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THE SPECTROSCOPIC BINARY BOSS 1275

BY J. B. CANNON, M.A.

Boss 1275 (a=5" 16™, §=+429° 29’, spectral type A, mag. 5-7) was discovered to

The lines appearing were:—

be a spectroscopic binary at Mount Wilson, and the measures of six plates were sent
by Dr. Adams to this observatory in Ogctober, 1916. Of these, two plates showed the
components separated and the other four the spectra were superposed giving one
measure.
Forty plates were taken here.
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The observations follow:—
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OTTAWA OBSERVATIONS OF BOSS 1275—Concluded
Plate Julian Day Phase Vi Ry Vs R \ 4
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MEASURES OF BOSS 1275
7832p* | 78328 7845 p. 7845 5. 7853 p. 7853 s. 7862
A
vel. |wt] ver |wt| ve. |we] ver [we| ver |we| vel [wi] vel (wt.
4540.766 |+ 65-38| 1 |-201-200 3 ). .| L....... 91.50| 1 |~177.60| 1 |- 2572 3
4481-400 |+ 72-02| 1 |-180-30] 1 |+ 52-10| 1 |-164-20] 3 |+121-60| 3 [-157.70] 1 |- 73.62
4340-634 |+ 79-70| 1 |-120-40| 3 |+ 90-40| 1 |-126-90| 3 |+ 04-20| 1 |-157-25 3 |....... .[..
Weighted :
mean | + 72:37 | —167.30 | + 71.25 | —145.55 | +102.50 | —164-18 | — 49.67
Vo | +2780 | +2780 | + 2758 | +2758 | +2738 | +2738 | + 2697
Ve | + 016 | + 016 | + 014 | + 014 | + 000 | z 000 | + o002
Cae, Ji = 528 | — v - oo F - o8 |'= oo |'! = o8 | — oo
Radial
Velocity | +100-1 ~139-5 + 987 ~1181 +129-6 —137-1 — 23.0
*p. =primary

8. =secondary

63518—14
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: ey
MEASURES OF BOSS 1275—Continued
7886 p. 7886 8. 7893 7918 7960 7969 8009 p.
A
vel. |wt| vel. |[wt] vel. |wt| Vel |wt| vel. |wt| velL [wi| vel [wi.
4572-156 |4+110-20| 3 |-156-20] 3 |........ ... )eeei e et ! b S A
4540-766 [+ 91-20] 1 |-132-60| % |- 46-15| 1 |+ 26-88 3 |- 15-11) 31 ]|- o-92] 3)]........|.. £
TRV R R SR (5 NN R MR S T Rl ESNE L B SR
4481-400 |+ 63-60| 1 |-191.40| % |- 41-18] 3|+ 7-38) 3 |- 9-26 3|+ 4-64| 3 |+130-00 3
4340-634 |+158-90| 1 |-118-600 2|........|.... + 1108 1]...... L} ey — 7-00 % |+119-80 %
PLEET T R el R W SN 0 Fueal - I N L & AR i i
Tt o KR A B Sl I S B AR el § e — 1-03| 1|+ 86-20] 1
Weighted
mean | +108-48 | —149.75 | — 40-51 | + 1014 | — 1682 | - 1.33 | +112-00
Vo | 41993 | + 1993 | +1755 | + 98 | — 418 | - 920 | — 20-08
Vo | + 002 | 4+ 002 [ + 001 | + 011 [ — 028 [ + 004 | + 004
Cuv. | -~ 028 | —~ 028 | — 028 | — 028 | — 028 | — 028 | — o0-28
Radial
Velocity | -+128-7 —129-3 - 23.2 + 19-8 - 215 — 108 + 91-7
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MEASURES OF BOSS 1275—Continued
8009 5. 8010 p. 8010 s. 8016 p. 8016 5. 8017 p. 8017 s.
b5
vel. |wt| vel |[we] ver |we| vel [wt] vel |wi) vel |wt| vel |ws.
4549766 |........|.... it vg.eal. 3 iosa0f 2 [Buioieol 3 b 7500l 2 k..l b, i3
4481-400 |-100-10| 1 |+104-10] 2 |-113-80 1 |- 90-60| 1 |+ 93.70| 1 |-117-60| 2 |+ 69-10
4340634 |- 70.98| % |+110-40| 3 |-103-30] % |-109-10] 3 |+ 56.78] 3 |- 58-10| 3 |+106-75 1
4271760 |........|. Mol R e e T el 1 IR e ' S e | O
4260640 |........ . J+120.20 1 |- 7818 1[..... sl ¢ B AR e K Sehbdal 1
4202-161 |........|.... cr e O VIR By R I | N R ¢ NN S e
gatedy QPR R L g PR AT DR Y | SN G NG
IR | A el | RN S N Lyasoof thssanl 2l LN LR,
3033.825 |—111-30| % |+ 81-80] 2 |—84.00 2 |........L. L. L
Weighted
mean | ~120-06 | +109-16 | — 9377 | -103.02 | + 7670 | — 8785 | + 8702
Ve | —2003 | 2003 | —2008 | —22:01 | —22.01 | — 2201 | — 22,01
Yo § ok pod ¥ = ooy B = mior B owr ol dor | — a0 [l = d0a
Cav. | — 028 | — 028 | — 028 | — 028 | - 028 | = 028 | - o0.28
Radial Y
Velocity | —149-4 + 888 —114-1 —127-0 + 536 =114 + 64.7
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MEASURES OF BOSS 1275—Continued
8032 p. 8032 8. 8037p. 8037 &. 8040 8043 8053
A
Vel. [Wt] Vel. |Wt]| Vel. |Wt] Vel. [Wt] Vel. |Wt] Vel. |Wt] Vel. |Wt.
4549-766 |— 84-35| % |+176-10] % |— 80-10| % |4+ 9185 1|+ 21-64 %]........J.. .- 12-46) %
4481-400 |— 94.10( % |+136-40| i |— 77.55| % |+101.10{ % |— 19-52| i |— 11.26/ % |- 4-68 %
4340-634 |- 91-60{ % |+142-80] % |— 83-00{ % |+ 70-10 3 |- 3-92| i |— 1-13] % |- 4-18 1
4289-915 |........[....].. Pt RET — 63.52| 1|4106-60] %}........ wo.o 4+ 21-200 % |4 16-10] %
ot el e TR el MR i EEol ARG i O I deree o -t IEAI 1 el ), + 16-01| % el L
4143-928 |........ B B St ot SRl [ Ce o IO PTG o0 Bt B (S — 2461 %11|-— 16-12] 1
3938828 JLL ol LRk 2 B — 72:60] %]+ 90-000 %]........ .... 4 g0=88]- ¥ b
Weighted G
mean — 90-02 +151-77 - 75.27 + 91-93 = 0-60 — 0-08 — 4-33
Ve — 23-89 -~ 23.89 — 25-07 — 25-07 — 26-18 — 26-40 — 26-77
Va 4+ 0-04 + 0-04 + 0-04 + 0-04 - 0-23 - 0-11 - 027
Curv. — 0-28 - 0-28 - 0-28 - 0-28 - 0-28 - 0-28 - 0-28
Radial
Velocity —114-1 +127-6 —100-6 + 66-6 - 27-3 — 26-8 - 317
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MEASURES OF BOSS 1275—Continued
8056 8089 p. 8089 5. 8102 8106 8113 p. 8113 s.
A .
vel. |wt| vel. |wt| vel. |Wt| Vel. [Wt] Vel |Wt] Vel. |Wt| Vel |wt.
4549.766 |— 39-40| 2 |........|....]..... Vol (PTR 0n e | R L ST 1R — 95-15 %
4481-400 |— 11-31] 3 |- 93-50| % |+138-90| % |+ 25-91 1|+ 6443 %|.......|.... — 66-80| 1
TR R IS Rl | B R 8 UL IS S | el (AT SRR G MDY | A VS it
4340-634 |........|.... - 90-98| 1|+ 66-45 % |+ 5-88 % [+ 15-58 % |+ 64-16| i [— 95.92 %
3933-825 |........[|.... —~105-70| 1 |+ 40-68] 1’|+ 21.09| % |+ 46.09] % |+ 87-98] 1 |-112-20 3
Weighted
mean | — 20-34 — 96-73 + 8201 +19-58 | + 42.03 + 7607 —~ 0252
Ve | - 2711 — 29-44 - 20.44 — 29.75 —~ 29-75 — 2066 — 29-66
Va | — o0-10 - 0-11 - o011 - 0-07 - 0-09 - 0-23 - 0-23
Curv. | — 0.28 - 0-28 - 028 - 028 - 028 - 0-28 - 0-28
Radial
Velocity | — 47-8 —~126-5 + 52.2 - 10-5 + 11-9 + 459 —122-7
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==
MEASURES OF BOSS 1275—Continued
8117 p. 8117 s. 8130 p. 8130 8. 8325 8329 p. 8329 8.
A
Vel. |Wt| Vel. [Wt.] Vel. |Wt| Vel. |[Wt.] Vel. |Wt] Vel. |[Wt] Vel. |[Wt.
4481-400 |+135-20{ % |- 76-41| 1 |—105-30| % |4+181-40( 3 |— 48-58 % |+ 36-32| % |—146-80{ 1
4383-720 |..... by ) F o HOSERA B L 1 PRI JRPRERERR: 1.1 ST 8 — 55-191 3 1}........ LREE N b oL
4340-634 |4-107-40| % |- 49-68] % |— 42-40| % |4+213-50] % |........(.... + 71-03] 1 |—~114-80
4233-328 |+4144-80] 1 |— 66-32] 11..... - L7 PR EERIIRR S o RGP B | | SRR B e 1 ) 854
4198-494 f........0...]..... ) Eesam e £1 R - DU BB - o + 54-30] 4]........ 5
40455975 141205601 L 1=T0BF9OI 3110 . L] o o i ARG I IR e B e
3933-825 |+130-00( % |— 90-46] % {— 47.76] 1 |+137-30[ % |..... s D] O o] & SIS R i
Weighted
mean 4-127.60 — 78-35 — 65-15 +177-40 — 51-88 + 49.49 -~ 80-80
Ve ~ 29-44 — 29.44 -~ 28-09 — 28-09 + 24-89 4 21-77 + 21:77
Va'e - 0-14 - 0-14 - 0-19 - 019 - 0-04 - 0-15 -~ 0-15
Curv. -~ 0-28 - 0-28 — 0-28 - 0-28 -~ 0-28 - 0-28 - 0:28
Radial
Velocity + 977 —108-2 — 93.7 +148-8 - 27-3 + 70-8 — 58-5
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MEASURES OF BOSS 1275—Coniéinued
8333 p. 8333 s. 8341 p. 8341 s, 8372 p. 8372 8. 8376
A
Vel. |Wt) Vel |Wt| Vel . Wt] Vel. |Wt] Vel. |Wt] Vel. |Wt]| Vel. | Wt.
4549.766 |—133-40( % |+ 61-64| 1 ]—105-20 % |+ 49-60] 1 ]—122-30{ %]........[.... -~ 38-43| %
4481-400 |—143-80f 1|+ 61-71| %]........|.... + 69-15 % |—121-50{ % }4133-80| 4 |- 61.32] 1
4383-720 §........|.. SRR P L T el | A PO LP37-80] . il o, ol s, L £33 5 fdises
4340634 |— 89-72{ 1|+ 8000 %|............ SE00RaT) Aa | S T 500
7o vl Ml 1 Slbpesd SR OB | s AP Rl . SRR SROR 17 0am | | et T W B — 80-75] % |+111-30] & }........
Weighted
mean —122-31 + 67-78 —105-20 4 64-28 —116-73 +122.55 — 49.87
Ve + 18:00 + 18-00 + 16.-77 + 16-77 + 4-95 + 4-95 + 2.81
Vi — 0-15 - 0-15 — 0-16 — 0-16. + 0-27 + 0-27 + 0:00
Curv, - 0-28 - 0-28 - 028 - 0-28 - 0:28 - 0:28 -~ 0-28
Radial
Velocity —104.7 + 85-3 — 88-9 + 816 —111-8 +127-5 — 47-3
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]
MEASURES OF BOSS 1275—Continued
8381 p. 8381 5. 8407 8417 8433 p. 8433 5. 8456 p.
P N
vel. [wi) Vel |[wt)] vel |wi] veL |wi] vel |wi] ver |wt] vel [wi.
4519.766 |+ 62-56) 3 |— 97.38] 3 ]|- 49030 3|+ o065 3).......0..]... oo )=110-80 3
4481-400 |+ 97.24] 1 |- 82.21) 1 |- 14-65| 1|+ 3-38 } |- 42-70| 1 |+101-70, 3} |-119-80 %
7l R RN L Y BB | B RS I J= 1388 Ll W, B s A SR — 67-90| 1
4340-634 |........|.... A3 F oL e, L s e 3 SRR G bl WORFERR S gl RTISE L e S
4233.328 |+ 79.64) 3 |- 8880 3|........0..|....... e IR S NIORTE i, M £ g3 -
el S g DR R B I B 0 o diie Bas 1 L4 e ¥ |
Weighted
mean | + 7521 | —708 | -3775 | + 342 | —4a270 | +101-70 | - 99-50
Vo| + 022 | + 022 | —1155 | —1253 | —21.81 | —21.8 | ~ 2836
Vo| + 004 | + 004 | — 001 | — 007 | - 00¢ | - 0on¢4 | - 014
Curv. | — 028 | — 028 | — 028 | — 028 | - 028 | — 028 | - 0-28
Radial g : E
Velocity | + 75-2 - 70-8 — 49.6 - 05 — 648 + 79-6 ~128.3
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MEASURES OF BOSS 1275—Concluded
8456 8. 8464 8468 p. 8490 p. 8490 8. 8496
Py
Vel. |Wt] Vel. |Wt] Vel. |Wt] Vel. |Wt] Vel. |Wt] Vel. [Wt] Vel |Wt.
4549.766 |+149-10] 1 |- 16-53] 3 |+157-30| 1 |+151-70] 3 |— 7790 % )........0...0........
4481-400 |+102-40{ 1 |+ 22-02| % |+146-70| 3 |+126-90] 3 |-117-81 |- 7.61] 3]........
4340-634 |........|. S o R T e N T | e e K] o eaniion] oo i | IS S W ] SR O
Eur s Mg VI I oy R | (RN (o IR e o Tl | | SRR 15 O | e ISP | St
Weighted
mean +119-12 + 7-22 +152.00 +139-30 — 97-85 ST 10 | (S
Ve — 28-36 — 29-50 — 29.76 — 27-19 — 27-19 - 2605 L...coovnnnn..
Va - 0-14 - 0-22 - 0-23 - 0-22 - 0-22 - 028 |...evonn.....
Curv. - 0-28 — 0-28 - 0-28 — 0-28 - 0-28 DR THILSE S B ol
Radial
Velocity + 90-3 ~ 22.8 +121-7 +111-6 —125-5 e SO e Beots s
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The forty plates were grouped so that, including the common points where the
spectra were superposed, there were eight normal places for each curve. At first each
component was treated separately. Preliminary elements were chosen for each and a
least-squares solution carried through in each case. The resulting elements were as

follows:—
P = 27-43 days

€ = -334

e = -173

w = 36°-62

wp = 219°-45

Nii— —27-03 km.

ve = —2-01 km.

T, = 2,421,142-5 J.D.
T, = 2,421,142.7 J.D.
K, = 122-4 km.

K, = 117-6 km.

It will be seen that the greatest differences occur in the values of ¢ and v, and that
any mean value chosen for both will necessarily greatly increase the residuals in the
two cases.

The residuals from the separate treatment are given below, and can be compared
with those from the elements obtained by combining the two.

Number R R,
L R S A ) a0 S s 6 Caerer s e A AR LY s e ey e e e STy Y S P ety e + 8-0 - 0-9
L R oo Y ST ey Ol - 79 4+ 3-1
D o R S Forertere ¥ e Te s o R Sy e s ety D et e Sy e AT e Fares o, AL [ v 4 8-2 - 10-4
A e roor ot e R S 08 S ST e e S 5.5 AR % A N A YT - 4-0 + 7-1
D e A e e L e e R s e i) o (Ao el oS i oot + 1-9 - 13-7
e o T RIS P o el S G TN S St | S et —eni - 2-2 + 8-0
T T P e PR et et + 6-9 + 2-1
et s s Ao oAS e Moo o B o 2 e T B D o T S ot oy g e vy b et - 24 + 02

The two sets of elements were then combined and the mean values of e, w, v, and T
taken as preliminary values for the two curves, the values of K, and K, being accepted
as preliminary values for them. Two least-squares solutions were found to be necessary
in order to obtain the closest approximation. These resulted as follows:—

P = 27.43 days

vy = —14-17 km.

K, = 116-91 km.

K, = 116-12 km.
e = -247
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w = 29°-80
wy = 209°-80
T = 2,421,142-00 J.D.
a sin & = 42,730,000 km.
gy sin § = 42,440,000 km.
" mysin®%
mtmy 20

The normal places and their residuals are now:—

Number Phase V) R Vs R,
0 by o S e ek A A P 23.76 + 83-2 - 11-9 — 114-6 + 8-1
R e . Ly et 26-76 + 119.7 - 44 — 128-2 + 23-0
RO DA AT D SR [T S L L At 1-06 + 87-2 + 66 - 107-5 + 0-8
o ATED o A G 0 CalpD AT i, AR (bt 3-06 - 22-8 — 269 - 22.8 + 9-6
S O o e 0o TR GO T A= Sy % s 7-26 - 109-0 - 17-0 + 66-6 + 3-5
055020 N e N T e R [ p 1 11-46 - 113-2 - 94 -+ 105-3 + 30-4
B T R A L | e L L 14-26 —~ 84-8 + 0-8 + 759 + 19-1
B e ety et o L s RN deo v 19-66 - 22:3 - 18.3 - 22.3 + 2.0

These residuals are much larger than those obtained from treating the components
separately. However, it is not at all probable that the stars are separate systems, but
are two stars of the same system and must therefore have a common v, ¢, w and T. The
lines measured ‘are in nearly all plates poorly defined and few in number, and it is
possible that a larger number of plates might have been more satisfactory.

The Mount Wilson plates from which the binary character of the star was
discovered, do not give velocities which fit the curve well. However, the observations
obtained here indicate that this period—27-43 days—is the correct one, and the elements
found are probably a fairly close approximation to the true ones.

On the curve, the double circles are those normal places common to the two
components. The values of K; and K, are practically the same, and the stars are hence
about equal in mass. The lines where separated also show that there is little differ-
ence in brightness.

Dominion Observatory
Ottawa
August, 1918. 4
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