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'III; star ■ Visa; M.ijoris. >< 111 IS"1, i + 4!‘ M', pilot.
mag. 4 s, was announced as a spectroscopic binary lu 

Vogel in V.NI.'V1 It was included in a list of .VJ s Ntars whose 
spectra were investigated lie Vogel ami Wilsiug at l'otsdam 
Vogel states that on one plate lie found an imlicatioti of t In- 
doubting of the K line, ami the . ! /y. line A I |s| doubled on mu 
or two others.

It was first observed here in Hebruarx l'.Wis and since then 
sixty nine spectrograms have been obtained fifteen with tin 
old. and the remainder with the new single prism sjKctiogrnph 
This star is of the .■/ txpe, according to the Harvard classitica 
tion. the principal lines lieiug measured being the 1/y. A 11> 1, 
the hydrogen series and K. Onl\ three of the plates obtained 
here show definite double lines. This is probably due to tin 
faintness of the secondary component, whose mass, os will !■• 
seen later, is only about one sixth that of the primary, as well 
as to insufficient dispersion in separating the two s|>cotr.i. Tin 
length of exposure requited for a star of this magnitude foibadi 
the use of the three prism instrument < In this account aUo 
" Seed 27 " plates were used for the inajoiitx of the sjartro 
grams. Six were taken however on "Seed ‘Jd. ' and the finer 
grain gave a much better spectrum. The average length of 
exposure required for these was till minute - The blending i,| 
the lines of the two spectra made the measurement of the plati s 
rather unsatisfactory. In one plate in which the lines wen 
separated those which showed doubling were the ,1/y lint A I |s| 
an 1 the two iron lines A IUÔ and A 4o0< In another the lines 
A I'!iIS and A 1101 II were found to be doubled, with fau t 

• A ! V / ■ '/ X . ' : \ 111 ; ■ ;



Z". //. Pat kit

indications also of a secondary s]iectrum in the iron lines A 
A 4.T2.Ï and A 42(1(1. In the third plate only A 4.'llis was nteasur 
able. No trace of a doubling of the K line was found on any ot 
our plates.

The lines measured were as follows :

Klemcnts Wavi-I .L'ngtli
Measured

//3 4«S(» i *5^7 12
he 4î4‘)"7<Hi 4<>

•IA- 44Sl'4<m h.)
//; 4>4«><»34 5s
/•; 4 s
he l-’iVi-'-s 7
Si 4liS’21I <1

4 lui ‘S<)u ^ *
Cci i k i

The hydrogen lines with the exception of //. are broad and 
diffuse. The Mg. A 44s| is the best line in the spectrum and 
was measured on every plate as will be seen in the table above 
Metallic lines other than Mg. A 44X1, /r A 4Û4Î) and K do not 
occur frequently. As different lines on the same plate in main 
eases gave widely differing velocities the determination of the 
period offered some difficulty. Several such plates were n 
measured or checked by other observers, and the resulting means 
taken. These measures were usually in fair agreement, h'roni 
the consideration of the velocities of the Mg. line alone the period 
was found to be between fifteen and sixteen days. Several trial
using the velocities of whole plates gave là > I days as the most 
satisfactory ]ieriod.

Following is a table of observations with data of each plate :
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Diane from No. ,,tJulian D.iti
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Plate J.ilian 1 late Phase from Velocity ^"f V\ V gh (>-(

3305 241X770*646 9*3*5 29 6 () 5 0*9
7X2*60(1 15 *4**5 6 6

34<Jf‘ 787*625 4524 20*3 5 6 0*2
34«7 789 627 6*526 3* "5 6 4 + 2*0
i4l<‘ 790*5*44 7*493 40*8 5 6 7>

3422 797*549 14*448
8 ) *

145 *1 s 5 6 + 0*7

344 * 803*639 4*698 - 327 3 5 2*9
3454 Hi 1 653 13*0 5 4 0*0
$866 9018*905 14104 + 5"2 (1 -f 6*o

3S«>3 027*880 7*179
-t ! 14 6) •

14*0 1 3 4 0*2

4094 100X26 6.925 + S3 7 ! *
4 3 3 1

41S2 ' i7'7s" 6*205 3> *1 5 5 -t 2*0
4231 I48*700 1 *270 - 8 1 6 4 til
4207 >51771 6*350 - 32*3 5 3 f- 0*0

* 1» uli!e spectrum.

The phases are computed from the filial \ :il lie of T, and tlie
esid liais are scaled from the corrected curve. The dates wen-
rouped into seventeen normal daces, according to phase. and
ach weighted as in table below

Xorm.U Vi.acks 1st Soi.vtion

No. Julian Date I'haK V'clocity Weight Residuals ()-(

I 24'*s393* *3° 1*210 + 1 *5° 1 *0 + 4*53
l 742*924 1733 >75 2*0 440
3 . : H 2*793 • H 44 1 0 > 1 *68
4 •IIOOO3 4*224 2*87 2*0 3*<K>
5 44.S 5 I 3 5*5^7 •3*22 25 + 1 86

754*423 0*105 2 1 *02 1 0 1 74
7 6*155 10*24 1*5 + 1*3°
s 770-I27 7*831 32*05 2*0 2*19
0 34*1*629 N-623 20*40 2*0 + 2 *68

lo 771-435 10*293 34*45 2*0 0*45
11 3oi 880 10*847 33 05 1 "5 0 >3
12 740* 13s 12140 2*0 1*52
13 *'5'S*<)84 12*600 35*40 5 4'17
M 391 7°° 13*459 27*05 1 *0 o*68

15 079.036 18*90 *5 + 2*82
It) 47i*‘50i 14*34 10*97 1*0 • 475
17 762*440 15*349 16*90 1*5 ' 2'2'

A velocity curve was drawn through the normal places by 
the graphical method of Ur King, giving the following pre
liminary elements :
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/’ I•"»’>>4 days,
,• :ui,

01 1(1°,

A" -2 km ,
y - IS ,VI km ,
1' 24179111-IBS J. I)

A least s,[Marts solution with these elements gave the follow
ing corrections :

a r + (It It It IS days
a y + (117 km..
6 A 2■<):’. km.,
8 c ill ill.
6 ill + 4° 1.1.
8 r + (HU s days.

The value of is. ;■ was reduced from I mi to VIT I In stth 
stitution in the observation equations it was found that the coin 
lulled and ephemeris residuals did not agree close!\ A second 
solution was accordiugh made The velocities of ~ix additional 
plates were included which had been obtained after the li t M soin 
lion was tn i le. The number of normal places w as reduced to 
ten and the period taken as fixed at 1.VN4II1 days The normal 
places for the second solution follow In the last column will 
be found the residuals from the final curve.

Julian Dale flUK- Velmily Weight Residual

, 24 lS()S2*(>ho 1*541 "44 1 'O
7431'H 2*791 11 *45 1 > 3*«i

3 508*528 4*28o 2 *7«» ; 1*8
4 479*090 5 4<»4 14 S'l o*8
5 450*809 6*61(1 24 th) 0*2
(i 537*74'» 8*2(19 3 *’62 4 * 0*4
7 740*258 10*1 18 34J2 4 5 0*5
s 574 M') 12*012 32 45 3 oil
9 >43 *4* 13 4<x> 20*i,| 1 4 0*5

K) S.V^lQl 1$ 092 17*2.5 3 1*1

The « of these gave as further corrections08
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<Sy + '.‘il km.,
» A" + -311 km ,
5 r + (l_>4,
i'o - 2°177.
6 / — -osr. da> s.

The definitive elements of the orbit now were .
/* I.VM01 days,
/• 211-1, 
ui 1 lvtt."i,
A" ’JH til km . 
y IN'-lô,
y L'iiT'.mi-iui j. h .

’flu value ol was reduced from 43 to 33. and tile agice 
un lit Iivtween the computed and ephtmeiis residuals was now 
satisfactory, the greatest difference lieing Its km. The table 
below nixes a summary of the values of the elements after eat h 
solution

t- oi'cnl I'relimiiiary Values 1-irst Ctirredeil Values

r 15S401

I S i,li
‘ml ISli I, |l.

-’I14 ’"44
<i‘ n5 ■ v e;

IS 45 "'5-*iS'â‘1 km.
A 24171ml IliS I. 11. 'KM HU I. 11.

4.451»,issi km

In the column of final values is also given the probable 
error for each element. The probable error of a normal place of 
unit weight was -fc 1 '7 km., and that of a plate of average weight 
was vompute-d from the residuals scaled from the final curve and 
found to be I I kill.

Although there are only three measures of the secondary 
component an approximation to the value of A" was arrived at by 
substitution in the equation

y + A cos 11 -f c cos in
,/ / 

.//
/

\
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giving the velocity at anv point in the othit. The values of r, 
in and 7 being known, that of n was determined in the usual way 
from the mean anomalies at the observed velocities Successive 
trials of the value of A" in the above equation gave 1-0 km as 

the most satisfactory Hence a compatison of the masses of the 
system maybe had from the relation

.1/ : .1/ A' : A" I JO : 2011 .Vs : 1
It is interesting to note that if further measures of the 

secondary substantiate this value of A" this proportion of the

Vkuicitv Cvrvi: or «> Vhs.k M ajor is

masses is one of the highest vet obtained. It is probable due to 
the resulting faintness of the companion that more plates show 
ing the double spectrum were not obtained

In conclusion I wish to acknowledge with thanks the kiiullv 
interest shown by the Director throughout this work.

Dominion Ohskrv.xtorv,
Ottawa, Canada.

December, 1911


