visible a n d o n t h e sur face s ince t h e y resu l t f rom t h e k i n e m a t i c d i s t r i b u t i o n - a n d hence 
o n e c a n m a k e fairly re l iab le e s t ima te s of t h e m . 

S u m m a r i z i n g I w o u l d say t h a t i n t h o s e cases , w h e r e o n e h o p e s o n e is dea l ing w i th a 
s ingle a s t rophys ica l g r o u p , p r e s u m a b l y w i th a well-defined m e a n luminos i ty , a n d n o t 
t o o la rge a d i spe r s ion a r o u n d it, a b o u t t h e only w a y t o d e t e r m i n e th i s m e a n luminos i ty 
f r o m t h e p r o p e r m o t i o n s is t o m a k e a so lu t i on for so la r m o t i o n a n d infer t h e so la r 
veloci ty f r o m t h e dec l ina t ion of t h e apex found . But , if t h e s ta r s a r e n o t sufficiently 
well d i s t r i bu t ed t o yield a re l iab le so l a r apex , a n d o n e m u s t u se pa r a l l a c t i c m o t i o n s for 
s ingle a r ea s , f r o m a n a s s u m e d a p e x , t h e n , obvious ly , t h e r e s u l t a n t unce r t a in t i e s in t h e 
luminos i t i e s b e c o m e ve ry m u c h l a rge r . 

T h e s i tua t ion w i t h w h i c h I p e r s o n a l l y a m mos t ly fami l ia r is t h a t of t h e d e t e r m i n a t i o n 
of luminos i t i e s for s t a r s w h i c h h a d b e e n pre-se lec ted a c c o r d i n g t o size of p r o p e r 
m o t i o n . T h i s p r o b l e m is ba s i c t o t h e de r iva t i on of t h e func t i on d e s c r i b i n g t h e d is t r i ­
b u t i o n of s tel lar luminos i t i e s a n d involves t h e e s t i m a t i o n a f a b s o l u t e m a g n i t u d e s in 
i nd iv idua l cases a s well as t h e d e t e r m i n a t i o n o f m e a n a b s o l u t e m a g n i t u d e s a n d the i r 
d i spe r s ion for different g r o u p s of s t a r s of k n o w n p r o p e r m o t i o n a n d a p p a r e n t 
m a g n i t u d e . 

T h e r e a r e t w o m a i n a p p r o a c h e s t o w a r d a s o l u t i o n : t h e use of m e a n - p a r a l l a x 
f o r m u l a in ind iv idua l cases , w h i c h w a s p i o n e e r e d b y K a p t e y n , a n d , aga in , t h e de te r ­
m i n a t i o n of t h e so la r m o t i o n , a n d s u b s e q u e n t e v a l u a t i o n of t h e pa ra l l ac t i c m o t i o n . 
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K a p t e y n ' s f o r m u l a was a s imple o n e : 

log p = a + bm + c l og \i 

a n d o n e d e t e r m i n e s t h e c o n s t a n t s f r o m d a t a for t h e s ta r s of k n o w n , a n d re l iable 
t r i g o n o m e t r i c pa ra l l axes , W h e n o n e is dea l i ng w i th t h e p r o p e r m o t i o n s of t h e very 
fa int s ta rs involved in t h e d e r i v a t i o n of t h e l uminos i t y func t ion t h e r e a r e ac tua l ly few, 
if a n y s tars w i th k n o w n t r i g o n o m e t r i c pa ra l l axes , a n d o n e m u s t e x t r a p o l a t e f rom d a t a 
for b r igh te r s ta rs . I t is for t h i s r e a s o n t h a t I h a v e t r i ed a different f o rmu la , viz. 

M = a + bH w h e r e H = m + 5 + 5 log \i, 

t h e so-cal led ' r e d u c e d p r o p e r m o t i o n ' , first u sed b y H e r t z s p r u n g . T h i s be ing a t w o -
c o n s t a n t f o r m u l a it c a n n o t , o f c o u r s e , b e as a c c u r a t e as K a p t e y n ' s w h i c h uses t h r ee 
c o n s t a n t s , b u t b e c a u s e of t h e la rge e x t r a p o l a t i o n a n d i n h e r e n t unce r t a in t i e s invo lved 
I h a v e felt t h a t , b e c a u s e it is s imple r , it h a s a n a d v a n t a g e in usage . 

T h e real difficulty in t h e a p p l i c a t i o n of e i ther f o r m u l a is t h a t t h e r e a r e no pa ra l l axes 
o r rad ia l velocit ies for these very faint s ta rs - fa in te r t h a n t h e e igh t een th a p p a r e n t 
m a g n i t u d e , a n d h e n c e it is n o t n o w poss ib le t o m a k e a re l iable d e t e r m i n a t i o n of t h e 
real d i spers ion in t h e a b s o l u t e m a g n i t u d e s der ived , as d u e t o t h e d i spe r s ion in t a n g e n ­
t ial velocit ies a n d t h e on ly t h i n g o n e c a n d o is, obv ious ly , t o e x t r a p o l a t e f r o m the k n o w n 
d a t a for b r igh t e r s ta r s . 

Since t he re h a v e b e e n several r ecen t a t t e m p t s t o cr i t ic ize m y d e r i v a t i o n of t he l umi ­
nos i ty func t ion f rom t h e d a t a in t h e Bruce a n d P a l o m a r P r o p e r M o t i o n Surveys in 1938 
a n d 1968, I m a y p e r h a p s d igress he re a litt le a n d dea l w i th t h o s e cr i t ic isms. 

W a n n e r h a s , for t h e t h i r d t i m e n o w , c l a imed t h a t t h e m e a n a b s o l u t e m a g n i t u d e s I 
de r ived for t h e p r o p e r - m o t i o n s ta r s used were t o o b r i g h t a n d r e p e a t e d l y h a s der ived 
n e w r e d u c t i o n f o r m u l a e w h i c h w o u l d ind ica te t h a t m y a b s o l u t e m a g n i t u d e s a re t o o 
b r igh t by a b o u t 172 in t h e r e g i o n w h e r e it c o u n t s m o s t , b e t w e e n A f = + 1 3 a n d 
M= 4-16, n e a r t he m a x i m u m of m y luminos i t y func t ion . Y e t w h e n h e is finally t h r o u g h 
w i t h his o w n de r iva t i on of t h e l uminos i ty func t ion , h e ends u p w i t h a m a x i m u m for 
th i s funct ion w h i c h is m o r e t h a n three m a g n i t u d e s brighter t h a n m i n e ( + 12.3 as 
aga ins t + 1 5 . 7 ) . 

O n the o t h e r h a n d , M u r r a y a n d S a n d u l e a k have , o n t h e bas is of a n ana lys i s of t h e 
p r o p e r m o t i o n s o f all o f 21 s ta r s n e a r t h e N o r t h G a l a c t i c P o l e , r e a c h e d t h e conc lus ion 
t h a t the f requencies in t h e r eg ion of t h e m a x i m u m of m y l u m i n o s i t y func t ion m u s t be 
mul t ip l i ed by a f ac to r of jive - t h e n they a lso o b t a i n a g r e e m e n t w i t h O o r t ' s m a s s -
dens i ty pe r cub ic pa r sec . N o w t h e 21 s tars they used were f o u n d o n objec t ive-pr i sm 
p la tes , a n d classified a s M . S ince they a r e of t h e a p p a r e n t m a g n i t u d e 15 vis , t h e 
a r g u m e n t is u sed t h a t t hey c a n n o t b e g ian t s , hence t h e y m u s t b e M - d w a r f s , w i t h a 
m e a n a b s o l u t e m a g n i t u d e of a r o u n d + 1 1 . N o w of t h e 21 s ta rs t hey used , seven 
h a d been f o u n d before , in m y p r o p e r m o t i o n survey, t o h a v e p r o p e r m o t i o n s ave rag ing 
a b o u t OT10 annua l l y . Seven m o r e were f o u n d la te r t o h a v e sma l l p r o p e r m o t i o n s , 
ave rag ing a r o u n d 0''06 a n n u a l l y , a n d t h e last seven a p p e a r t o h a v e p r o p e r m o t i o n s so 
smal l t h a t I w o u l d call t h e m m a r g i n a l . Ye t , a c c o r d i n g to t he spec t roscop i s t s they 
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m u s t all b e M - d w a r f s a n d s h o u l d h a v e pa ra l l axes a r o u n d 0''02 o n t h e ave rage , w h i c h 
w o u l d imply t h a t the i r a v e r a g e t angen t i a l veloci ty m u s t b e a r o u n d 14 k m s " 1 - a n d 
th i s a t t h e N o r t h G a l a c t i c Po le . 

O t h e r recent d e t e r m i n a t i o n s o f t h e l uminos i ty func t ion find, in o n e case , a c o n s t a n t 
f r equency f rom Af = + 8 t o M = -f 16, a n d , in a n o t h e r case , a c o n t i n u o u s l y in­
c reas ing f requency f rom s u p e r g i a n t s all t he w a y t o , I bel ieve, m i c r o m e t e o r i t e s . 

S ince all these r ecen t ana lyses a p p e a r t o pu l l m y l u m i n o s i t y func t ion in several 
different d i rec t ions a t once , a n d s ince, as of n o w , t he re is n o m a t e r i a l inexis tence even 
fa int ly c o m p a r a b l e t o t h a t f r o m t h e P a l o m a r Survey - w h i c h m o s t o f t hese resea rches 
i g n o r e - I see n o r e a s o n t o c h a n g e t h e p r e sen t l uminos i ty func t ion . I w a n t t o e m p h a s i z e 
a g a i n t h a t it is necessar i ly a very p r e l i m i n a r y o n e . W h e n t h e P a l o m a r Survey is a t 
leas t ha l f c o m p l e t e d we shal l h a v e a lo t m o r e , a n d be t t e r d a t a o n t h e f requency of 
p r o p e r - m o t i o n s ta rs . B u t b e y o n d t h a t we shall need a t leas t h u n d r e d t r i g o n o m e t r i c 
pa ra l l axes for very faint s t a r s d o w n t o a t least t h e twen t i e th p h o t o g r a p h i c m a g n i t u d e 
i n o r d e r t o d e t e r m i n e b o t h t h e m e a n a b s o l u t e m a g n i t u d e a n d t h e d i spe r s ion in 
t a n g e n t i a l velocit ies for these s ta r s . U n t i l we have these d a t a I bel ieve it is useless t o 
t a l k a b o u t a d e t e r m i n a t i o n of t h e luminos i ty func t ion o t h e r t h a n a n e x t r e m e p r e ­
l i m i n a r y a n d c u r s o r y e v a l u a t i o n of i t , a n d , equal ly , t he re is n o p o i n t in t ry ing t o find 
a n y s e c o n d o r d e r u n d u l a t i o n i n t h e s h a p e of t he c u r v e : a s m o o t h c u r v e is all t h a t t h e 
p r e s e n t d a t a w a r r a n t . 

F ina l ly , t he r e is t h e p r o b l e m t h a t s o m e t i m e s c o m e s u p w i t h a n a t t e m p t t o find a 
r o u g h luminos i ty for a single ob jec t of a new as t rophys i ca l t y p e , p e r h a p s , w h e n n o 
spec t ro scop i c d a t a a r e ava i l ab le a n d on ly a very r o u g h p r e l i m i n a r y p r o p e r m o t i o n is 
k n o w n . If it is a s ta r f o u n d f r o m its l a rge p r o p e r m o t i o n t h e n , p e r h a p s p = nj 12 is as g o o d 
a guess as any , b u t if t h e p r o p e r m o t i o n is d e t e r m i n e d after t h e objec t h a d been f o u n d 
t h e n p = n/\0 is p e r h a p s be t t e r . T h e d i r ec t ion of the m o t i o n is a l so a g o o d ind ica t ion , 
for o n e m u s t r e m e m b e r t h a t n o self-respect ing h igh-veloc i ty s t a r goes n o r t h , o r 
t o w a r d the so la r apex . 
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D I S C U S S I O N 

Strand: Since D r Luyten has referred so frequently to N a v a l Obse rva to ry para l laxes , I l ike to show 
a d i a g r a m showing the present s t a tus of th is p r o g r a m , as far a s d a t a n o w comple ted , a n d n o w in 
press in t he Observa tory ' s pub l ica t ions . I n this Mv vs B— V d i a g r a m it is no ted t h a t the re is a clear 
s epa ra t ion be tween the m a i n sequence a n d the degenerate b r anch , wi th n o whi te dwarfs beyond 
B — V larger t h a n approx imate ly one . I t is no t ed for t he s tars of i m m e d i a t e co lou r t h a t those with 
small para l laxes lie approx ima te ly o n t h e average o n e m a g n i t u d e below t h e m a i n sequence . These 
a re h igh velocity sub-dwarfs . 

Pecker: D o you have some T-Taur i and UV Ceti or at least s tars wi th I R excesses in you r survey? 
W h e r e d o they fall o n your d i a g r a m ? 
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Strand: There a re n o T-Taur i s tars o n o u r p r o g r a m at this t ime . 
Murray: I would like t o congra tu l a t e S t r and o n the results he h a s s h o w n for his 61-in. reflector. 

However , he is fo r tuna te in hav ing a dedica ted telescope for para l lax work . I t is des i rable for o thers 
t o observe faint s tars . Th i s m e a n s us ing large telescopes a n d t ak ing w h a t t ime o n e can get. Hence , a s 
in o u r p r o g r a m m e with t he I saac N e w t o n Telescope, it is essential to use the t ime avai lable , whatever 
t he h o u r angles involved. 

Jaschek: Is any effort be ing m a d e t o t ake spectra of the s tars you a re observ ing for para l lax? 
Strand: N o . Only Greens te in is observ ing the br ighter ones , m a n y of t h e m being faint . 
Luyten: In connec t ion wi th de te rmin ing paral laxes in decl ina t ion I shou ld l ike t o po in t ou t t ha t 

n o t only a re the a m o u n t s m u c h smal ler tha t in R A bu t fu r the rmore , while o n e can get the ext remes 
of t he para l lax ellipse in r ight ascens ion it is in the n a t u r e of th ings imposs ib le t o get one of the 
ex t remes in decl ina t ion , because then the s tar is in conjunct ion wi th the sun a n d inobservable . Only 
if the s tar is very close to the po le cou ld o n e observe it, bu t then it will b e be low the po le and in tha t 
case o ther t roubles appea r . 

Van Altena: In an a t t e m p t t o increase the accuracy of t r igonomet r i c para l laxes several changes in 
the observa t ion a n d r educ t ion m e t h o d s have been m a d e at Lick a n d Yerkes Observa tor ies . O b ­
servat ions a re m a d e a t large h o u r angles to increase the para l lax factor. T rad i t i ona l observa t ions 
nea r the mer id i an give average para l lax factors of 0 . 6 -0 .7 , while a t Yerkes a n average value of 
0.95 is ob ta ined . T h e effects of differential co lour refraction c a n be accura te ly de te rmined obser-
va t ional ly a n d theoret ical ly a n d agree very well. T h e use of a large n u m b e r of reference stars ( ~ 24) 
a l lows one t o : (1) solve explicitly for the magn i tude e q u a t i o n ; (2) c o m p e n s a t e for quad ra t i c effects 
in the coo rd ina t e s ; (3) min imize the impor t ance of a single reference s tar in the pos i t ion of the par ­
al lax s t a r ; (4) ob ta in the cor rec t ion to abso lu te paral lax from the p rope r m o t i o n dispers ion a n d the 
expected velocity dispers ion. T h e resul ts of these modified m e t h o d s give increased accuracy of pa r ­
al laxes and paral laxes in ag reement with their expected posi t ion in the co lou r -magn i tude dia­
g r a m . 

Van de Kamp: I wou ld like to ask D r S t rand a t wha t h o u r angles he m a k e s his observa t ions? 
Strand: Less t h a n 15 m i n . 
Van de Kamp: It is an in teres t ing idea t o use a large n u m b e r of reference s ta rs in o rder to ob ta in 

the cor rec t ion to abso lu te para l lax . Also , by using a large n u m b e r you ob ta in ' luxury para l l axes ' ; 
m o s t of us de te rmine ' e c o n o m y para l laxes ' . I would like to ask Van Al t ena why only quad ra t i c te rms 
a r e cons idered ; why no t a lso o the r power s? Also , if you observe a t large h o u r angles , you a re playing 
wi th fire. 

Van Altena: A u t o m a t i c measu r ing mach ines m a k e it possible to measu re m a n y reference s tars 
near ly as easy as a few reference s tars . In m y opin ion , the advan t age of m a n y reference s tars outweigh 
the slight economy of a few. P lo ts of the residuals versus the coord ina tes occasional ly show quadra t i c 
t e rms , bu t n o t higher power t e rms . Since we have m a n y reference stars d i s t r ibu ted near ly uniformly 
over the inner 150 m m of the pla te , it should be possible to e l imina te any sys temat ic e r ro rs in t roduced 
by observing at large h o u r angles . (Differential co lour refract ion is e l iminated f rom the measured 
coord ina te s before fur ther proceeding. ) T h e lack of any systemat ic t r ends in the residuals suppor t s 
this con ten t ion . 

Murray: Conce rn ing the ques t ion of selection of reference s ta rs a n d the r educ t ion to absolu te , a t 
H e r s t m o n c e u x we no rma l ly use six reference s tars . In the first 20 fields, which have recently been 
submi t t ed for publ ica t ion , we found two reference s tars , or a b o u t 2 % which showed significant 
para l lax . 

Strand: D r van de K a m p m e n t i o n e d tha t the p.e. of uni t weight decreases f rom 1.4 ju t o 1 u when 
the Sprou l p la tes m e a s u r e d manua l l y were measured wi th the U . S . N a v a l Obse rva to ry mach ine . 
A recent Sproul Series m e a s u r e d wi th this m a c h i n e actual ly decreased t o 0.8 p\ of the same size as 
wi th the mater ia l f rom the 61-in. a s t r o n o m i c reflector. 

Pecker: T h e n u m b e r of peop le w o r k i n g o n paral laxes is decreasing, whereas the needs a r e still 
la rge . Cou ld a list of essential p r o g r a m s of paral laxes be d o n e for such in s t rumen t s as the Nice 
76-cm refractor, where s o m e scientists, a l t h o u g h no t experienced, express a definite interest for t ha t 
k i n d of obse rva t ion? These p r o g r a m s cou ld be d o n e accord ing to the interest of the s tars f rom a 
pure ly as t rophysical po in t of view. W h a t is you r o p i n i o n ? 

Van de Kamp: Yes. T h e need for m o r e para l lax de t e rmina t ions is a s great o r greater t han ever 
before. A s t r o n o m e r s a t act ive para l lax observator ies would be glad to assist a n d give advice in the 
formula t ion of observing p r o g r a m s . 
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Pecker: A r e the masses of the p e r t u r b a t o r s in the per tu rbed cases you have s h o w n ( R O S S 614, 
etc.) k n o w n ? W a t a r e they, if the reply is yes? 

Van de Kamp: Yes a n d n o . F o r R O S S 614, which is n o w a resolved b inary the latest s tudy (Lip-
p inco t t a n d Herskey) yields a mass of 0.06 solar mass for the c o m p a n i o n . F o r o ther pe r tu rba t ions , 
where the c o m p a n i o n s have n o t yet been seen the es t imated masses r ange f rom approx imate ly 0.008 
to close to one solar mass , except for the possible p lanetary c o m p a n i o n or c o m p a n i o n s of B a r n a r d ' s 
S tar . 

Jaschek: Is any effort be ing m a d e to re-observe nearby stars with large para l lax errors? 
Van de Kamp: Yes . 
Blaauw: Al ready m o r e t h a n 20 yr a g o we no ted that there a re large sys temat ic differences between 

para l lax cata logues , f.i. 0^005 between Al legheny a n d C a p e . H a v e these sys temat ic differences been 
re-analyzed, a n d has m o r e recent w o r k t h r o w n some light on where in between these cata logues 
(or ou t s ide this range) the t rue para l lax system lies? 

Van de Kamp: W e need m o r e pa ra l l ax Observator ies , par t icular ly in the S o u t h e r n Hemisphere . 
H o w can we improve o n sys temat ic differences between different observator ies , such as Allegheny 
a n d Cape? D o the telescopes r e m a i n the s ame a n d wha t a b o u t decreased activity a t s o m e observa­
tories? 

Gliese: I refer to a pape r ' E r r o r s in Tr igonomet r i c Para l laxes ' which I have presented a t Hers t -
m o n c e u x 1971 a n d which is n o w publ i shed in Quart. J. Astron. Soc. 13. T h e inclusion of the m o d e r n 
observa t ions does no t change the sys temat ic difference 7TCape, Yale — TTAlleghyeny — + 0 ^ 0 0 5 . Moreover , 
I have combined (1) a c o m p a r i s o n of t r igonomet r i c paral laxes wi th the m o v i n g cluster paral laxes of 
the H y a d e s by U p t o n , (2) a very pre l iminary c o m p a r i s o n between first 61-in. resul ts a n d the J e n k i n s ' 
system, a n d (3) a c o m p a r i s o n between luminosi ty ca l ibra t ions based o n large Allegheny paral laxes 
a n d ca l ibra t ions based on small Al legheny paral laxes . T h e resul t ing ' t rue sys tem' of t r igonomet r ic 
para l laxes i s : ;r A l l e g h e n y + 0 ' ' 0 0 2 ± 0 ? 0 0 1 4 (s .d . ) which co r re sponds t o 7rcape,Yaie— 0?003. 

Murray: Jus t to keep the r eco rd s t ra ight , accord ing to m y in format ion para l lax work ing is still 
go ing o n at the C a p e Observa to ry . 

Maeder: In connec t ion wi th the p r o b l e m of paral laxes, I w o u l d like to m a k e a brief c o m m e n t on 
t h e accuracy of appa ren t magn i tudes , wh ich m a y in fact a lso limit t h e accuracy of the abso lu te Mv. 
F o r example , in the Ca ta logue of Br ight S ta rs , careful compar i sons have s h o w n t h a t m o r e than 4 0 % 
of the s tars have apprec iab le systematic e r ro rs of a b o u t O^IO, a n d we shall r e tu rn in a following 
session (with D r Rufener) t o this po in t . 

Jaschek: Is somebody m a k i n g a critical revision of the para l lax ca ta logue in o rde r to e l iminate 
de te rmina t ions with small weights , which a re still quo ted , a l t hough improved values exist? 

Gliese: O n e should reject all s tars wi th large e r rors , wha t soever the va lue of the paral lax is. 
Lippincott: I wish to say a few m o r e w o r d s o n the accuracy of t r igonomet r i c para l lax de te rmina t ion . 

A t the Sprou l Observa to ry , the long r a n g e as t rometr ic p r o g r a m ini t iated by Peter v a n de K a m p , n o w 
yields series of plates on m a n y nea rby s tars covering a n interval of over thir ty years . T h o s e series may 
b e cons idered t o be m a d e u p t o 5 o r 6 individual paral lax series of 6 o r 5 yr each . T h u s considered, 
the re appea r s a far larger r a n g e in para l lax values t h a n would be genera ted by purely accidental 
e r ro r s for some series. This has occur red despi te the ex t reme effort t o ob ta in a h o m o g e n o u s mater ia l . 
I t seems likely tha t these sys temat ic e r r o r s a r e d u e to a lack of p r o p e r co l l imat ion over a per iod of 
t ime . Therefore it is n o t surpr i s ing to find tha t there a re significant systemat ic differences between 
para l laxes de te rmined a t different observa tor ies . Also since o n e a n d the s ame telescope performs 
differently over different t ime intervals it makes it even m o r e difficult to eva lua te the differences 
be tween observator ies . 

T h e second po in t I wou ld like to stress which is reassur ing, is the de t e rmina t ion a t the Sprou l 
Obse rva to ry of the difference be tween para l lax in r ight ascension a n d dec l ina t ion for the average of 
124 s tars a l ready quo ted by D r van de K a m p a s —0^0018±0^0011 (p.e.) H e r e t h e sys temat ic e r ro r s 
a r e for the mos t pa r t independen t . 

Gliese: O n the basis of rel iable t r igonomet r i c paral laxes the fol lowing m e a n re la t ions for ma in -
sequence stars f rom d F S to d M have been derived a n d publ ished 1971 in Veroff, astr. Rechen-Inst. 
Heidelberg, No. 24: 

Mv, M K type Mv, B - V 
Mv, M t . Wilson type MV,U-B (from F8 to K7) 
Mv, Ku ipe r type Mv, (U-B) C a p e (from F 8 to K7) 

Mv, R-I. 
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F o r la te type main-sequence s tars t he la t ter re la t ion, obviously , is the m o s t rel iable one . Bu t since 
t he n u m b e r of s tars w i th U, B, V p h o t o m e t r y is still larger t h a n the n u m b e r of s ta r s with R — I da t a , 
I have tried to improve the (Mv, B—V) re la t ion by a s imple fo rmu la : 

MV = M(B- V) + b*S(U-B) 

where S(U — B) is the U V - excess. I n the region B — V> + 0.45 the der ived values of b a re a lways 
posit ive. In H . L. J o h n s o n ' s co lour system b is a b o u t + 7 for F dwar f s ; it decreases to + 4 in 
t he K dwarf reg ion a n d it is + 8 for B— F > + 1.36. Eggen ' s system give a s imilar r u n of b bu t 
somewha t smaller va lues ( + 2 < 6 < + 6 ) . T h e cor re la t ion coefficient r be tween (Mtrigonometric 
m i n u s MB-v) a n d d(U-B) decreases f rom + 0 . 6 9 ( d F ) t o + 0 . 5 1 ( d K ) a n d increases t o + 0 . 8 9 for 
M dwarfs . These va r ia t ions of b a n d r p robab ly a re caused by the effects of t he observa t iona l e r ro rs 
in S(U—B) which a r e largest in t h e K dwarf reg ion a n d which d imin i sh b a n d r. 

I s u m m a r i z e : Obvious ly the re is a cor re la t ion between the u l t raviole t excess of la te- type m a i n -
sequence s tars a n d thei r luminos i ty . But the eva lua t ion of addi t ive cor rec t ions as a function of 
S(U — B), depends o n t h e co lour sys tem a n d seems t o be so sensitive t o obse rva t iona l e r ro rs tha t a n 
effective appl ica t ion of cor rec t ions is n o t yet r e c o m m e n d e d . 

Strand: W e a t the N a v a l Obse rva to ry a re n o w de te rmin ing (V — I) for all red dwarfs on the para l lax 
p r o g r a m . 
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