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The Orbit of the SPectrascopié Binary 2 Monocerotis.

INTRODUCTION ~ History an& desciiption of star.

The Spectroacapie‘hinéry "2 Monocerotis" was
discovered at the Yerkes Observatory in 1914 by Mr. S.B.
Barrett. The announcement in Populsr Astronomy Vol. 22,
page 234‘.(1914) gave the period as approximately 9.36
days anﬂ_the range as 120‘kiloﬁefers per second. The
presence of the secondary component was suspected. In 1919
Mr. Barrett had measured twenty-six plates and had established

the period as 9.3556 days.

Other duties at the Observatory have taken Mr.
Barrett from the radial velocity work and the plates were

given to the writer for the completion of the orbit.

"2 Monocerotis™, R.A. 5he 54.3m., Decl. ~9° 341,
according to the Henry Draper Catalog, is of type A5 and
of a visual magnitude 5.10. The spectrum of the primary
is very good, with many sharp lines. The secondary compon-
ent is Ziffwfiif' showing only at the times of maximgm and
mimimum, on the good plates. The type could not be determined
but seemed to be similar to the primary as the lines of the
secondary observaﬁle were the iron lines, 4045, 4063, 4071,
titanium 4468, 4501, 4549, 4563, 4572 , the sbrontium line

4077, and the magnesium line 4481.



OBSERVATIONS.

The observations extended over a period of ten and

one third years, from 1912 fto 1923, distributed as follows:

1912 Fell 2 plates.
1913 Jdan 3 plates .
Feb 7 plates (3 on one night)
- Mar 3 plates
, Apr 1 plate
- 1914 Maxr 3 plates
1918 lov 1 plate
1919 6 plates ( scottered through fall
and spring )
1922 Hov 2 plates ( one a 3 prism plate)
Dec 3 pl-tes
1923 Jan 1 plate.

Table I on page __ contains all the observations.

The spectrograms were obtained with the Brucs
Spectrograph used with the forty inch telescope at the
Yerkes Observatory, Williams Bay, Wisconson. A complete
description of it is given by Director Edwin B. Frost in the
Astrophysical Journal, Vol. XV, (1902), pp. 1-27. For
the most part the spectrograph is used with only one priém
but it is so arranged that with about an hours work two more
prisms may be inserted and a dispersion by the three prisms
can be obtained. The crmera used is lknown as the B camera
and the plates taken with it are the B series. A prefix
1l or 2 is used with the B to designate one ot two prisms and

for the three prism plates there is no prefix.

The average dispersion for a three prism plate
using the B camersa ia about ten Angstrom units per millimeter

and the one prism is about thirty per millimeter.



M2 ASURENMENT and REDUCTION.

The spectrogramgé were measured ﬁith the Gaertmer
measuréng,gngineyof the K. U. Observatorj. The engine ié
especially constructed for’the ﬁeusuring of~speetrograms,'
and consists of a heavy cast iron bed-platé with carefully
scrapped guides. The earriage, which holds the spectrum
plate, rests on the guides and is moved by a micrometer screw
of 0.5 millimeter pitch and a diameter of 15 millimeters.

The screw head is graduated in 500 parts. The full revol- .
utions of the screw are read by means of a scale in front of
the instrument. The curriage has a range of 80 millimeters.
The microscope is a&justable so as %o obtain a’wide variation

in the magnifying power.

' The method of measuring a spectrogram is that used
at the Yerkes Observatory. . The plate is placed upon the
carriage, adjusted, and the comparison line $#fddfif iron
4045 is placed on the cross-wire when the scale reading is

20,0000 end with the violet end of the spectrum to the right.
| After measures have been made the plate is reversed, seale

at 50.0000 on the same line, all lines are remesasured.

- Four sgttings are made on eachvline, the hair-line
bisecting the comparison spectrum line at a paint about one
third the leéngth of the line from the star spectrum.  Two
settings are made onzgaper and tvo on the lower section of
'the line. The star line is bisected by the hair-line near

the center of the spectrum.



The reduction of the one prism spectrograms meas-
ures is by the short method of Schlesinger, Publications of
the Allegheny Observatory, Vol I, page 9. . A table is
made for the spectrograms from anyrbna sgectrograph. This
table was secured from the Yerkes Obserfatory.  The table
is constructed from the known wavelength of a star line énd

from certain comparison lines
its distanceAfcr-zera;velocity is ecmputed. When the plate
is measured, the distance of the star line from the compari-
son lines, one on either aide, gives the amount of shifg of
the line in millimeters. This shift when multiplied by the
velocity for a éhift of one millimeter gives the wvelocity of
the star « A correcfion must bte made for the varying
dispersion of the prisms dueto the variation of the tempera-
ture at time of observing,fwom the normal temperature for
which the fablea ate computed. Thig is done by knowing
the normel distance between the two comparison lines and
conparing with the distance measured. After the veloeity
of the plate has been obtained it is necessary to correct for

the carth's velocity around fhe sun in order to secure the

radial valccity of the star relative to the sun,.

IELIMINARY ELEMENTS.

%hen the radial velocity of the piates have been
found it is neéessary:to determine the period, the first of
the elements of the orbit. Mr. Barrett's 1919 determination
of the period was 9.355 days the value I used in plotting
the observations. The date January 17. 1913, 15h. O2m. GMT.

was taken for the zero phase for it was very near the maximum



velocity. After all the velocitlies had been plotted, the
period was aﬁjﬁstea $ill the observations fell on the best
smooth curve. The final periocd, assumed decfinitive as the

observations covered a period of ten years, IS 9.35563 dayse.

The remaining elements of the orbit were obtained
by the Lehmann~Pilhes graphical method. (Page 142, Binary
Stars, by Robert G. Aitken). The V-axis or the velocity of

T SRR : . Nleaswring
the center of mass of the binary is obtained by imdemes=iifng
the area sbove and bolow the axis and adjusting it till the

areas are equal. The ve&ocity can be read frost the graph;

The velocitygat any time is given by fhe feddowing

formula: -
a5 =y +pasini lje cos w + cos(v + w;]
{(1). T 7g§=fag%“ ( )
where

¥ = velocity of the center of mass
u

)

mean daily motion

o
it

gsemi-major axis

[
it

inclination of orbit plane to plane perpendi-
- ecular line of sirht.

*

e = eccentricity

- argument of periastron

=
it

v = true anomaly

Taking A and B as the magnitudes of the curve-
ordinates at the points of maximunm and minimum, reckoned from

the V-axig, and regarding B as a positive quantity, we have:



(2) A=K 1+ ecosw)
féi B=X 1~-¢ cosw)
ﬁ E=pasini/1-e
and therefore |
(4) A+3 2 =g -
(5) A»B/E#Ke;oaw
(6) A'-P‘B‘,/A-»B = g CO8B W
X is éherefare the half- am@iitude of the velocity curwve.

Let:

point on the V-axis of the same phase as A.

i

= point of thé V-oxis of same phase as B.

= poinﬁ of aphelion
See Vel curve, g _
= point of perihelion

YU 0o o @

Zy = Area of AaC
Zp = Avea of DBD (regarded as negative in sign)
We then have thes formula:

2748 4o + 41
A+B Zsg -1

(7) esinw =

Bgquations {6) and (7) determine e snd we.

At the time of periasiron passage v = O6 and

hence the equation

(8) E%;ﬁ. =K1 + ¢) cos w + V.

which gives the ordinate corresponding to the point of peri-
astron passage. Two points on the curve will have the
same ordinate, but since {v + w) equals 0°, 180°.,360° for

the points A, B, or A, respectfvély, there is no ambigunity



as to the position of the periastron point.

There is no method except statisticaliy of deter~
mining the value of "a" or "i", but the combined value may
be obtained by the formula:

(9)e & sini = [£,15833] RP/1 - oF

The valﬁes bbtaine& fram the velocity curve of

2 Monocerotis are as follows:

A= 74.2 ¥m.

B = 51l.0 Xm.

V = +21.8 Km.

Z1 = b.1l4

4o = ~5.78

K = 62,6 Kme

log 1 = 1.58524 |
which give: the following preliminary elements:

V =+ 21.8

Hi

= 9.35563 days
= 0.1937

= 026 ZmMe

= 1629

= B S I

= JeDe2419673.41

sin i = 7,900,000 Em.

©

TITITITITIR T

BRENESTETATION.

To test the elements by comparison with the

observations, the radial velocity for each date was computed

by the formula:



(10) a¢/at =V + Xecosw + Kcos (v + W)
The value of "v" was obtained from the "Tables for true
Anomely in Elliptic OrbiitsY by Schlesinger and Dic}_c, in
The Publicatious e:E’the Allegheny Cbservatory, Vol. II,
page 155, The resulting residuals are in Table I

page  , colwum 08 O,

LEAST DQUARE SoLuUT1On.

A least square solution is applied to obtain cor-
rections to the preliminary elements. The solution is that
‘by 12/71770"(2—‘;///1‘55 arnd redifjed

proposed, by Schlesinger in the Publications of the Allegheny
Observatory, Vel. I, page 33

| The formula {10) for the veloeity at any point is
differentiated and to facilita.té conmputation is transposed
into the following equation:
(11) a (ag/at) = /" +cosu .k +sinu . 7
‘ + «x8inu. € +gsinu T
which is the equation of condition.
o« = 0,452 sin v (2 + e cos Vv )

@ = (1 + e cos v)%

(1 + e)2
I’ =4V + e cos w.dK + Ecos w.de = Kesinw.dw

H = gx

i = =X dw
€ = -K(2.21/1~¢%) de

- / 1+e . 4
T Kp l=-g (1-e)

The quantities «xand & are tabulated in the Publications



of the Alleghney Observatory, Vol. I, page 38.

The observations are combined into normal places.
To do this the weighted means of the phases of the observ-
ations (whose phases were about the same) and of the residuals
are taken, forming a normal 91ace of &eight equal to the

combined welghts of the observations.

Thege residuals of the normal places,vtogether with
the coefficients of the unknown gquantities are substituted
into equation (11) to form the equations of condition.

The equations of condition are: |

10. 4 9.00/ + Be59 K + 2.70% + 0.03 € + 2.69 7

+
#
1

28.0

2)s + 9.00 + T.49 + 4,99 + l.42 4,92 = ~ 20.6

4+

1

B)e + 7400 = 0.3l  + 6.99 4 £.28 + 5.39 = = 30.1
£)e 4+ 4,00 = 1.56 4 368+ 3,26 4 2448 = + 13.4
5)a + 600 “ BeB7 4+ 4,58 4+ 3,66 + 2.74 = - 42,0
6)e + 8,00 s 7.93 + 1.08 + 0,37 + 0.51 = + 24,2
7)o + 4,00 = 4,00 = 0.05 = 0.01 = 0.22 =+ 41.0
8)e + 9400 = 6,57 = 6e15  + 24246 = 2.95 = +32,2

9). +13.00 - 4.01§ =12.35 + B.68 - 6.90 = +101.9

[l

- 1007
11). + 6.0C -+ 44,70 -~ 3,73 + 2928 - 3.22 = - 59.8

10). + B00  + 1.35 - 4.82  + 4,35 =~ 3.35

The solution of the eguations of condition is
that due to Gauss, i.e. combining them into normal equations.

The normal equations are:



r K 7 € 7
+ 80,00 = 6.12 « 3.08 33.20 + 2,09

+ 39.48 + 5,09

+

3.92 + 4,85

3 4.-0:4:8 - 2.81 + 2‘?0];4
22,30 - 0.45

Ky

Solving the above equation the f§¥i§ﬁ£ﬁ§
are found to be: ‘
/7 = - 0.85 K = - 5,50 o = - 20429
€ = = 2.105 T = + 25.69
which gives the corrections to the elements.
dA =~ 5,50 ¥m.
dw = 4+ 182957
AT =+ 0,405 da.
de 0.0146
0.44 T

It
‘4

av

L}
+

DIFINITIVE ELBMERTS.

V =+ 22.24 Kn.

P = 9.3553 days (assumed)

e = 0.2083 % 0.0079

K = 57.1 * 2,63 X

w = 35241 % 2266

T = Ju.D.2419673.815 * 0.064 da.

s 8in 1 = 7,200,000 Xm.

AV
= + 12.5

B 197.8

i
1

143.5
7.9

L}
L)

84‘: 7

|
1

wiknowns -



TABLE T. - DN OBBERVATIOHS

Obs. | leas- E, ' Pripary ___Secondary
by: | nred Date, G. fe To Fhase [ilce ci|Tof Vel. | Hegid {iios. cil Vtd Vel. | Hesid
fivas - lines O=C- | lines G=3
iviz Qe fdea M. | 0eQLY L
B . |1v Sont. 80 21 55| 4 1 :;o 4| 5.7 2 | 476
L B Gets 4d. 22h.42| 7.114 5 1]+34.0] -13.1 S
, .| 15138 ) '
B v CJun. 17 15 02)] 8.892 b 4 | +94.5 | - 0.3 4 -582
L LY ‘ 24 15 43| 6.5b2 10 3 1+25.2 | +40.5 :
1 T Jan. £9 16 15| 2.246 15 S | =12,8 40,4
L v Pebh, 316 02 7.207 5 4 | +51.7 +0.6 4 -11
3 Ly B 15 Bl | $.07¢ 4 S| +8Y.7 ~1.6 4 ~58:
B Ly b 14 bH7)] ©.173° 7 S | +82.4 ~6.4 5 -58
3 inv 65 16 20| 9.266 6 | B |+82.5 S 5] ~E&.
b1 3B 714 0% 1.778 10 S | =14.0 | =14.4 2 - +88
B Lv. 13 14 44| 7.769 . 8 o | +67.2 | «T7.4 8 -5
B v 24 12 41| C.000 6 S | +80.9 ~1.8 6 ~-48
i LV liar. 5 13 10| 9.07¢ 5 2 | +80.,5 | -11.0 S -65
B 3 ‘ 10 14 22| 4.680° 5 1 |=13.1 +9.4
B 3 : 21 15 18 6.271 5 2 | +24.5 45.8
L. I Apr. 15 13 43| 3.276 3 1 | =23.6 +4.5
I Ly 1914
Har. 4 15 10| 8.143 S 2 | +74.9 | =12.,6 3 ~51
‘B B 9 14: 00 59858 1 1 "2594 +5.6
B B 16 14 19 ] 1.498 5 2 +6.7 | =4.1
) 1918 '
Tk, B ov. 11 19 38| 0.000 7 1 [ +8&.1 +0,.7 4 ~46
' 1919 ~
3 B Jen. 24 14 18| 8.330 7 1 |[479.7 | =12.4 2 | =39




Table L.

(cor?7

of Obs. @ llcas-

P YA

secondory

Hoe of Dute, Ge e To Thuse 1Gs OF t. Vel ReBi0.16. CT . Tels.  Besid.
~Plate by: - ared ' lines - 0=-C lines - 0-C
\ © by ‘ : ' )

5452 B nv Feb. 7 14 20 3.600 5 5 ~17.4  +11.8 4 +107

5468 3 LY Mare 712 B2 2.465 5 3 -23.0  45.¢ 4 490

5624 B,Pr. 3 Nove & 20 36 1.591 . 6 2 +16.0 +310.8 : :

5640 B3,Pre 3 21 81 28 0.936 5 2 27D =83 |

5646 pr,3 LY bec. 15 19 33 6.084 & 4 +19.0° +10.4

| ’ 1922 . oL

6652 A nv Iove 6 20 41 6€.178 Y 4 +21.4  +¢.8 ;

6674 9 LV Dec. 11 17 40 5,465 11 3 -27.0  +1.9 7. +57

5681 T LV ‘ 18 1% B4 1,219 g 2 +37,6  414.5

6691 a v gz 22 19 23 5.242 8 5 ~13,0  +0.1

6707 o v fan, 15 16 56 1.030 - 8 3 $18.4 =13.5

Y70 ' A 1922 . | - i |

- | ov. 24 20 56 5,429 4 5 4,5 44,5 4 +59

#

Bagsed on definitive period

ang

time of Periastron passage.



Observers listed in Zable I.

B = 8. B. Barrett
P = Edwin B. Frost
L =0.J. Tee

Lv = C. 7. Elvey

¥ = 4. J. Monck

Pr = J. Paraskeropounlos

= Otﬁo Struve
Wk = Miss Wickhanm
Table II. Table of Hormal Places.

Ho.: Phagse : Wh.: Obs.Vel. : 2 C
1 i 95.8 i 9 i + 90.0 ; 2.2
2 ; 98.8 ; 9 : + B2.2 § 0.2
] : 11.0 ::7 2 + 2663 i 2.1
4 316.2 14 i+ 124 ;4 6.1
5 : 2l.2 i 6 § -~ 14.0 ; 5.0
6 35.9 8 : - 25.6 0.4
7 i 39.2 ; 4 ; - 19.0 i 5.5
B 561 9 :- 8.7 i= 4.l
9 : 66+ 5 :15 ; + 21.9 ; 2.8
101 76.5 5 i+ 48.2 i = 0.6
11 ; 85.0 : 6 ; + 72.5 e; 2.7
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SUMMARY OF HMEASURES

Object: | Tyne:
‘ 1 . 2 Monocerotis . A5
Redes 5 ne Bame o 000he Lgopqn
| Plate: 1
Number: 11 3099 Observed bdy: g
Date: 1912 Sept. 30 Measured by: Iv.
G.M.Te: 21H. 55me Weight of plate: 4
;‘Wave ; Wt. x Velocity ;; viave ; Wt. x Veloc;ty :
:Length' Primary~ Secondary: ;Length: Primary:Secondary :
4250 e B6.85 i+ 40472 i % o :
14481 e 47.14 : : H : :

4549t e 144.50° + 88420 it

.

tABBE e 45,70 - N : :

9o ®é 40 &% sy 2

Weighted Mean
Reduction to sun =~ 99.04  + 51.59

24606 F .

Radial Velocity 30.38 + 76.25

Plate:
Number: ' Observed by:
Date: }glggig . Measured by: ;%
3.M.T. . 13 Jan. Weight of plate™*
ST T8y Ozm & P 2

; ave - Wt. x Velocity ;; Wave ; Wt. x Velocity :
:Length: Primary:Secondary.::Length: Primary:Secondaxry :

-

S4045 i+ 11B.70: = 28.56 ::4163 :+ 104.30: ~ 41.18

S 4063 §+ 105.00' 114202 -+ 106.80 :
14077 <+ 107. 45 114468 1+ 95.75 - 32,00 -
. 1 448l 14 113.85 e :
L4132 .+ 116.20- 24549 <+  96.80: ~ B57.87

Weighted lMean

Reduetion to 5un“——:~}gg:gg—:—_§§lg§~..

Radial Velocity |, 94 45 . 51,97




SUMMARY OF MEASURES

Object: 2 Monocerotis Type:

R.A.: 5h, 54m. = Decl.: .go 34&

Plate: 4

Number: 1;3 3258 Observed by: T
Date: 1913 Jan. 24 ©  Measured by: iv.
G.M.Te: 15he 43ma Weight of plate: 3

© vave .. Wt. x Veloeity i, - % Wt. x Velocity
Length Primary: becondary-'l.ength Primary:Secondary :
14045 1 4 44, 80 A : :
: L~065 T+ Bh. B< - 4501 1+ 32,11: :
4077 14 46.37 : t1 4543 + BB.CR :
14132 1+ 55.60 1 4572 + 37.91 ¢ :
1 4202 +  6.50 : T : - :
: 4468 1 v 44,32 : ae : : :
: LASI c ¢+ 48,31 : - : : :
Weighted Mean + 3994
Reduction to sun =~ 14,79
Radial Valocity + £5.15
Plate: 6
Fumber: 11 5268 Observed by: L
Date: 1913 Fab. 3 Measured by: Ive
@.M.T.: 18h. O2m. Weight of plate: 4
f Jave W, x Velocity . yave Wt. x Velocity

:Length: Prlmary Secondary ::Length: Primary:Secondary

. .

- -

S4045 |+ 138,16 + 10.78 ::4202 4 137.70 : - l.4d
4065 -+ 145,10, + 11.80 .- 4481 4 135.40
4071 .+ 7B.20.+  5.13 .. o

oy ¢
et 2s o0

ce o0

40 4y
*»

. -
. »

LAY IR BN X AR

s o

Veighted lMean + 69.95 + 6.78
Reduction to Sun__ . 38,21 - 18,21

Radial Velocity + bl.74

11.49



SUIMMARY OF HMEASURES

Object: 2 Monoceerotis Type: Ab
R.A.: bhe 54m, Decl.: ~3° 340
Plate: 7
Number: 1B 3275 Observed by: B.
Nate: 1913 Feb, & Measured by: Lv.
G.M,T.: 13hs 3lm. Weight of plate: 3
> wave 1t X Veloeity 17 wave - Wt. x Velocity

.

4077 [ % 209,50 -~ 15.69 .

-

Length' Prlmarz becondary--Length Primary:Secondary .
TEUES T wlbe OV =~ ZH.8b : . .

- .

; 1063 [ + 215.80 - 35.55 ;; L

- .

L4481 [+ 224,90 - 5310 .

48 46 40 2% o

WVeighted Mean + 108.31 - 33.32
Reduction to sun = 18.57 - 18.57%7

Radial Valocity + 89.74 ~ 51.89

Plate: 8
umber: i§l§3Z§! ) Observed by: B.
Date: t?oa 5] Measured by: IV
@107, L4h. 57m. Weight of plate: 3

-

s V]ave

Wt. x Velocity ff Wave f Wt. x Velocity

:Length: Primary;Secondary T Length Prlmarv Secondary :

{4045 [+ 210.000~ 26.28 4250 i+ 8B.44i- 40.52

14063+ 332.70! -14501 §+ 83. 95‘ 51.20
14077 1+ 221.50] 114549 .+ 184. 39 - 30.20

4144 T+ 92,001~ 27.14

-
-

et s oe

" o0

Weighted }Mean + 101.06 «~ 39.41
Reduction to Sun = 10.71 - 18.71

Radial Velocity * 82.37 « 58.12



SUMMARY OF MEASURES

Obhject:
R.4.:

Plate
Number: 1B 3277

Date: 1913 Feb. 5
G.M.7.: 16h, 20m.

bh.

-
.

2 Monocerotis .
TyRe ..
Decl.: 'gm o4t

54,

9

Observed by: Be
Measured by:
Weight of plate:

Iv.

AbB

Wt. x Velocity

.

. :
T

ToWave

o Wave

Wt. x Velocity

:Length: Primary: Secondary::Length: Primary:Secondary .

F4045 G+ ZBV.EST - 22,69 14171 4+ 166.40° - 44.85
40627 4+ 201.30° - 14481 T4 B0C.60° ®# 13.64 |
4077 G+ 226.40° 2 21,02 : : :
4150 G+ 183.20° - 49,45 : :
Weighted lMean .25 - 2810
Reduction to sun ° -
‘Radial Velocity BZ.47 - BE.56
Plate: 11
Number: 13 32%5 Observed by: Be
Date: 1913 Beb. 13 Measured by: %V'
&0, ; 14he 4dm. Weight of plate:
; \ave t. x Velocity ;; Wave i Wt. x Velocity

:Length; Primary:Secondary

:Length: Primary:Secondary

T 4045 :+ 90,14 ~ 7.00 :: 4468 i+ 100.02° -~ 25,80
4065 i+ 8145 - B.38 i 4481 i+ 177.56% - 29.80 °
D4071 4 101,20 - 12416 . i 4549 i+ 167.88° = B7.70
D 4077 4 B2.80 # 2.96 i 4563 i+ 79.80% = 28.90
o e s~ 50108 = 807e)
+ 67,19 = 52.28

Radial Velocity



SUMMARY OF HMEASURES

. 2 Monocerotis . AS
Ob ject: T .
Roda: 5h' Sdm. Decl.: P e
Plate: 12
Number: 3 5299 Observed by: E.
Date: %2?3 fﬁb 24 Measured by: Lv.
G.M.P.: TEBe 4lm. Weight of plate: ©

- -
- -

\ .
: wave - Wt. x Velocity

: Wave

Wt. x Velocity

:Length: Primary: Secondary::Length: Primary:Secondary .

34045 4 217,600 = 82.95 14501 G+ 179.20° - 38.14
14071 1+ 207,40 - £9.35 114563 - 1880447 = 21.60 °
14077 i+ £223.60: - B.06 - ' ' :
14481 i+ 251.00: = 31.46 - :
A . + 103.,94 «~ 25,29
Weighted Mean - oo oy
Reduction to sun £5+04 8504
Radial Valocity 80.90 ~ 48‘5§
Plate: 13
Number: %§1§3§?; Observed by: K.
Date: "énd {8* lleasured by: %V'
@,10.7 ., 1o s Weight of plate:

;‘;ave . Wt. x Velocity ;: Wave - Wt. x Velocity .
:Length: Primary:Secondary ::Length: Primary:Secondary :
peURe s 108,40 214572 1+ 112.35° ~ 26.95

L4071 i+ 10155 ; S - ;

.4481 & 213,10 . - 53.80 .. : : :

302,40 .

- -

‘:*10

: 4549 ~ 39.85

Yeighted Mean
Reduction to Sun .

Radial Velocity

+ 104.?‘5 - 4;0.2'0
- 2‘%"4:7 - 2@&47



SUMMARY OF IEASURES

Object: 2 Monocerotis Tyhe: A5

R.4,: b5he Him. Decl.: =9° 3410

Plate: 17

Number: 1B 3681 ’ Observed by: Fo
Date: 1914 Yar 4 Measured by: Lve
G.M.T.: 18h. 10m. Weight of plate: &

‘Wt. x Veloecity wt. x Velocity

: Wave . Wave

:Length: Primary: Secondary‘-Length Prlmary Secondary ;

4045 1+ 108,62: - 15.90

: o o - -

0063 e 97.25: - 27.85 - : :
AB72 14 199.80: = 35015 : '

ts T4 ap o8 s

Weighted lMean + 99,13 -~ 26.32
Reduction to sun = 2420 - 24,20
' Redial Velocity + 74.93 # ~ 50.52
Plate: 22
Number :1E5452 Observed by: P
Date: 1919 ¥eb 7 Measured by: v,
@,2.7.: 14h. 20m. Weight of plate: &

Wt., x Velocity Wwt. x Velocity

Viave . Wave :

Length. Primary:Secondary ::Length: Primary;Secondary :

4b45 o+ lel.6 0.00

. > - - -
. - o

4063+ 127.0

:+ 5.7 1 : e :

4071 -+ 1+ 3.2 i : : =

407% 1+ 128.3 : 0.0 T e : :

4563 1+ 129,7 :+ B2 i : : :
Weighted lMean + 126ad + 1.7

Reduetion to Sun ~ 13.09 - 19.09

Redial Velocity  + 107.3 =~ 17.4



SUMIMARY OF MEASURES

Object: o 3

R4+ 5n, 54m.

fonocerotis

Plate:25
Number: Observed by:
Date: 1B 5488 lMeasured by: L
G.M;T.:lzh' 52m. Weight of plate: 3

Type :A5
Decl.: -9 34t

» : 1% 2
: wave - Wt. x Velocity

:: Wave

Wt. x Veldcity

:Length: Primary: Secondary::Length: Primary:Secondary .

4045 AfEERHG . -
; » 11,76 + 113.20 ..
4071 & 5.74 + 122,10

4163 + 7.20 .

. o

(4572 4+ 8485 .+ 122,20

4549 - 20.76 + 100.90 ..

Weighted Mean
Reduction to sun

+

l.42 + 114,60

v 24,47 o~ 24,47

Radial Velocity

Plate < 26.

:Nllnib@r :11;5 5646

Date:
‘ . 1919 Dec 15
@.MJFoigh, 33m.

- 23005 + 90;15

Observed by: - Fra
Measured by: V.
Weight of plate: 4

: vave - . x Velocity 1T ..o i Wt. x Velocity °
:Length: Primary:Secondary ::Length: Primary:Secondary :
©4045 4 17,79 114165 |+ 20.80
4065 1+ 19.34 aaes a1zl
S4071 1+ 20,90 ] ey e av.az] ;
a0 1+ 19.86 . D14549 D+ 6.02 )

Redgotion to sun__L 25+30

Radial Velocity + 19.01



SUMMARY OF MEASURES

Object: 2 Monocerotis

Rer: 5he 54me

Type: a5

Decl.: ~ge 34!

Plate: 27
Number: 1B 6652 Observed by: a
Date: 1928 Yov 6 Measured by: Lve
G.M.T.: 20he 41me Weight of plate: 4

M M Wt v -t b N M
s Wave Wt. x Velocity .. Wave :

Wt. x Velocity

:Length: Primary: Secondary:;Length:

Primary:Secondary :

4045+ 4476 i S: 4481 ¢+ 2457 - :
14063 : + 4.27 :. 4549 : + 3,97 : :
- T 4572 1 o4+ 211 :
4077 o+ 4.18 11 4501 : + Be22 :
s T : s 4202 + B84 :
4163 .+ 4,82 s :
Weighted lMean + 3,97
Reduction to sun + 17.41
Radial Valocity + 21l.38
Plate: 28
Number: 1B 6674 Observed by: g
Date: 1922 Dec 11 Measured by: Lve

@.M.T.: 17he 40 m.

Weight of plate: 3

“It. x Velocity

:Length: Primary:Secondary ::Length: Primary:Secondery :
. 4045 | -52.60 . L% 4481 = 42,00 . :
- 4071 .= 31.50 4 113.50 .. 4501 .- 24,28 :
. 4077 - 33,70 vt 100.20 s 4549 :"’107a16 o+ 71.00 :
4144 - 79,74 . 1: 4B63 -~ 43.80 :+ 84,20 .
. 4326 b 65.20 ot 84,35 [ 4572 bt P3.48 + 97,30 :
: 4404 :-_ 55010 :“}' 51& 55 .- - . : .
Weighted Mean - 30,98 + 92,65
Reduction to Sun + 3697 + 3497
Radial Velocity = &7.01 + 96.60



SUMMARY OF MEASURES

Objgfgizg §§?Og2§?tis Decl.:g§@832§
Plate: =Y
SR 105 2o 20 oeren bt T,
G.M.T.; 190 54m. Weight of plate: 2
" wave .. Wte x Velocity 1I .. 7 Wt. x Velocity

:Length: Primary: Secondary:;Length:

-

Primary:Secondary :

. 2025 S8w40 e 4802 + 4+ B5.24: :
. 4063 [+ 36,10 . :- 4461 : + 12.07:
;4071 [+ 42.80 | . 4549 | + 15.15:
L4077 s BB.27 L 4365 | + 29,52
Weighted lean + 36,82
Reduction to sun__* 0.64

Radial Valocity

+ B7.46 ¥n/sec.

Plate: 90 _
Number: 13 6691 - Observed by: g
Date: 1983 Dec 23 easured by: Lve.
@107, 190. 23m. Weight of plate: &

: 5 r ity
. Vave Jt. x Velocity

v Wave

Wt. x Velocity

: th: Pri aly:Secon&ary ::Length: Prlmarv Secondary ;
g S T SIEL = 20.04 .
(4068 - 6,96 524549 - 32.76 ! :
24077 - 11,66 | [L4B63 - 11,52 . :
S4202 (- 3.04 | 14572 - 7.59 . :
Yeighted Mean - 11.88
Reduction to Sun_ = 1410

Radial Velocity

- 120 a8

En/sec.



SUMMARY OF MEASURES
Object: Type:

1, -2 Honocerotin . AD
Reder™ gp. Bam. Declet 9o zql
late:

F 51

Number: Observed by: g

Date: 3;152273; 15 Measured by: I 7

M. Te: o Vel ate: LVe
G.M.T 16h. 56m. Weight of plate 2
> wave : Wt. x Velocity Sl wave - - Wt. x Velocity

Lengtn Prlmary becondary--Length Primary:Secondary ;

4045 1+ 89.60° Sl aasl + 27032
t 4063 4 59.58: ;1 4549 '+ 27,40 | :
4077, S+ 50.86 ] 4563 .+ B7.,92 .
74202 1+ 45,50 iTas72 i+ 28.22 )

Weighted Mean
Reduction to sun

+*

29.65

e 2 S W -
R Lt

+ 1840 my/ gec.

Radial Valocity

Plate: 38
Number: g gyg Observed by: &
s, 1922 Tov 2 lleasured by: 1o
Aedo: 20h. HB6m, : feight of p P

: Vave - 2 Wave . Wt. x Velocity
:Length: Primary:Secondary ::Length: Primary:Secondary

Wt. x Velocity

Y - -

34395 .: w 15,63 :' -+ 52a98

+

14468 (= 14,96 1+ 45.70
14481 (- 17,53

.
-
L

s 23 $h w4 o0 b e |ve 45 00

.+ 45.82 :
4501w 13,26 w E2.08 il : :

| Weilghted lMean ' ;

Reduction to sun_ ; 3°+5% * 29.13

Radial Velocity - 4,47 + 60.00
BegCa.




