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Abst rac t . T h e impor t ance of red a n d infrared magn i tudes for late dwar f M- type s ta rs is stressed. T h e 
abso lu t e magn i tudes for the neares t s ta rs wi th (R — I) ^ 1.20 is re-assessed. 

T h e S p r o u l O b s e r v a t o r y a s t r o m e t r i c p r o g r a m in i t ia ted in 1937 by Pe t e r v a n d e K a m p 
is p r i m a r i l y devo t ed t o n e a r b y s ta rs w h i c h a re t o a g rea t ex ten t faint red d w a r f s ta rs . 
O n e of t h e m a i n object ives is t o a sce r t a in w h e t h e r these s ta rs h a v e u n s e e n c o m p a n i o n s 
revea led by the d iscovery o f va r i ab le p r o p e r m o t i o n . A b y - p r o d u c t of th is p r o g r a m is 
t h e a c c u r a t e d e t e r m i n a t i o n of pa ra l l axes w h i c h leads t o a b s o l u t e m a g n i t u d e s . M a g ­
n i t u d e s in t he r ed a n d inf rared m a y a lso be i m p o r t a n t in p o i n t i n g t o un re so lved 
b ina r i e s f rom red o r inf rared excess. 

F o r la te M dwar f s t he re is l i t t le difference in t he (B— V) w i th inc reas ing Mv whe re ­
as t h e (R — I) changes significantly w i t h MR for t he very la te t y p e s ta rs . The re fo r e , red 
a n d in f ra red co lo r s a n d m a g n i t u d e s c a n be i m p o r t a n t as s t a n d a r d s . K r o n a n d his a s so ­
c ia tes ' ( K r o n et al.,1957) m o n u m e n t a l p h o t o m e t r i c r ed a n d in f ra red w o r k o n 282 s ta rs 
w i t h k n o w n para l l axes inc ludes m a n y r ed dwar fs . 

I n th i s n o t e I a m pa r t i cu l a r ly c o n c e r n e d wi th t h e s t u d y of t h e d i spe r s ion of co ld r 
a n d m a g n i t u d e for t he very l a te M - d w a r f s w h e r e (R — / ) , K r o n ' s sys tem, is + 1 . 2 m a g . 
o r g rea te r . Th i s cons t i tu tes s t a r s w i t h spec t ra l types M 4 a n d la te r w i t h Mv g rea te r t h a n 
+ 12. K r o n ( K r o n et al., 1957) h a s p o i n t e d o u t t h e in t r ins ic sca t te r , f rom (B— V) vs 
(R — I) p lo t s , u p t o several t e n t h s m a g n i t u d e s far exceeding t h e p r o b a b l e e r r o r s ass igned 
to t h e co lors . 

T u r n i n g to a p lo t of MR aga ins t (R — I) for (R — 7 ) ^ 1.20, (f igure 1), t he a u t h o r has re­
assessed t h e pa ra l l ax d e t e r m i n a t i o n s of e ach s ta r t o achieve t h e bes t poss ib le MR. T h e 
p r o b a b l e e r r o r of each MR a s d e t e r m i n e d f r o m the p r o b a b l e e r r o r of t h e pa r a l l ax is indi -
ca t ed .S ince these a re n e a r b y s ta r s w i t h n > + 0 ! 10 t h e p . e . in MR is genera l ly sma l l e r t h a n 
+ 0T15. T h e pos i t ions in t h e d i a g r a m s h o w a sca t te r of 1 m a g . in MR a n d 0.2 t o 0.3 in 
(R — I). K r o n a n d associa tes ( K r o n et al. , 1957 ) f o u n d sys temat i c differences t h a t d e p e n d 
o n space veloci ty. T h i s a p p e a r s t r u e in t h e d i a g r a m for s ta rs w i t h (R — I)< 1.3, in the 
sense t h a t h igh veloci ty s ta r s a r e t o o fa int for t h e (R — I). T h e re la t ively few s tars 
ava i l ab le , wh ich a re r edde r , d o n o t s h o w th i s sys t emat i c b e h a v i o r . C o m p o n e n t s of 
d o u b l e s ta rs have been singled o u t t o see if b o t h c o m p o n e n t s dev ia te f r o m t h e ave rage 
in t h e s a m e way. I n genera l th is s eems n o t t o be t h e case . B D + 1 9 ° 5 1 1 6 A , w h i c h is 
n o t r ed e n o u g h t o a p p e a r in t he a c c o m p a n y i n g d i a g r a m , is c lose t o t h e ave rage of 
o t h e r s ta rs w i th s imilar co lo r b u t t h e B c o m p o n e n t is o u t s t a n d i n g . O n e o b v i o u s 
e x p l a n a t i o n is t h a t B D + 1 9 ° 5 1 1 6 B is a close d o u b l e of nea r equa l m a g n i t u d e s . T h e 
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F ig . 1. MR — (R — I) re la t ion for nea rby late M type dwarfs . T h e vertical l ines represent the p r o b ­
ab le e r ro r s of the MR. T h e o p e n circles indica te h igh velocity s tars . T h e o p e n circles wi th crosses 

inside represent es t imates . 

s e p a r a t e c o m p o n e n t s of L 7 2 6 - 8 differing by 0.5 visual m a g n i t u d e a re e s t ima ted to lie 
c lose t o a C e n C a n d La i 21258 B , respect ively. 

T h e inf rared m a g n i t u d e s of R o s s 614 A a n d B h a v e b e e n inferred b y t h e shift in 
t h e b l e n d e d i m a g e o f t h e sys tem t o w a r d the i r cen te r of m a s s o n S p r o u l a s t r o m e t r i c 
in f ra red sensit ive p la tes c o m p a r e d t o t he pos i t i on of t he b l e n d e d i m a g e in t h e visual 
r eg ion . Th i s shift yields a va lue for t h e A m in t he inf rared c o m p a r e d t o t h a t in t he 
v isual reg ion (L ipp inco t t a n d He r shey , 1972). 
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D I S C U S S I O N 

Murray: I feel tha t there really is a p r o b l e m of the red dwarfs . A n y k inemat i c invest igat ion of these 
s tars m u s t be based o n a select ion by p h o t o m e t r i c cri teria only. Unfo r tuna te ly su i table pla tes for 
p r o p e r m o t i o n work , reaching mv ~ 17 a r e n o t easily avai lable , bu t a n y o n e w h o h a s a su i tab le mate r ia l 
shou ld be encouraged t o de te rmine p r o p e r m o t i o n s of all red s ta rs in each field. 

McCarthy: Conce rn ing t h e need for m o r e d a t a for red dwar f s ta rs discussed by M i s s L ipp inco t t 
a n d a l so by M u r r a y I wish t o po in t o u t t h e impor t ance of red dwarfs in the Ple iades cluster . A m -
b a r t s u m i a n has predicted tha t s o m e 1000 s ta r s fainter t h a n mv = 13 will p rove t o be c luster m e m b e r s 
a t t he faint end of the m a i n sequence . T h u s far some 200 flare s ta rs have been discovered a t the 
B y u r a k a n , As iago a n d Tonan tz in t l a observa tor ies . M o s t recently (Augus t 1972) a n o t h e r 200 flare 
s tars have been repor ted in a B u y r a k a n repr in t . M a n y of those flare s ta rs a re ident ical wi th the faint 
r ed s ta rs selected in objective p r i sm s tudies by T r e a n o r a n d myself a n d in p re l iminary bl ink es t imates 
by Luy ten . 

T h e de te rmina t ion of R — / co lou r s will be i m p o r t a n t for these s tars . I n D e c e m b e r 1971 I ob ta ined 
24 pla tes centered on the Ple iades in infrared, red , yellow a n d blue wave lengths wi th the P a l o m a r 
48" (120 cm) Schmidt te lescope. A t Cas te l G a n d o l f o we have begun the de t e rmina t ion of pseudo-
m a g n i t u d e s and co lours for these s ta rs . I we lcome any suggest ions a n d a ids in de t e rmin ing a faint 
red a n d infrared photoelect r ic sequence as a basis for photoelec t r ic in te rpo la t ion . 
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