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ORBIT OF THE SPECTROSCOPIC BINARY 40 AURIGAE

BY REYNOLD K. YOUNG, Ph.D.

Forty Aurige (a=>5" 59n. 6, 6=+438° 29’, mag. 5-31, type A) was announced as a
spectroscopic binary by Lee in the Astrophysical Journal, Vol. XXXIX, 1914. The
following discussion of the orbit is based on measures of the three plates given there,
and fifty-three taken here with a one-prism spectrograph attached to the 15-inch tele-

scope.

TABLE I

A A A A
4005-402 4202-118 4294-270 4481-462
4030766 4215-744 4307-979 4501 -503
4033-092 4233 -421 4325-907 4508 -455
4045-974 4236-001 4340669 4520-430
4063-706 4250-698 4351-990 4522909
4071-862 4260-579 4395-287 4534-140
4101-891 4271-643 4404-928 4549747
4143-789 4282-585 4415-213 4558-990
4191-672 4290-119 4468-870 4572-143
4198.719

4077 -885

Table I gives the wave-lengths of the lines used in reducing the measures. They
are the same as those found for the binary Groombridge 1149 and seem to suit the present

spectrum very well.

The journal of observations follows in Table II. The residuals

given in this table under O-C were determined graphically from the final curve. The

weights are those used in the least-square solution.
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TABLE II
= e — e ]
Phase Primary Secondary
Plate | Observer* Date Julian Day from
2,420,462
Velocity |[Weight] O~C | Velocity {Weight| 0-C
Yerkes {.......... 1913, Oct. 2 (2,420,043-924 ! 6.124 —58:8 |...... + 4 +130-8......| +16
LA P syt 2 ot 44.892 7-092 —35-6 0 +13 + 92.9)...... + 3
) (R « 6 47.897 | 10-097 | +22-8 |.....|..... .... i bR i e R
6601 Y 1914, Dec. 5 (2,420,472-855 | 10-855 4191l Slea b saa s Sl e
6606 ol H0E g 473-753 | 11-753 +17:9 f...... B g Bl b gl BT TR
6610 Y “ 10 477-908 | 15.908 =03 B i W l0L FES RRR MBI AR (B | 1
6629 Y-H L S 482.727 | 20-727 S0 3 Fl Wi o DR SRl MR QO 02 o IR
6645 Y L 484-823 | 22-823 4 20> Sl il MU e T N RO
6657 o] “ o3 490-632 | 0-352 S5 ) B AN i L 2 R0 TR B
6661 Y “« 25 492-663 | 2.383 Seyp e o e vl PR IS ks
6668 Y “ 30 497-622 7-352 —42.2 1 0] + 91-1 3 + 3
6673 Y “« 31 498-719 | 8-439 O Gl BL OO b ol il B TSR
6704 | T Y 1915, Jan. 10 508-688 | 18-408 +20-4 fnmei s sl s P R RN el
6727 Y s ag 521-802 | 3-242 P o o (il [t RS R Wi s, e il i
6732 Y “ 29 522.664 | 4-104 - 95 1 +5| +723] % +15
6745 P UF s 525.755 |  7-195 —48-1 1 -2 +92-4| 3 =7
6751 Y “« 928 526-775 | 8-215 EEE 0 | ey 0l IR It s e[| B et Tl
6762 P “ 30 528-678 | 10-118 BB [ ol IR e e LS Dok e 2
6768 C-P Feb.. 3 532-710 | 14-150 5 T B e ) PR S e L e L
6806 C “ 19 548567 1.727 Tk BTl ) . e 2 Dy e 2
6811 P “« 50 549.711 2-871 i s I b o el [ st ol ol
6814 Y #] o 550-597 | 3-757 L R B e B L R Al WA
6884 H Mar. 22 579-618 | 4.498 —24-8 3 0| + 754 3 LB
6887 Y “i 193 580-563 | 5-443 —51-2 1 +1] 4+ 911 3 -9
6938 Y April 20 608-549 | 5-149 —42.5 1 +2( + 894 3 0
6946 C “« 21 609-594 | 6-194 —67-8 + | —5| 41080 1 -6
7226 Y Sept. 9 750-864 | 6-064 —66-4 3 | — 3| +109-7 3 =04
7324 Y Oct. 9 780-872 | 7-792 —26-3 1 4+ 4| 4+ 802 3 + 6
7330 H “ 10 781-731 8.651 G N L e A I pro
7336 C “ 11 782-832 | 9-752 A ot e e (LBt & (s e o i
7374 Y-C Nov. 3 805747 4-387 -23.7 1 — 4| + 599 3 -4
7383 Y “ 6 808-804 | 7.444 —43.4 1 - 3| 4 85-1 3 =1
7438 Y Dee. 2 834.919 | 5-279 —48-6 1 ~ 1| 4+ 93-6 3 — 1
7439 Y sl 1 834.957 | 5-317 —54-7 1 - 6| --100-2 3 4+ 4
7441 Y UEgsy 835625 5-985 —64-6 1 — 3| +116-2| % + 2
7444 (] “« 3 835-814 | 6-174 —67-2 1 — 4| 41086 | 3% -5
7466 H “ 30 862.637 | 4.717 -33-2 1 -2 4+ 711 3 = 4
7467 H-Y “ 30 862-695 | 4.775 —27.2 1 +5| +725| % — 4
7497 (o} 1916, Jan. 28 891-729 |  5.529 —49.-3 1 +5| +9.2| & = 4
7498 @) “ 98 891.-776 | 5-576 —-54-2 | 1 +1| 4957 3 -8
7524 c Feb. 28 922-566 | 8-086 —20-8 3} |+2| + 7170 3 +11
7525 c “ 98 922-622 | 8.142 —23.2 3 | +1| + 644 3 —3
7526 c “« o8 922-678 | 8-198 —23.3 T I 1 R T 5 3 = A
7576 Y-P Mar. 25 948-520 | 5-760 —56-0 1 +3| 41152 3 + 6
7787 Y Aug. 15 (2,421,001-853 | 7-693 —34.5 1 0| + 70-3 3 -7
7810 Y Sept. 11 118.849 6-409 ~55:6 1 + 6| +115-4 3 + 4
7811 Y “ 11 118-896 | 6-456 —57-6 1 4+ 4| +17-0| 3 + 6
7873 Y Oct. 11 148-741 8.021 —25.4 1 — 1| + 586 3 —10
7024 Y Dec. 5 203-670 |  6-390 —63.8 1 -1 +121.2 3 +10
8074 Y 1917, Feb. 27 287-553 5-453 —50-9 1 +2| +9.0| 1% —10
8081 Y Mar. 1 288497 7-397 —42.0 1 - 1| 4+ 848 % -3
8083 Y “« 288-615 7.515 —43-7 1 - 5| 4 87.2 3 + 4
8084 Y « 9 288-679 | 7.579 —39.3 | 1 -1 4 82.6 3 + 2
*P=Plaskett; H=Harper; C=Cannon; P'=Parker; Y=Young
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MEASURES OF 40 AURIGAE

6601 6606 6610 6629 6645 6657 6661
A
Vel. |Wt] Vel. {Wt] Vel. | Wt] Vel. Wt} Vel. | Wt] Vel | Wt] Vel | Wt.
v 71 LA e L L +17-9] 3| +189 %] +25-6/ 3| +420-4f 3| +20-4 3| +25-8 3%
i ORI 1% SRR gl o] Al A Al e -y GG D . N e +21-6] 3]........|....
4030 S red 1 € gRiS gl WA s S 1 A R B | e ot O ] TS ]
4045 +53 %| +53 &| +15-1 3| +22-2 3| 4115 3| +19-50 3| +16-0/ %
4063 +14-5 3| +18.1] %]........ Jd +#82 3| 4118 32| +21-7 1 +19.9/ 3
ST G S ) ol b L i PR O SETO 2 e s M [ et e SO 1 ISy )
4077 S T e U LIRS | ) DS . 204 R 1 R S +15-5 3| +22-8 3| +15.5 %
4143 + 81| 1 3 T e T 1 e e el o S (R | e +16:7) L.l by
Zo i LB R SR KL R[N SO B[] [ fie R |t e +27-4 3| +23-3 3
4215 4112 3| 4143 3|........ ..., +12-2( 3| +32.7] 3| +16:3/ 1 +26-7| 3
4233 SR R et i | 0 S A b i | S L | e ol +19-4 3| +19-9 3
avsnl L I [ e P (NN T g T e | L e b o +16-3] 3| + 4-8 3
4260 +11-6] 31 + 31 &{...........0........ A e +30-3 3| +21-2| 3
4271 +13-5| 3| + 3-8 #]|........]-... +23-1 3| 4231 2|....oonfoen +416-1} %
s bl o A e T A Hn el b E e o L | S R PR e et +25.8 %
4289 +76 3] —o02 3| +14.21 + 4.1 3| +14.2 3| 42791 4228/ 3
4394 1 iRl Sl e oo EI g et 08 8 D ] M 0 OO | R | N (e S L | I L
4325 ST R R (e 1 SR ST A S S O e o +17-8 3
AR S R il I A T, TEG 2| ] D | ] | +28-1 %]........].. !
4352 ST e L e S Ll 1 T ) [ R R [ B +22-8 4| +13-6 %
4404 +13.0 3|........ RO | ST e | o) [ [ R [ [T S e [ e EC R
4415 TR S e T e i ] [ L e A e e e ad [ e S
LR |l ot S| Mamal i a0 e e | S R o B e ol [FHSE | T o +25-80 F o]l :
4481 +17-1| 1 4233 3| +10-20 3| +25-8 3|........ +28-1 3| +23-8 %
4501 TEo i | O S e B S o0 e St TR | (=5 o |l +12-8 3| 428.4] 3
4508 E12:8] 3 e [ ms [ a o b  | ] o8 o | LI PG oo p
4522 e ey e e | e e e o e IS | S S
assd M o il e e o M A | MO s e | T g [P STl L IS g Y
4549 4+26 3| +39 3| +13.0f &) +24.9 3l........ +19-7 3| +18-3 %
4572 =L O s T O e e S S [ e et [ e e e R e ety 1
Weighted
mean + 1135 4 10-50 + 15-75 + 18.21 + 18-46 + 21.98 + 19-98
Vs + 8-20 4 7.76 + 57 + 3.27 + 2-22 - 0-74 — 1.79
Vi - 015 - 0-12 — 021 — 0-18 -~ 0-15 + 0-11 + 0-07
Curv. - 028 - 0-28 - 0-28 — 0-28 — 0-28 - 0.28 — 0-28
Radial
Velocity + 19-1 + 17-9 + 21.0 4 21.0 + 20-2 + 21-1 + 18-0

540432
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MEASURES OF 40 AURIGE—Coniinued
6668 6732
6673 6704 6727 -
Primary Secondary Primary Secondary
X ]
Vel. | Wt.| Vel. |Wt] Vel {Wt] Vel. |Wt] Vel [Wt] Vel. | Wt| Vel | Wt
4005 —42-0| % +99-1 3l........]... +46-9) 1 s M B [ SR G R I N s
4030 }........].. S g SENSUAL W Y S U o +72 3| +78.7 %
4045 —34-6| 3% +97-6| % + 5-3] 3 =28 0 MRS e T e e el RatET b SRl P
4063 e Lo 0s | R S B o 1 e i S sttt R GRS S S iy o 4217 3| - 0.8 %| +68-6 1%
4071 —38-9 % +98-3 ${........ SO B OB e BT et S LY B IO o (A BRIzt L5
4077 —37-4 % +89-5 % + 0.9 % +26-5! % +21-9f 1 +14-6] 3{....,...
4143 —-30-6/ % +98-00 2]........ sy A Alfete = L e g LR WL B (TR
......................................................... — 68 3 +95-4] %
4198 AL R W s i e R ok alil P RS NS (R, (0T ) o Rt o R4 Wy PRGN Bt e
o e ) ot o [MIESS +16-7 $1........[. R 60!k (v (R - e B o et LIRS
A2ABIEA. 2 Bl 2o ST ety +16-3| % +26-6] 4% SRS A e P R S e
AZHOM CEL o Lo F SRl e [ R .. +26-4 § EARL s DA R N S e
v ot it R I PRSI IR [ e S A sl IV ROl B (i 1O e s g + 32 2|4+ 7760 %
4271 —34-8 4 i)t B S B e +26-9| % +26-3] % +13-0, % | 4115-3f %}
4289 —-34-8 % 4967 FNL .. e +38-1| % o e G O < o [ e e L R
4308 = LG o B | e fa o e PR S i ARl i (o B g A S e R R O +19-1 % +97-41 %
43200 S1s - o el e . N S R s e i, IS 0 S O M B RO et Dt S IF AR ) o
AR S et i e ] S A R B e e L W A T ke I SR B S S i e ) B O
ABHZA N s et v S aret | e e ] e v W] T er +31-9| % S | ot G R [ b ity PR
BT oo, it cawiil s oad gl 3] 4884 §1 oA dd. oododhiinida s
C 1o I (= SR [T (NS i [ ] e o (s e R W [ e B e o e L et
] I e Ky v [ aal . 8241 PN L A L S S R B
o R A U R +11-7| 3| 4286 3| +28.6 F|........0....|........
4549 —45-9| % +97-1] % 2 K e ) S L | [ oo i Y S A T S| [ Rt St IR
57 S T R | S S (s [ e o] e S o] [ 2 1 [ T g P e [ B e
Weighted
mean - 37-66 + 95.61 + 10-57 4 30-49 + 28.71 + 7-05 4 88-83
Va - 4.32 — 4.32 — 4.-82 - 9-80 — 15-79 — 16-16 — 16-16
Va + 0-10 <+ 0-10 - 0-06 — 0-08 - 021 - 0-07 - 0-07
Curv. - 0-28 - 0-28 -~ 0-28 - 0:28 — 0-28 — 0-28 - 0-28
Radial
Velocity — 42.2 + 91-1 + 54 4+ 20-4 + 12-4 - 9.5 + 723
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MEASURES OF 40 AURIGZAE—Continued

6745
6751 6762 6768 6806 6811
Primary Secondary
\ a
Vel. |Wt.| Vel, Wt Vel. |Wt| Vel. |Wt] Vel. |Wt] Vel. |Wt] Vel. | Wt
4005 = QEBRARIN L3 [ r D e —-30-7\ 1 +55-5 4| +56-3| 4| +48-7] %
................................ —~33:20 T (ki s o] i 4-49-00 1], 5L D
4045 SREBIRERINN LT L s L —31.0 1 +40-8 % +41-2 1 +33-3| 1
4063 =288l s L L G o =3280 Ful Hud e +40-7 §}........
4077 —20-1| %! 4 9400 3| +410-0f 3| -34-7 %}........ ... +39-3 3] +43-8 3
4143 —27-7 % | +116-4] % |........[.... —33-2| 1 +51-6| % +43-8 % +40-0| %
4198 .00 s D (R e 204 k)Ll L +43-5| % +34-4| 3 +37-5| 1
e T ! (W | G () SO (| i) = e [0 Bl i) IR O R +46-1| 1 |........
4315 —s5.8l 3| 12300 3F....... e |5 T N | T KRS U [ ot +50-2| %
4233 ARSI R [ e L S L0 bl [ R AR SRR pR ] et 39T e
= A R o DT RS | S 8 e T AN . T -23-7 % +34-2| % +49-11 % +28-5 %
TR Tl ) K R ) [ L IR —pardi Rl B & Stk A I
4271 —40-2| i | 4+103-6] 1........ -33-9/ 1 [|........].... +39-2| 3| +29-6/ 3
4289 PR PR R (PR PP —34-9| 1 +55-3| % +41-3] % +31-6| 1
A308s LT L D s F1074) FQ5 ..l =38=01 ol v e e sl e e st
i e S A o T b s e S e oy [ s | M [ Pl | (SRR |6 PSR o [N et o
4340 |........ et Tl ] Jona ¥ ~891 ...l AT RNy SR S
A | . o I s el [ Ao [ T L S| ANt ... +40-17 %
- £ R e Re ] (RS K G o e +25-8 %| —34-61 +42-8 %[........ +56-6/ %
5 I PR e 5 SRR e SO e PRy S R (O 8 R
4522 —30-7 % | 4+117-4] % s ) e U | S | | BT e e[S, S LR (R | S
s L] AT S [ | R bR s ookl [doan st et M Bl [ SR | | | S FEs | e +30-5 %
26490k s el et d o 3 +26-20 | —-24-9 %]........ o | st ek +43-3| %
el [ R o (D 6 Sl [N [P SR e —45-3 §| +37:3] 3|........|- +49-3| %
Weighted
mean - 30-20 411030 + 21-50 + 34-16 + 45-76 + 4331 -+ 38-60
V. — 17-44 — 17-44 — 17-85 — 18:59 — 20-12 — 25-03 — 25-32
Va - 0-19 - 0-19 - 0-21 — 0-10 — 0-18 — 0-03 — 0-21
Curv. - 0-28 - 0-28 - 0-28 - 0-28 ~ 0:-28 — 028 - 0-28
Radial
Velocity — 48-1 + 92-4 + 32 + 15-2 + 25.2 -+ 18-0 + 12-8

54043—2%



100 PUBLICATIONS OF THE DOMINION OBSERVATORY
MEASURES OF 40 AURIGA—Continued
6884 6887 6938
6814
Primary Secondary Primary Secondary Primary Secondary
b
Vel. |Wt] Vel. | Wt| Vel. |Wt] Vel |Wt.| Vel. | Wt] Vel | Wt.| Vel | Wt.
2008 ) o s Rl ¥ R e L A B 3 T —23-8 3| +125-6{ 3| =16-1 % | 4107-6| %
4080 . =5 sl ol I e RTINS Ry it S = | | T -20-1 %}........
4045 +22-2) % S B Al o R ESR o i —=20: 4 A LA -15-1 3|........
4063 4+11-8/ % sy o IRE S R T CUTREN SR DA (28 Peomly 0 s .o} —16-4 % | 4+120-5 %
4077 +27-4 4| +14.6| 3| +125-1 3| —21-9 % | 4107-7 3| —-15-1 % |........ -
4143 abggals =18 Ergeaie il b el —~18:0( 3| +139-6] 3| —19-0] & | +116-4 %
4215 LN o 92 3| 4994 1 -19-1{ 1 e @ Pt TR T (ESRRIER| ) PSR T U o e
42000 UK s stk — 7-5| 1| +103-0] % —36-2 3| 4+ 92-4 % —23-5 3| 4+ 98-‘8 b
" Lyrg G sl T PO LR b S| AT I i 3. —16-8] | F124:0|7 1% [...cisc e o] vndile . .
4289 st | D e e T = (A -17-0 3| +122-4 1 —-19-7| % | +124-5 %
Pty | e el o IREER ) B G T Rl B [ e 0 T S B | e,
4340 S P R | (SRR ERR, R 1 | S o (1T A R S e I | T A T
4415 L. a e iee o 1B TR o e T i 1 A =239 4 | 13381 L. alee i d s
1SR e il = AL PR R A ~18-0, 4| +1283 3{...... i Y -
4549 = (R R e e (SR o A e —=30:-21: & L SEEUGeRbag §oL 0 A el
Weighted
mean + 26-37 4+ 4.13 +104-45 — 21-95 4+120-37 — 16-92 +114-97
V. — 25-53 — 28-50 — 28:50 |. — 28-84 — 28-84 — 25-05 — 25-05
Vs — 0-:10 - 0-20 - 0-20 — 0-15 — 0-15 - 0-21 - 021
Curv. — 0-28 — 0-28 - 0:28 - 0-28 - 0.28 - 0-28 - 0-28
Radial
Velocity + 0-4 — 24.8 +4 75-4 — 51-2 + 91-1 — 42-5 + 89-4
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MEASURES OF 40 AURIGA—Continued

6946 7226 7324
: 7330
Primary Secondary Primary Secondary Primary Secondary
A
Vel. | Wt Vel |Wt]| Vel. | Wtf Vel. [Wt] Vel. | Wt.| Vel. | Wt| Vel. [ Wt.
4005 —59-1 % | +116-5 % | —100-7| % {........ e M d e i e (PR SR 51 B (PO
4045 —49-7 3| +148-1 %] —113-9( % {........ —53-2| 3% +43-9 3% —20-0| 3
s Ll il Ve 15 g R [ | S R IS 2 AR TR ST Wl [
4070 ok . 4. 0. bR S e PP O EIRIE o3 8 A (i [ e T e =608 Fls da o B3t e ST
4077 —42-9| 4| +131-5 % — 81-7] % +75-4) % —47-5( % +64-8 % —=21-0, %
4143 =31-1} 3| +129-4/ 1| — 88-5 % +83-7 % —48-8 4 |........ -17.9( %
4198 B R L | o g L ] L e o) (g | LR Lo SO
4215 =32:abNF N e — 9700 % |........ J —51-8/ % +56-4 3 —25-6| %
4236 g8 4|l il (R Wi il o id s Yafal s SR 1 I e G R 55
42600 o v s S Mot Lt e e e o (14 veifeea) =659 % [........ AL L
4271 AR N (g B 1) IR s8] R o] S =T I RS Yl | S ool -—11-2) 3
4289 =RE PN v = 868 §|.L....0. Teby T (0 ARCNE ST e b 2
4308 [........ ey 4 /O PO e il o A L N |8 NSCRY ....] —53-5 % +46-3] %1]........
4340 —58+3] L 1........ e I el o AN e dieo (SRt ] S R [LN =
4404 }........ ] [ e T FRC| R o 0 O (L O A o el Loy Sl Al S g il ool —23-1 %
415 |........ R e | O L s TSI ooy =5 L SRRl B s —289 ¢
4481 -39-2 % | +141-0( | — 86-0| % +84-8 1........ e et o SRl SR
4549 |........ e DS, SR JEe o D S VR B! [ERE = E || = S el WA T
4572 —32-8 % ....... o IS e i ey S ekl SO ok BT+ o B Bl eee] —18:0f %
Weighted
mean — 42-46 +133-30 — 94-16 4 81-90 — 53-70 + 52-85 — 20-67
Va — 24.79 — 24-79 + 27.85 + 27-85 + 27-50 -4 27-50 + 27-45
Va - 0-23 — 0-23 + 0-22 + 0-22 + 0-07 4+ 0-07 + 0-21
Curv. - 0:28 — 0-28 - 0-28 - 028 - 0:28 — 0:28 — 0-28
Radial
Velocity — 67-8 4108-0 — 66-4 +109-7 - 26-3 + 80-2 + 6.7
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MEASURES OF 40 AURIGZE—Continued
7374 7383 7438
7336
Primary Secondary Primary Secondary Primary Secondary
A
Vel. | Wt Vel |Wt| Vel [Wt] Vel |Wt| Vel |Wt] Vel |Wt| Vel |Wt.
g AR, R: LRl SO B ST .| —62.0f §| +47-9 3| -51-3 i|...........
7l PR S | —45-8 3| 440 3. BT TR RERT S
4045 -840 3| —89-5 3| +46-1] 3| —50-9 37........ .. .| -53-2 3|+ 7.0 %
4063 ~10-8 3[........|.... +49-6) 3| —613 3| +63-4 4| -58-6 3|4 76-2( }
1 e MR e EIRERL) v T8 AR SRR IR PR 8 A R .| + 881 %
4077 —=10-9f 3]........... ~57-5 % | +78:5 3| —42-0/ } |+ 75-8 1}
| PRSRSL ON NORR, +53-7 1| —64-3 #| +52-2 #[|........[. R Rl e i
T EORe 5 il —-45-00 3| +32:0 1| —69:0] 3 |........[|.... -62-0{ 3|+ 82-0 }
41908 o L1 I B (PRSR BRC & LA (S =729 #|........ oA BRI, Gl Bopitlc
4215 —-17-90 3| —49-8 % |........ ... —58-5 4| +66-2 | —56-3 3|+ 77-6 3}
- ROTIVAOE Pt A S SR B SR (s BRI SO (P - el =520 b0l
4236 et o U T LR JEPIRS M R ST R SR s SN TR A WAL R e ]
4260 =TH BT DA AL et B —68-0] 4| +553 3| —73:8 % (........[....
4271 Lo TS RNl SR S [LLRN R SRR iy ) +81-5 3| —61-2 3|....... ...
4289 AW B e 2k Sl —62-6 3| +59-3 3| -70-2( %|........ ...
- S UL T S| S, MY (| ks s il A o =0l F L lidk
<L A UL (N R i RS | Sl R +78-00 4| —61-1| % | + 837 }
- TR R W IR v I SRR (S, [RUEIEREn (R [ T - AT ~52-5 3| +108-0 }
SOk, 1. odh MR —48-50 3| +18:7 || fon]e -48-8 |+ 97:6 }
4534 o &l SR e U () SRR ey e S | R o e,
4549 =1 Tl ol sralits vedas ~65-8 & [........|.... —64:3 3 |.......|....
Weighted
mean | -— 18-50 | -— 45-27 | + 3835 | —63.78 | + 64-70 | — 57.76 | + 84-44
V. + 2729 | + 2167 | +21-67 | +20-64 | +2064 | + 967 | + 967
Va + 011 | 4+ 013 | + 013 | + 005 | + 005 | — 020 | — 020
Curv. | — 028 | — 028 | - 028 | ~ o028 | — o028 | — 028 | — 028
Radial
Velocity | + 136 - 237 + 59-9 — 434 + 851 — 48-6 + 93-6
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MEASURES OF 40 AURIGE—Continued

7439 7441 7444
Primary Secondary Primary Secondary Primary Secondary
k A
Vel. |Wt| Vel. |Wtl Vel. | Wt.| Vel. | Wt|] Vel. | Wt Vel. |Wt] Vel |Wt.
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Weighted
mean — 63:89 + 91.08 — 73.78 +107-07 — 76-12 L e IR
Ve 4+ 9:65 + 9:65 + 9:33 + 9:33 + 9-24 i | PRI S e
Va - 0-22 - 0-22 4 0.12 + 0-12 — 0-08 = O O8 T L e
Curv. - 0-28 — 0-28 — 0-28 - 0-28 — 0-28 =026 (Hpra Sy e e
Radial
Velocity — 54.7 +4-100-2 — 64-6 +116-2 — 67-2 L0861 8 e ek
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MEASURES OF 40 AURIGA—Continued

7466 7467 * 7497
Primary Secondary Primary Secondary Primary Secondary
A
Vel. | Wt Vel. |Wt| Vel |Wt| Vel |Wt] Vel. |Wt| Vel. |Wt| Vel | Wt
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po 0l LR, [ Rl [0 M SO ] N vt e e ) IR B ROy =l G M o S TS (e
-Ter e s i A S WA L RSB  BIEHES S b ) i T I 5 : 424 3 |........ APEHE | (R BRI R
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.............................................. =37-5] %] +138:3] 31)........]...
T amr e o | e eS| Bledewad W reve Tt it ity S el —34-1 4| +116-8 3]........
Weighted
mean — 28-74 + 75-50 — 22.75 + 77-10 — 31-11 F117:40 .. aienme it s
Va — 4.27 — 4:27 — 4:30 — 4:30 — 17-72 =372l 1 e
Va + 0-08 4 0-08 - 0-02 - 0-02 - 0-18 ) oI IR e e
Curv. — 0-28 — 0-28 - 028 - 0-28 ~ 0-28 = B S itaies
Radial
Velocity ~ 33-2 4 71-1 - 27-2 + 72:5 — 49.3 ek N e i
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MEASURES OF 40 AURIGZE—Continued

7498 7524 7525
Primary Secondary Primary Secondary Primary Secondary
A

Vel | Wt| Vel |Wt] Vel |{Wt.| Vel. |Wt] Vel |Wt| Vel. | Wt Vel. | Wt.
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Va - 021 - 021 -~ 0.07 - 0-07 - 0-14 = 0 Sy e
Curv, - 0-28 — 0-28 - 0-28 — 0:28 — 0-28 — A0 EZ8H NS Nt s Tk
Radial

Velocity — 54.2 + 95-7 — 20-8 + 770 — 23.2° G o b (R e e
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MEASURES OF 40 AURIGZE—Continted
7526 7576 7787
Primary Secondary Primary Secondary Primary | Secondary
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Radial
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MEASURES OF 40 AURIGE—Continued
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'Primary Secondary Primary Secondary Primary Secondary
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MEASURES OF 40 AURIGAE—Continued
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Weighted .
mean - 71.71 +113-35 — 23-72 +4118-25 — 14-70 +112-25 |...c.eniennne
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MEASURES OF 40 AURIGA—Concluded
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A
Vel. {Wt.| Vel. |Wt| Vel. {Wt.| Vel. |Wt| Vel. | Wt. |Vel. (Wt. |Vel. | Wt.
4005 MICTOY L (B e T A SPEIRL T e T R IR I e SN SR
4045 ~14-2 3| +104-3| % 20 o s T D R MRS R et B (e S O e, W L ISSTRIN] e S et
4063 — 0-9 3| +113-6/ % <0 A R TG ARSI [ TR PR Y | TS o TR el Ly R
4077 el |0 e T (R T T I R T i L ) o il St et S I
4143 ot 50 et LA o ool PRRRUAR (AIICER R THO, (V) | iSRSV TR 1 AR R 16 S ) L CRSAR T B N | A 4
4198 —~31-4] 4 .....00:- 0 =203l sy ool g R sds canbssiail s cle e el anfes
4215 —20-0| 4| +117-5| % S 12 [ T g e e IV ) S [FNSONEt Y RN (SR [l
4271 —14-5| %) +133.0 % R R ool T T 1 e | [P el [ S ek s
4289 —13-6| % | 4+111-0[ % =2 E 1R S L 2 i 1 e S (ICRCTR P8 (e -t | PSS [P [ T s
4308 —14-3| % | +112-5] % o> eI L I I e s G o (SIS A [SRRERT| SR PO IS |IREPRR (S
- i R T e e et 1 [ il T U 12 R T S P | Er e [ e o A et s
217 gl Bt R ! SR S I TR o e i it oo e LA [, SR s,
o o IS [PV R N | AT ] (S o el I VRS O 150 7Y |5 I ot ] T[Sl st o | dos & o
4549 e=3g gl il v ol == il o RS TS o ol e T £ e B oty o (IEes B s
7 S OSSN =S (R R B e o A R SRR Sy T RS O R S
Weighted .
mean — 16-00 +114-81 — 11.54 LT QR SOM Bl riiaratass o srer o] loroemsimams Gigae cc)s [iFateretal 1o aanss 2
Va —~ 27.23 - ?7-23 — 27-24 i - (] P S | ([ i
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In the majority of the early plates the lines are single, for the shape of the velocity
curve is such that plates taken at random stand about one chance in seven of showing
the two components far enough apart to be resolved on one-prism spectrograms. The
character of the velocity curve was suspected from the first few plates and as soon as
the period was approximately determined, a few exposures were made with the slit of
the spectrograph narrower than usual in an attempt to see whether the two components
could be resolved in the interval, phases twelve to thirty days (cf. curve). This attempt
was unsuccessful and so the observations thereafter were confined in general to the narrow
limits, phases from two to eleven days.

The problem of determining satisfactory elements presents some difficulties.
Ordinarily when two sets of lines are visible on the spectrograms, it is possible to make
use of the plates taken near the crossing points of the two curves. Plates were taken
at these points and were useful in finding the preliminary elements, but they were not
included in the final solution because the shape of the radial velocity curves before and
after crossing are very dissimilar. The result is that the final elements rest upon measures
of plates where only thé two spectra are visible. There can be no doubt that much more
determinate elements would result with higher dispersion, but the final elements given
are believed to be fairly accurate. This belief is founded not only on the small probable
errors, which the least-square solution assigns to the results, but also on the disposition
of the velocities where the spectrograms show single lines.

The observations where both components were visible were first grouped into normal
places.
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NORMAL PLACES

Primary Secondary

Phase

Julian Date | from J.D

| 2,420,462
Velocity| Weight | (O-C); | (0-C); | Velocity | Weight | (0—C)1 | (0-C),
s, o add 2,420,466 -245 4-245 |—16-60 -8 | +2-52 | 4+1-76 |+ 66-1 -4 +4-48 | +6-26
o= gl 466-696 4.696 |—29-10 1-0 | +1-43 | +0-71 (4 72-5 -5 —3-03 | —1-28
L 467-214 5.-214 |—45-60 -8 —0-40 | —1-04 |4 91-5 -4 ~1-92 | —0-22
- Rbas I 467 -404 5-404 |—52-30 1.2 —1-86 | —2-46 |4 94-1 -6 -5-72 | —4-04
e e 487 -622 5-622 |—53-20 1-2 | 42-63 | +2-13 |+103-4 -6 —-2-99 | —1-45
B Nl 468-011 6-011 |—65-20. 6 [ —3.12| —3-35 |+114.0 -3 —0-01 { 41-13
R 468-166 6-166 |—65-20 -8 —2-33 | —2-27 |4+114-0 -4 —-0-98 | —0:-06
SN 468-418 6-418 |-—59-00 1-2 +2-82 | 43-28 |+117-9 -6 +4-21 | +4-62
G5 469-213 7-213 |—42-00 1-2 +2.42 | +4-12 {4 92-1 -6 —0-37 | —1-51
TR N e 469-484 7-484 (—42-10 1-6 —5-44 | —3-48 |4 '84-9 -8 +1-90 | 40-40
2 13 TrpALm el 469-742 7-742 |(—30-40 0-8 —0-90 | +1.-22 |+ 75-2 | -4 +0-92 | —0-77
1 D 470-094 8-094 |(—23-60 1.0 | —3:05 | +0-85 |+ 64-5 -5 +1-14 | —0-68

The relation
y(my+mg) =mVi+m, V,

was transformed by putting &k =m;/m, and y=v(1+k) so that it becomes
y=Vi+kV.-

The twelve normal places for V, and V, give twelve observation equations to determine’
y and k. This solution was made and gave

k=0-828 y=-+431-56
or y=+17-2 kilometres.

The normal places and the individual observations, where the two components were
not separated, were now plotted on cross-section paper as in the radial velocity curve.
The value of w was assumed to be 180° for the primary curve, (i.e.) the one showing the
smaller amplitude. The determination of ¢ was made by trial. It is an easy matter
with King’s graphical method to try any given set of elements and as w is already assumed
known, the only remaining elements that need to be varied are K and e.

The following elements were selected.

P = 2828 days

r = J. D. 2,420,468 -20
e = 0-56

w = 180°

vy = 4 17-2 km.

C; = — 1149 km.

C. = 4 52-31 km.

K, = 51-41 km.

Ky 62-70 km.
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The residuals which result from these elements are given under the heading (0O-C),
in the table of normal places. In making a least-square solution, all the elements save
P were included and the elements of both curves carried at the same time, so that the
twelve normal places yield twenty-four observation equations. The results of the fainter

. component were given half the weight assigned to the primary.

OBSERVATION EQUATIONS

z y z u v w -n Weight
1iedEs <y Al e 1 -~ -708 0 +1-015| — -508| -+ -596| -—2-520 -8
PE5 600 558 Sl bao & 1 — -930 0 + -912 — 477 4+ -695 —1-430 1-0
F ol ohalatale et b 1 —1-216 0 + -496 | — -388 | + -725| 4 -400 -8
A ST e s & Mo il 1 —1-318 0 + -260 — 336 | + -680 <1-860 1.2
B Api et et o 1 —1.422 0 — -038| -— -260| -+ -572| -—2-630 1-2
(RS ot ot & 1 —1-544 0 — 452 - 091 + -219 | +3-120 -6
7188 6 oo B e B b A 1 —1-560 0 — 512 — 016 | 4 -040| +2-330 -8
B Ol 1 D BB e 1 —1-539 0 — 434 | + -105 - 251 —2-820 1.2
L e 1 —1-200 0 + 529 | 4 -395| ~ -729| -2.420 1-2
500 60 ke o 1 —1-.050 0 + 780 | 4 -448 | -— 727 45.440 1-6
T ol e niats ook 1 - 910 0 L -928 | 4 -482 — -689 | <-0-900 0-8
7 et G Ml e o 1 — 736 0 +1-009 | + -506 | — -611)| +3-050 1-0
§ I T e Ly 1 0 -+ 708 ( —1.238 | 4 -620| -— -727 | —4-480 4
L e 8 Thon d o tin g 1 0 + -930 | —1.112| + -582| -— -848 | -3-030 -5
I5TR o Sy ey g 1 0 +1-216 | — -605 | - -473 | ~— -885( -+1-920 -4
16 e S e 1 0 -4+1-318 — 317 | 4 -409 - 830 | +5-720 -6
TN ol e s T 1 0 +1:422 | + -046 | 4 -317| -— -698 | ~-2-990 -6
T S Soda S 1 0 +1-544 | +4 -552 | <4 -111| - -268 | +-0-010 -3
1L Fe s T e s o 1 0 +1-560 [ -+ -625| -+ -020| =— -049 | -0-980 -4
D0/ B e 1 0 +1-539 | + -529| - -127 | 4 -306  —4-210 -8
20 P e e fore) 5 e 1 0 4-1-200 — -645 ~ 481 + -889 ( 4-0-370 -8
PP o O 0 SO D00 ¢ 1 0 +1-050 - -951 ~ 547 | <+ -887 | -—1-900 -8
S e 0 B SO e 1 0 +0-910 —1-132 -~ -587 | + -840 | -0-920 -4
2=l Sy e s 1 0 + -736 —-1-231 — 617 | +4 -746| -1-140 -5
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The normal equations are

18-300xr —14-362y +7-180z +1-881u +40-091y —0-034w +7-222=0

+17-876y 0-000z —3-882u —0-049% —0-306w —5-231=0
+8:9332 —2-367u —0-030v —0-18%w +2-798=0
+9.-607u +0-978 —1-485w +6-571=0
. +3-031v —4-774w +9-460=0
+7-809w —14.932=0
Whence z = — 0-293 or dy = —0-29 km.
y = — 0-030 dK;= —0-03 km.
z = — 0-186 dK;= —0-19 km.
u = — 0-380 i de = —0-0038
v = — 2.808 de = —1°-60
w= + 0-116 dT = + -003 day

and the final elements with their probable errors become,

P =28-28 days + -005 (estimated)
T =JD.2,/420,468-197 + -088 day

e = 0-556 + -0065
w =178°-41 +3°1

wy = 1°:60 +3°1

K; =51-38 km. + 1-50 km.
K; =62-51 km. + 1-64 km.
¥y =+416-91 km. + 1-83 km.

a, sin 1=16,550,000 km.
a2 sin 1=20,140,000 km.

my sin®z= 1.354 ©
my sini= 1-113 @

Dominion Observatory
Ottawa
May, 1917.
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PUBLICATIONS OF THE DOMINION OBSERVATORY
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