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ORBITS OF THE SPECTROSCOPIC COMPONENTS OF d BOOTIS.

BY W. E. HARPER, M.A.

This star (a=14" 0578, 6=+25° 34’, photographic magnitude 5-3)
was announced as a spectroscopic binary by Campbell and Wright in 1900.
Approximate measures of the four plates secured showed a range of 75 km.
Their measures referred solely to one comp;)nent ; they made no mention of
the spectrum of the other component being visible, though .no doubt such
is the case on two of their plates.

Fifty-three spectrograms of the star have been obtained at this observ-
atory during the years 1907, 1910 and the present year, and these
form the basis of the present discussion of the orbit. The first four were
made with the Universal spectroscope as adapted for radial velocity work,
linear dispersion at H, 18-6 tenth-metres per millimetre, the next one
with three-prism dispersion of 20:2 tenth-metres per millimetre at the same
region, and the remainder of the plates with the new single-prism instrument,
dispersion at same region of 33-4 tenth-metres per millimetre. For number
1 3368 a Sigma plate was used; all the other plates were of Seed 27 Emulsion.

As intimated above both spectra are visible, are quite similar and of
type F5. For considerably over half the period the spectra are well
resolved and measures were made on the lines of each component. At
first all the lines that were at all measurable were used; gradually those
were eliminated which from their complicated nature could not be depended
upon. The final outcome was a selection of thirteen lines, given in the
table below, upon which all the measures were based. When all the

measures were completed a table of residuals of each line, from the mean
62426—2



304 PUBLICATIONS OF THE DOMINION OBSERVATORY.

given by the plate as a whole, was formed and new wavelengths were
derived so that the sum of the residuals equalled zero for each line. The
first column gives the wave-length as assumed at the start, the second the
number of times measured, the third the average residual and the last the
wave-length as corrected for this star. Outside of H, it will be noticed
that practically all the lines selected were those due to iron or blends of

iron.
LINES USED IN d BOOTIS.
A Times Measured. Average Residual. Corrected
A

4549-766 34 + 0.0 km. 4549-766
4415-293 4 — 34 4415-343
4340-634 .3 - 18 4340660
4325829 43 + 12 4325812
4308-081 54 + 2.7 4308042
4271760 53 — 0-9 4271-773
4260540 56 + 3:2 4260-495
4143-928 49 - 0-7 4143.938
4071 -901 26 - 2-9 4071-940
4063-756 38 — 2.9 4063-795
4045.975 52 - 0-2 4045.978
4005-430 47 + 5:1 4005362

With the exception of the last line, whose wave-length was very
uncertain at the commencement of the measures, none of the wave-lengths
as assumed are in very great need of correction. An unpublished investi-
gation by the writer of the effect on the elements of an orbit of the use
of wave-lengths which treated similarly gave residuals somewhat as those
above, shows that the changes are almost. inappreciable. However, as the
last line needed correction it was decided to use the corrected wave-lengths
throughout and the measured velocities were revised accordingly.
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For convenience of reference the early observations of the Lick Observ-
atory are given.

LICK OBSERVATIONS.

Date. . Julian Date. Velocity. Residual from Curve.
4
1000 MBE. 27 .. cociie 00 v aian 2,415,106-881 + 79 + 3:6
Y ) S 114-953 + 3 - 03
T ) PP 119-905 L -~ 17
T L DR AN U0 I 127814 + 60 + + 0-6
TSN Ay 27 Y n i L 897-715 + 11 - 1.2

‘U;apublished, but communicated through kindness of the Acting Director.

In the table of observations following, the phases are reckoned from
the periastron pé,ssage finally accepted, J. D. 2,417,679-523, using the period
9.-6045 days. The maximum weight assigned a plate was 10, depending
for the most part on the sum of the weights given the separate lines when
the measurement was being made. The residuals given are scaled from
the final curve. These appear only for those plates where the spectrum
lines of the components were resolved. The other velocities are derived
from measures on blends and are subject to considerable error. For some
distance on either side of the intersection of the curves with the ~-line,
where the lines are more or less overlapping, the tendency is for the meas-
ured velocities to deviate from their true position towards the v-line.
and such observations can only be made use of to advantage when grouped
over a large phase interval, the extent of the interval on each side of the
crossing point being approximately the same.

62426—2}
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TABLE

OF OBSERVATIONS OF 4 BOOTIS.

Observer*

ComproNENT 1.

CompoNEnT 11.

Plate. Date. g Julian Date. Phase.
Vel. | Wt. 0C | Vel. | Wt. | O-C.
1907 m.
699 P |Aprilb...... 65 | 2,417,871-769 | 1.851 +485-00 10 |+ 60 [—59:-9] 9 |4 2-8
776 H |May?23...... 64 719-635 | 1-694 4+71.3| 2 |-175 |-T1.5 2 |- 8.7
778 P |May24...... 50 720-593 | 2.652 +81-5| 4 |+4+12.0 |-54.7] 3 |- 2.2
798 P |May3l...... 65 7,727-653 -108 +17:8) 8 [l
1910
3368 H [Mar.28.....| 120 8,750.854 | 4-627 SEPTR B SRR U ey
3466 P! (June3.......| 78 826.768 | 4310 AT Bl 7 1 | B < radid AW AN h RS
3475 P! |June....... 65 832-702 -639 48571 - Bl T Bl T L TR
3512 H July6.......| 90 859-501 | 8-319 —54-2| 10 |— 4.5 |+78-1 6 |+ 0-7
3518 H |July1li...... 76 864-584 | 3-708 T € M) (e | Ay
3524 | P' |July13...... 65 866-581 | 5-705 o R S T WAL e L T
3550 C |July28...... 72 881-586 | 1-501 47344 9 |- 39 |—-61-2 9 0.0
3577 C |Aug.19...... 75 903-550 | 4-256 ST B T Y AT R ool A 4
3594 C |Aug. 29.... 70 013-542 | 4-643 G N (s | el I bV S
3609 H [Sept.1..... . 80 916-556 | 7-657 —64.8 4 |[— 5.2 (4693 3 |-11-7
3624 H |[Sept.8...... 54 8,923-534 | 5-031 4858 @il L. aeasi | Al e
3806 H |Dec.21...... 74 9,027-967 | 3.814 Clle o VI T N | PR b b L ;
1911
3926 H |Jan.11...... 80 046.875 | 3-513 5l LY s it e Mo ot L
3045 H |Jan.16...... 90 053-958 -992 +466-0 8 0.0 |—566 5 |— 7-0
3954 H |Jan.17...... 86 054.925 | 1.959 4832 9 |+ 4.5 |-56-5 7 |+ 5-8
3979 P! |Jan. 30...... 87 067-890 | 5-319 b BaHAd i aa st st A il
4044 C |Mar.2...... 84 098-881 | 7-497 4+57-6|] 3 |— 02 |+78-4 2 |- 2.4
4052 P! [Mar.3...... 89 099-890 | 8-506 —46-6] 7 |— 1-8 |[+69:5] 5 |+ 2:5
4064 P! [Mar.6...... 63 102-846 | 1-857 +77.71 5 |- 1.0 |—62-8 5 |+ 4-0
4074 e S T 90 103-833 | 2-844 464-84 7 |— 0.4 |-60.7 5 |—12-4
4126 P! |Mar. 16..... 89 112-892 | 2-299 4+79-6| 8 |+ 3-8 |-59-3| 6 0-0
4142 P! [Mar.24..... 60 120-824 -626 +49-3| 3 |- 1.7 |-30-6 2 |+ 2-4
4150 | .H |April2...... 97 129-844 042 21058 Wen. S L o NS DR O | R
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TABLE OF OBSERVATIONS OF d BOOTIS—Concluded.

% : ComPONENT 1. Comeonent II.
Plate. E Date. g Julian Date. Phase.
2 5
o =
Vel Wt. | O-C.| Vel Wwt. | O-C.
1911 m.
4172 PLEApril7.. . 4 93 2,419,134-860 5-058 4+ 8.4 10
4183 P! |April10..... 91 137-853 8.051 —55-1 3 [+ 02 +75-0 3 |- -5
4190 H |Aprilll..... 105 138-712 8-910 —29-6) 4 |— 200 +57-2| 2 |+ 8.2
4208 P' (Aprili18..... 105 145-807 6-400 | —40-5 5 |+ 0-2] +466-9] 4 (4 4.1
4218 C jApril19..... 92 146-816 7-409 —52-2 7 |+ 5.0 -+74.1 4 |- 6.0
4233 ¢ 1 iApril2l. .. .1 85 148-801 9.304! 4 6.4 7 I|......}. RSSO, U SRR 110t Y
4236 P | April22....1 110 149-708 697 | +49-8 5 |— 4.2 -—-35-4 2 [+ 1.2
4252 P! JApril 24..... 102 151-784 2.-773 | +66-6f 7 [— 0-2] —-50-6, 4 |[— 0-9
4260 | H-P |April25...... 97 152781 770 F 2208 Ay e d ke L e
4278 P! |April28..... 106 155-812 6-801 —45.3 4 [+ 3.5/ +78-0 2 |+ 6-2
4304 H Mayl6...... 110 173 -687 5-467 -1-0 i N IEN RN IR RS 5 CREUOTY L
4312 | C-P! [May 19 118 176-740 8:-520 | —40-9] 4 |+ 3-4| +71-6] 2 |+ 4-8
4315 H |May21 82 178-760 935 | +71-3{ 7 |+ 7-8) —47-8 5 (- 0-8
4328 C-P! May 26...... 95 183-716 5-891 —17-4 b S (R PR PR (8, B R e
4338 H |May 30 .| 110 187-705 =275 HELIRDIE S8 L s e e s e s ey
4344 C (Junel....... 100 189-666 2.236 ) +736 5 |— 2.7 —60-8] 4 |— 08
4357 P |JuneS8....... 95 196-626 9:196 | — 0.7 7 J|......0..... R A T 3
4382 C |June23...... 90 211-606 4.968 +13-2 [ T D | I | L S (0 Y e
4390 H |(June?27...... 73 215-646 07008 ~34-8 2 |...o. ol oo,
4391 C |June28...... 90 216592 -349 + 99 I A B e [ e S | on e e
4405 C |Julys3....... 90 221 -586 5.343 +12.4 AN [R5 TP LS | L L
4411 H [(July4 ...| 115 222-674 6-431 —-37-00 2 |+ 4-4 +57.5 1 |— 5.8
4420 C |uly7 90 225-556 9-313 4+ 6-4 e s e L e
4425 P |July13...... 100 231-603 5.756 + 5-0 (G A T e | e s | e e
4431 C [Julyi4...... 92 232-579 6-732 —34-7 8 |+12.9) 4-83-8 3 |+13-3
4440 B nlyen... .. 90 238-632 3-180 +54-6 3 |— 2-2) -39-9 3 |— 0-4
*P=Plaskett; H=Harper; Pl=Parker; C=Cannon.
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MEASURES OF 4 BOOTIS.

699

776

778 798
A
Vel. [ Wt] Vel Wt] Vel Wtq Vel Wt] Vel Wt] Vel Wty Vel Wt
4549 + 8100 3f— 5800 30........|. sl IS TRC e Ul + 106-5 3 |— 38-8 1|4+ 45-2 2
4415 Bl-20 10 L 5 4+ 92.6] 1f— 474 11}]..... SR, ST et 1 ’ 40-3| 1
4325 76-4 3 62-2| 1 87-9 1 69-3 1| 102-2 3 36-4| 3 27-4| %
4308 74-5 1 65-8| 1 82-9] % 47-8) 21 - 93-6/ 1 46-911 )........ 358
4271 85-1/ 1 64-2 1 85-6, % 75-6| % 90-7) 3 40-2f 3 41-1] 3
4260 86-1) 1 59-4 1 |4 911 |- 579 3|+ 104-201 |- 29.0 1 |+ 28-4/1
4143 90-3 1 e 0 G MRS 2 L byl SRS G e e o i P S TR L e
4045 4+ 91-81 J— 55-5/1 |J........ el 220 L L, R S B o B F3 B PR, e
Weighted
mean + 83-70 — 61.24 4 87.68 — 55-13 + 9815 — 38-12 + 36.-50
Va + 1-85 + 1.85 -~ 16:10 — 16-10 - 16-38 - 16-38 - 18-32
Ve - 02 - -02 -00 -00 + 06 4+ .06 - 08
Curv. - -50 - -50 -~ 28 - 28 - .28 - .28 — 28
Radial !
Velocity 4+ 85-0 -~ 59-9 + 71-3 - 71-5 + 81.5 - 54.7 + 17.8
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MEASURES OF d BOOTIS—Continued.
3368 3466 3475 3512 3518
A
Vel. Wt Vel Wt Vel Wt Vel Wt] Vel Wty Vel Wt Vel Wt.
4549 e [l WSRO | SO T | 1E AR [ SRR SBE 1 L e
ATE T w1 L 25.0 1 64-211 |........[. ot [ T L 1 TR A
340 |+ 2021 ]..... 31.8] 3 56.8 3l- 26001 |....... M 3971
4325 |+ 2351 |- 18.7 17-2| % 572 % ey i 0] LY R 39-9| 3
4308 |+ 158 #]....... el | CinOninll g 51-9] % apoli YLl ] 5461
211 |+ 2231 |- 154] } .15 ST {1 RS 3991 B pls g gl L
200 |+ 107 3]....... o+ 365 3|+ 4251 31.9| 1 rof o B LR ]l
ST o Rt bR e . ) ) SRS SN ¢ 1 DO 37-6| 1 921 } 50-0| }
vl | Gl O E Sl AR | ol ol ) et S 34-4) 3| 102.4 3 56-8 4
sy il ] il | ISREi R s | S e 26-2| 1 96-2| 3 52.1| 1
Fre A (N S e ||t bS] | @ IS | St LG 30-4] 1 107-7] 3 43.8/ 1
ZiTr e e g e by | 1 o’ SO R 4 S — 26.1]1 |+ 101-6] 2]+ 6851
Weighted
mean + 12-62 — 17-05 + 27-25 + 56-63 —~ 30-14 + 97-18 + 51-00
Ve 4+ 5.01 + 501 — 19-14 — 20.46 — 93.69 — 23.69 — 23.77
Vs - .20 - .20 - .25 - .20 e Lcepd = - sl =5 ik
Curv. - .98 - .28 - .28 — .28 — .98 - .28 = 9%
Radial
Velocity ST | EIN19TS + 7.6 4 36T - 542 4+ T3 + 26-9
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MEASURES OF d BOOTIS—Continued.
3524 3550 3577 3594 3609
R s
Vel. | Wt) Vel. |Wt] Vel Wt vel. |wWt] vel. |wt] vel. |wtl vel |wt
|
|
4549 LB g0l JLE LR RIS P N ) B EREE VS S T [ N A el
4415 + 21-5 % 1t i B i 34-8 13 88ubL o dibs v SRE e e
4340 27-9 3 TR e 6 B ISR S 53-2| 3 e FEIETRS ) SG JI | 3 o S
4325 33-7| 3 759 4 1= 881l 3 28-1 % e lediihe ol o A N Wk 1 SRTES, e
4308 30-8| 3 97-2| 1 gativg LR w 33-9(1 |- 52.0 2|+ 80-2 %
4271 33-1 1 102-7| 13 45-1 1 40-8| 1 35-6| 1 47-7) 2 95-1| .2
4260 |........ 103-6| 3 36-00 3)..... ; 36:20 1 |— 473 3+ |+ 745 %
4143 21-9 3} 90-7| 3 a4 & QL 2. e |l o § oliand, rlle 8 SR, o i
4071 Ll AR ¢ R S § e £ 39-2| 1 b0 00 B8 o NIRRT Ve - | e,
4063 el b o Sl A | S R 18.0| 2 .70 S 2 | BB b s
4045 18-0| 1 96-3| 1 342/ 1 |+ 274 & -T2 (BRI | SRV N | )
4005 4+ 14-3| ¥ |+ 1001 38— 325 $L....... ... + 28111 L....... 5 TR i
|
!
i
Weighted
mean 4 24.82 + 96-69 — 37-84 + 35-61 + 30-04 — 49.21 4 84.95
V. — 23.76 — 22.83 — 22.83 — 18.82 — 16-10 — 15.18 — 15-18
Vi — .16 25 o wen e LR — .19 o w501 30
Curv. — .28 —h IR — . =98 =y L =R el
Radial
Velocity 4+ 0.6 + 73-4 — 61-2 + 16-3 + 135 — 648 4+ 69-3
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MEASURES OF d BOOTIS—Continued.
3624 3896 3926 3945 3954
)‘ A
vel. |wtl vel |wt]l Vel |wt] vel. |wt] Vel. |wt] vel. |wt] Vel |wt.
PRI AT, 7 R A ST VR e ORI N (R S 0 2SS AR IR
4415 oo S O JURH & eI R + 55-2] 31— 83.9 3 P PRy
4340 RNl E SR G0 ARGl R e S TR | SR CREE e R REL e
e O R e B 1o ) N ) I i A AR SRR RS MR e % 57-8 4+ §— 76.0{ %
PEETRE N R A IO .4 8011 82-2| 3 59-7| 13 97-2| 1%
21 18-3| 3% 02 ¥+ 901 33.9| 1 92| } 60-5| 1} 78-9| 13
4260 I+ 152 3 1 2 o AR A1 AR L | 78.1 % 51-4) % 76-9| 1
i N AN Sle N ~ 10-7 + 49.7| 3 65-5| % 62-2| 1 75-7 %
ST SR + 139 3)....... LIRS S D 8 T e SRR
AN T SNSRI S 0 T A 46-1 3 75-2| 3 O T R (T
CRETA R ANE WWU & VRN e + 45.001 |- 82-3/1 56-0{ 13 |— 71.6| 13
ChTel Al A E CRRITRE el Be b o e P Bt 0 el L o YR ITR YTI L 6. B0 N L LR
Weighted
mean + 16-92] + 5-39 + 2.43 + 41.89 — 80.71 + 59-08] ~— 80.66
V. -~ 12.80 ) + 23-19 + 24.58 + 24.37 + 24.37 + 24.32| + 24.32
Va R o+ 3l + .04 + .04 4o 088+ 00
Curv. -  asl - 8 - .98 - .28 - .28 <~ ml - .28
Radial
Velocity + 3.5 + 28.4 + 26.9 + 66.0 — 566 + 832 — 565

62426—3
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MEASURES OF d BOUTIS—Continued.
3979 4044 4052 4064
)‘ e
Vel. |Wtf vel. |Wt] vel. |wWt] vel. |Wt] vel. |Wt] Vel |Wt] Vel |Wt.
4549 o D g ehe 8 i can B b NOIES 2ol O o | R N T S R DR G :
4415 e e (R IRUR O o) ol Bl G L B S e Bateaig - s L 5
4340 AN R (2 RO GPOESE L B O R B B, A s 5 56 R B Lol 1. i, i
A8PRIC RN S A T el ) RARETTRL E & ISR A b D 781 3|- 679 1
4308 12:6/ % 67-8 3 66-4 % 62-5 1 60-3| 1 64-5 1 80-2| 1
4271 18-2| 1 gacgiig Ealor! s 66-3 1 57.3| 1 66-3| 1 82.4| 1
4260 y o i 3 PHBORRIERT Sl Rt Tk 61-6 1 58-4] 1 67-5| 3 69-8| 1
4143 b e o 71-4 3 57-2| 3 5811 [L.......[...}+ 49:3]1 |- 7.1 1
AT e B M O B i 1) 8t ek B £ RS Sl B B el e
4063 |...... T O GRSl STl 1 g e B B gl iRl 2 .
4045 =140y goeslr BB e # 64-2| 1 ety e o e BRIl I
4005 b oo 180 ) = y2enl 4 lE 629 3 f= 86201 e gl Ll i A .
Weighted
mean — 13-95 — 72-29 + 6370 — 60-84 + 55-22 + 64-46 — 76-10
v, + 22.88 4+ 1500 | + 15-00 + 14.65 + 14-65 4+ 13-63 + 13-63
Ve + .09 — .05 — .05 - .08 R0 — .08 - .08
Cury. W oy =hixsa oy ST — .28 -~ .28 A5 o =l
Radial
Velocity + 8.7 — 5746 + 78.4 — 466 + 695 + 77-7 - 628
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MEASURES OF d BOUOTIS—Continued.

4074 . 4126 4142 4159
A
Vel. Wt] Vel. | Wtq Vel Wit Vel Wt Vel Wity Vel. |Wt] Vel Wit.
4549 B2 .o petbeam |+ G Ve SHES oo+ T5-911 |- 69901 ]........ LI - RPN «o..f4+ 0:51
75 P el - ST e Sl |1 74-8| 3§ 8031 3 pa L L R : 18-3| 1%
G380 R L AFIGE o gl SR R s RUARVREEEE PP 2 AR DR = S IRl LS e 150} 1
4325 |+ 50.6] 1]— 79-6 3 70-3| % 87-1 3|+ 598 3]- 180 % 14-4| 3
£ TR T Bl AR 73-1 % T 8E R T A s L 12-5| 1}
4271 it 0 B S R 76-5| % e (1R o IR R 1R | ARG S 0-6| 1%
4260 53.4| 1 85.2 2 62-1 % 70-2| 3 5051 |........ 4.9/ 1
4143 39-8) 1 61-6 % 78-5| 1 51-8| % 36-6] % 49-1| % 2.9 1%
407150 L SR & R a s e S BIELFeot b o8 - oyl 9.9 1
4008 - a8 R ) LI (1, AR e S 1 B e S 2| IR o e, SAlY el e b 6-1/ 1
4045 58-3) 1 78-4) % 60-7) 1 62-111 |4+ 254 3)]— 34-3 % 8-9| 1%
4005 F BEEY 1 k= 81-2 &R0 5T-60 1 J—'69.8 & q. 0.0 L L + 0.9 1%
L______
Weighted
_ mean + 51.83 - 73-72 + 70-10 — 68-80 + 42-87 — 36-96 + 7-60
Vs + 13-27 + 13.27 4 9-90 4+ 9.90 4+ 6.76 4+ 6.76 + 3.07
3.0 Vg -00. -00 e - -12 — -08 - -08 - 13
Curv. — .28 - 28 - .28 - .28 — 28 - 28 — .28
e
Radial
Velocity + 64.8 -~ 60-7 + 79-6 -~ 59-3 + 49.3 — 30:6 4 10-3

62426—3%



314

PUBLICATIONS OF THE DOMINION OBSERVATORY.

MEASURES OF d BOOTIS—Continued.
4172 4183 4190 4208
x Lt
vel. |{Wt] vel. |[wt] vel. |wt] vel. |[wt] vel. |wt] vel. !wt]l veL |wt
FTET QU T U PR R S v BB S R N e Rt e g (R
ORI U VL A RN N RE pl + 18:00 114 S0-3 R AL.c o bR : ki
TR TR LR s SIS o Masalipiil DU gt e SRR T | an
05t~ 38 3} gl i el R B 50 2 Riy Y — 35-001 !+ o00.5 3
4308 |+ 15-4/1 |- 470/ 1 |+ e69.4 1 14-3| 3 65-4 3 32-4 % 82.6/ 3
271 |+ 1311 54.7| 1 74-6 3 37-9 3 R Ll e
4260 |+ 22.4/1 45.9| 1 59-9| 1 TRRT B RN 391 3 73-2 3
4143 [+ 3701 54.0| 3 81.5 1 Steabe L o e o e T B .
w0 |+ 431 55-4| % 84-7| 1 28-2| 1 51.2 1 418 L. 00k
4063 [+ 3.3 13 75-6| 3 79.5 1 o804 ..k T Y P
4045 |+ 8.6/ 1 562 1 70-2| % TR R 343 } 52.6| %
4005 |+ 92[1 |- 574/1 |+ 75201 |- 357 32|+ 557 1l- 3581 |+ 6311
Weighted
mean + T8 ~54.38 | + 7575 - 28.76 | + 58.05 ~ 36-57 + 70-85
v, 4 1-1% - 025 - 0.2 - 0-60 — 0-60 -~ 3.51 - 3.5
Va S % - H B + 06| + -08 = -1 - & HR
Curv. ~ .28 - .28 ~ .28 - .28 - .28 -~ .28 S
Radial
Velocity 4 B - 55.1 + 750 - 29.6 + 572 ~ 40-5 + 66-9




ORBITS OF THE SPECTROSCOPIC COMPONENTS OF d BOOTIS. ., 315

MEASURES OF d BOOTIS—Continued.

4218 4233 4236 4252
A e
Vel. |Wt] Vel. | Wty Vel. |[Wt] Vel. |Wt) Vel. |Wt] Vel. |Wt] Vel |Wwt.
4549 SRR R 8 o S S e B @ Gl = I SO i e Gl e o) o fasoicl o vl J 801D
4415 44500 PR S [ R 1SS s B T + 80.9] 3}.....
4340 e o Sl G 6 156/ 1 [+ 44.5 $}..... 6t-9 3l.... s
4325 v i i R e e e 0 R b e i it ey ¢ (AT R O B AR P
4308 45-11 |+ 78-1{1 21-71 % Bg.00 IR i 55-8| 41— 55.9 31
' 4271 62-3 1 73-4/ } et p g St e b R G L
4260 35-1 % 69-0( 1 10-1] % ga.ab: g LR Ul 63-8| 1 59-2| 1
4143 41-0| 1 87-4 1 ] B0 4l bt 3 I i 84.0| 1 24.0| 1
10 il ) TSI SREX & s 2.9 } 53-3] 31— 27.9] 3 738k 3Ny,
4063 42.1 3 81-1 3} 16-7| 1 60-9 31— 32.1 3} 76.9| 1 45-7| %
4045 40-8| 1 83-3 3|+ ,6-8/1 p2-1f “f 4Ll ALl 79-6| % 43.6] 1
4005 SRR T [ o eaul R ] oo+ 76t |- 46.91
Weighted
mean — 47-82 4- 7852 + 11.52 + 55.19 — 30-00 + 72-81 — 44-41
Y. — 3.93 — 3.03 Sl D — 5.09 ~ 5.09 i 583 — 5-83
Vi -~ .16 LG SN 1 .00 -00 g — 13
Curv. -~ .28 = o8 SR —  .on R o oy —~ .28
Radial
Velocity — 52.2 + 741 + 6.4 + 49-8 — 35-4 + 666 — 50-6
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- MEASURES OF d BOOTIS—Continued.

4260

4278

4304

4312 4315
x s

Vel |\ Wt Vel |Wt] Vel |Wtl vel. |Wt} vel |wt] ver |wt] ve [we
4549 |+ 224 2|- 2800 3]........[.... + 117 3|~ 256 3|+ s1-2) 3|.......
CTT S e AN e R T DS l 100 : 31-8 } 90-3 1|+ 683 3
4340 gl Wt L & R Gy i ARRITE B A NI i e RGN s
4325 49-61 |........ VR e { 4.1 3 341 3 90-6| 1 94.7 3
4308 |........ it s IO ek 1 SVLRES RRIC 1 1L Splsds ool B0 LY 87-6| 1 94.3 3}
4271 23.00 % 37-9 1 |+ 101-1 % 23.7| § c s Y R 92-0 1
4260 |........|. X 4.1 3 734 3]...... vl E A oy 87-3| 1 91.8 2
s e : 422 1 97.8| 1 4.5 3 st L8 Ot T 733 1
4071 0 i B =5 W 4 RS T Sodel dessl ol 1 4 artal o o & b 89-1| %
4063 coeeraafen = 3|1 |4+ 773 10-5 % 31-7| 3 80-8 % 936 3}
4045 |........ o0 RaD BT SR G 22.6/ % 20-4| % 97.7| % 80-0| 1
4005 |+ 35-2 4f....... ab: Ry o 245 4]- 330 1|+ 79-9 3|+ s321

Weighted
mean +2874 | -37.30 | +8-92 | +1332 | —2558 | 48692 | + 87.34
v, - 63 | - 75 | — 75 | —1393 | —1490 | — 1490 | — 15.5¢
Va - 221 - 2| - 20| - ] - 4 - 17| - =
Curv. - B L BY = WY— Y-l

Radial
Velocity + 220 ) - 43| + 0] - 10 - w09 ] 4+ 6] + N3
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MEASURES OF d BOOTIS—Continued.
4315 4328 4338 4344 4357 4382
A e : % W
Vel. Wt Vel Wt Vel Wt] Vel Wt] Vel Wt Vel WtJ Vel Wt.
ool | [N BRRRT TRl T SUE S S + 246 31+ 980 3]— 42.1] 3]+ 326 3]+ 3621
4415 — 559 3l+ o4 % R Wi 0 SN 1o S BRI i) 6-3 2 36-8| 1
PEETRI! B A S ) 30 S bt P 1 RO Pl ) 30-0| 3 31-8/ 1
4325 CO e U S R 38-2 3 01-2| % 53.0| 3 24.9| 1 33.6| 1
4308 A T o S AR 26-0| % 817 3 43 7ibieal il =iy i 39-2| 1
4271 (=7, VLY 1) (RO O 32-4| % 99-3 2 587 3 11-6/ 3 4.5 1}
4260 P e (SR : 42.7 % 70-8| 3 25-3| % 20-9| 3 49-3/ 1
PR AN SR T A R e 241 3 97-4| 1 34.1] 1 2-1 3§ 36-6| 1
4071 gdal fian il | ! Mt TR v T T 14-8] % 30-6| 1
4063 o 1o | T B A 16.00, (2 0E W  RE Al 113 31-9 3 37-4/ 1
4045 22.1l1 |+ 2-8 % 40-5| 3 94.1| % 424 § 22.6| % 24.4 1}
4005 — 9276 t|- 1] 3]+ 405 %)+ 791 3|- 437 3|+ 326/ $}4+ 36:7 1
Weighted
mean — 31-81 0-00 + 30-45 + 92.13 - 42.26 + 19-86 + 36-27
v, — 15-54 — 16-99 — 18-07 — 18-14 — 18-14 — 20-18 — 22.68
Va = — .16 - .18 - .10 - 10 - 09 =}
Curv. —. 28 =il .98 — .28 = o8 — .28 = b
Radial h
Velocity =78 - 174 + 11.9 + 736 — 608 = ke + 13-2
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MEASURES OF d BOOTIS—Continued.
4390 4391 4405 4411 4420 4425
A B
Vel. [Wt.} Vel Wt] Vel Wtj Vel Wt Vel Wt Vel Wt Vel. | Wt.
4549 + 5.7 ¥4+ 2000 3§+ 16:2(1 |..... e weeeonlees 4 43-00 1 §4+ 174 3
4415 36-0{ % 3500 #)....... o ORI L 19-8/ 1 9.5 %
4390 |- 26.7| 2 43-9] 3 40:5 4 FEd emmag Fode 32-2 3} 35-5] %
4305 k0 RUEL . S 29-6] 3 379, 3j— 394 3|+ 79.0 41.3] % 33:5 %
4308 - 22-8 % 50-7 % 406 $§........ e 28-4] % 39-0 3
AFTLA L R 38-9 % 44-41 1 §— 12-6] 3§ .......|.... 28-4| 11 43-5| 3%
4260 K S C LU W o SRR -8 e d S S i S O e MR IR 10l o B I N
4143 |J....... Nt B S el Eed g 5 4 S Tl dt oo R A SRR U U 25-9{ 1 Ve
4071 ol RN PR R SO (oS G s B O S Rl fei 5-4! §
4063 + 6.4 31 .......0... LT R N R o R ) R B 18-5 1 34-7 %
4045 vessfsea 4 15-3] & 31-2) 2}........ b e kSN (] e 32-9 1 4+ 231 §
4006 o X veseninfees i+ 35:20 41— 1220 304+ 84-4] 314+ 322013 )...... SR
Weighted ’
mean - 11.27 + 33-48 -+ 36-31 - 12.90 4 81:70 4 30-59 4+ 29-20
5 — 23-11 — 23-20 — 23.56 — 23.62 — 23-62 — 23.72 - 23-77
Va — «18 - .11 - .12 - 25 —~ 25 e - 20
Curv. - 28 - 28 - .28 - .28 — .28 ~ 28 - .28
Radial
Velooity — 34.8 + 9.9 + 124 - 37-0 + §7-5 4+ 6-4 4+ 50




ORBITS OF THE SPECTROSCOPIC COMPONENTS OF d BOOTIS. 319
MEASURES OF d BOQTIS—Concluded.
4431 4440
A
Vel. Wt] Vel Wt} Vel Wt] Vel Wt] Vel Wt§ Vel Wt Vel Wt.
4549 e 73 e T DRI o SR d B 1A D e
4415 — 26-9] %1+ 114-1] % 944 $1+ 22/ %
4340 sl 1 A ) et R o] BRI ANER FRAL i
4325 - 9.1 3 123-8] % 66-6] §— 42-2) %
4308 - 210 % 103-8] % 67-8 +]—- 8.0 1%
4271 . I+ 0.1 3L........0.. s 83.00 3 {— 32:8 1%
4260 - 10-8/ % 97-5| % 76-5| 31— 25.5 %
4143 A = O PR £ ST rarde I B PRGN S R O
4071 R il A ) W e L AR R G L S
4063 - 12.5| 1 102:8( 1 A qe s S e Ve a A )
4045 - 10.2{ 1 Ly e TR (SN R -~ 10-8! %
4005 — 21.1)1 |+ 115-6{ %]+ 80-7| |- 16-8 1%
Weighted
mean — 10-48 +4-107-95 4 78-64 — 15-83
Ve — 23.75 — 23-75 — 23-52 — 23-52
Va - -16 - -16 — -26 - .26
Curv. - 28 - .28 — -28 — -28
Radial
Velocity - 34.7 + 83-8 + 546 — 39.9
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The period deduced from our own observations and the published
ones of Lick, assuming their observations on the meridian, was 9-605
days. This was the period used throughout. A correction of —0-0005
days was made to this when the G. M. T. of the Lick plates was received.
With the exception of the first four, all our observations are practically of
one year so that the small correction to the period will not affect the
results. Likewise three out of the four 1907 plates are at the crests of
the curve and no appreciable change will result from the use of the revised
period. The correction, however, will accumulate to approximately 0-070
days in the interval over which our observations extend and accordingly
a correction of +0-070 days was added to the derived value of T, making
it 2,417,679-523 as given in final elements.

The observations on component I were first grouped according to
phase into thirteen normal places. The peculiar deviation effect near the
intersection of the curve with the +-line, previously referred to, was in
evidence in four or five normal places, abnormal residuals for these groups
being the rule.

FIRST GROUPING d BOOTIS, COMPONENT I

Mean Phase. Mean Velocity. | Weight. Mean Phase. Mean Velocity | Weight.

1 1-590 -+ 78-08 2-5 8 7-350 — 57-95 1-5
2 1.994 + 79-54 2-0 9 8-116 — 54-66 1:5
3 2.638 4 68-88 2-0 10 8-510 — 40-62 2-0
4 3-586 + 2615 2:0 11 9-379 4+ 8-43 4.5
5 4.740 + 10-90 6-5 12 - 506 + 43-82 1:6
6 5597 + 0-49 1-5 13 -808 + 68-13 1-6
7 6-472 — 39-03 2:0
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Preliminary elements by the graphical method were obtained, which
outside of the groups mentioned, satisfied the observations quite well. They

were the following:

P =9-605 days

e =:15

w =280°

K =68 km.

v =+9-23 km.

T =J. D. 2,417,679-600

It could be seen that in a least-squares solution the large residuals,
alternately above and below the curve on each side of the crossing points,
would play the most important part and would cause considerable changes
in the elements; nevertheless, as a matter of interest merely to see the
extent of such changes, a solution was made. The period was considered
determined. The notation of Lehmann-Filhés was used and for sake of
homogeneity the following substitutions were made:

=0y

y=Kb

z=K.be

u=K.bw :

K
p=———— . i §T
(e
OBSERVATION EQUATIONS FOR FIRST SOLUTION, COMPONENT I.
Weight. z Y z u v -n

1 2-5 1.000 + 1.023 4+ -324 4+ .222 -~ -080 + 74=0
2 2:0 1-000 4 1.-004 — 248 - 059 + 205 - 2.01
3 20 1-000 4+ 844 — 858 — 428 + 504 - 2.27
4 2:0 1-000 4+ 446 - 821 — 760 + -698 +13-39
5 6-5 1-000 - 117 4 117 — 842 + 715 — 9-66
6 1.5 1-000 — 511 + -788 — -696 + -626 —25-98
7 2-0 1.000 — 828 <+ -933 - 372 4+ 422 — 8.06
8 1.5 1.000 — 064 + 231 + 119 + 027 + 98
9 1-6 1-000 — -853 — 774 + +625 - 524 -+ 5-90
10 20 1-000 — 669 — 1-069 + -866 - 851 + 4-34
11 4.5 1-000 - 001 —  +266 + 1.147 — 1.315 + 71
12 1.5 1-000 + -610 + 943 + -960 — 1.047 + 6-86
13 1.6 1.000 + 798 + 1.067 + 783 — 826 — 4.62
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These resulted in the following normal equations:

31-000z +2-007y —-372z +1-422u — 2-1250 —72-255=0
13-200y +-137z + -518u — -211v +32-526=0

| 12-589z —1-265u + 1-101v —~83-916=0

‘ 17-591u —17-6650 +89-564=0

18-154v» —81-911=0
whence the corrections:

oy =+2-54 km.
0K = —2-48 km.
de =+4-090

dw =—13° 11’

8T = —-235 days

so that the first corrected set of elements for component I are:

P =9-605 days
e = 240 .

w =266° 49’
K=65-52 km.
vy =+11-77 km.

T =J. D. 2,417,679-365

If we compare these with the values finally accepted we notice differences
of considerable magnitude. The eccentricity is here considerably increased.
Another marked effect is the lowering of both positive and negative maxima
from that given by the final elements, which latter maxima seem well
substantiated by the observations at a time when the observed velocities
can be relied upon.

Though a second solution, according to the foregoing grouping should
have been carried out to satisfy the agreement between equation and
ephemeris residuals, yet any changes thereby deduced would have been of
a vanishing order, and as the grouping at basis was faulty no good purpose
could have been served by such solution. A new set of normal places was
formed differing from the former chiefly in having numbers 4, 5 and 6
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of the old grouping combined into one place. Other observations taken in
the meantime made up a new group. In this new grouping all the plates
whereon the component spectra were not distinctly resolved were grouped
into two normal places at or near the two points of intersection of the
curves. They bave; owing to the number of plates involved, relatively
high weights. 3

NORMAL PLACES, COMPONENT I,

Mean Phase. Mean Vel. Weight. 0-C Equation-

Ephemeris.

1 1-590 + 78-53 2-5 - 62 + 14
2 1-994 + 79.71 2-0 -+ 1-64 + .06
3 2-638 4+ 69-21 2:0 + -75 - 07
4 3-022 4 54.60 -3 — 5-10 — .11
5 4.635 4- 12.08 10-0 - 31 + 02
6 6-472 — 38-70 . 2.0 . + 2.73 + -10
7 7-350 — 56-96 1.5 -~ 92 + -12
8 8-116 — 54.41 1.5 - 2-41 + .21
9 8-510 — 39-87 2-0 + 48 + .06
10 9.379 + 8.41 45 4 .90 — .43
11 -506 -+ 44-26 1-5 - 7-11 - 21
12 -808 4 68:47 1-5 + 4-16 + 32

The same set of preliminary elements as before were used and with
substitutions for homogeneity as before we have:

OBSERVATION EQUATIONS FOR SECOND SOLUTION, COMPONENT I.

Weight. T y z % v —n
1 2:5 1-000 + 1.023 + -324 + 222 - -080 + :29=0
2 2-0 1.000 + 1-004 — 248 — -059 + -205 —- 2-18
3 2-0 1-000 + 844 — -858 — 428 + 504 — 2-60
4 -3 1.000 + 608 — 969 —  -593 + 611 + 2.08
5 10-0 1-000 — -066 + 020 - -848 + -720 — 7-36
6 2-0 1-000 — 828 ¢ 4+ -933 — 372 + 422 — 8-39
7 1.5 1-000 — 964 + 231 + 119 + 027 - 01
8 1-5 1.000 ~ 853 + 774 + 625 ~ 524 + 5-65
9 2-0 . 1-000 - -669 -~ 1.069 4+ -866 — 851 + 3-59
10 4.5 1-000 -~ 001 — 266 + 1-147 — 1.315 + 73
11 1.5 1-000 4+ -610 + -943 + -960 — 1.047 + 6-42
12 1-5 1.000 + -798 -+ 1.067 + -783 — 826 + 4-96
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These when transformed gave the normal equations:

31-300z + 2-190y — -763z + -801lu — 1-724v —77-476=0
12-512y + 1-350z + -459u — -1580 — -924=0

10-507z2 — 1-047u + -930v —25-925=0

18-398u —18-253v +89-628=0

18-5650 —82-093 =0
from which the corrections resulted:

éy=-+2-38 km.
0K=— -16 km.
se=+ -030
dw=—12° 01’
0T = — -206 days.

The corrected elements for component I then are:

P =9.605 days
e = -180

% w =267° 59’
K =68-16 km.
vy =+11:61 km.

T =J. D. 2,417,679-394

The sum of the squares of the residuals was reduced from 883-5 to
147-1.

Elements corresponding almost to . the above corrected values were
used as preliminary in a least-squares solution for component II. The
maximum positive for the curve seemed to be fixed about +79 by the
observations, while the maximum negative was —61. This with corres-
ponding values for ¢ and w gave a somewhat discrepant value for ¥, never-
theless the elements following were assumed as preliminary for the solution.
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P =9-605 days
e = -180

w =88°

K=70 km.

v =+8-56 km.

T =J. D. 2,417,679-394

The two normal places for component I previously referred to as

comprising all the plates on which the lines were blended were also used

in this solution.

ations refer equally to both components.

NORMAL PLACES, COMPONENT II.

This seemed a reasonable procedure as the blended observ-

Mean Phase. Mean Vel. Weight. 0O-C. Equation—
Ephemeris.
1 1-839 — 60-70 3-5 + 1-94 - 06
2 2-327 — 59-90 1-0 - .08 — .06
3 2-921 - 52.65 1-5 - 4.01 - 22
4 4.841 4 12-08 10-0 - .17 — 25
5 6-634 +4- 73-25 1-0 + 4-77 - 03
6 7-702 4 73-83 1-0 — 799 + -38
7 8.546 -+ 69.60 1-5 + 3-61 - 17
8 9.585 + 8-41 4.5 — 27 - 04
9 -931 — 46-72 1-5 - 2:18 + .02 A
With the usual substitutions we have:
OBSERVATION EQUATIONS, COMPONENT II
Weight. z y 2z % -n
1 3-5 1-000 — -993 — 059 — 225 + 046 - -23=0
2 1-0 1-000 — 957 - 550 -+ 089 - 240 + 1-52
3 1.5 1-090 — 810 + 933 + -398 — 458 + 4.50
4 10-0 1.000 - 011 -+ -002 + -820 — 672 — 4-30
5 1.0 1.000 4 -763 — 926 + 474 — 515 —11-29
6 1.0 1-000 +1-004 — 106 — -112 — 067 + 5-01
7 1-5 1.000 4+ -843 +1.-013 — -728 + -668 — 2.05
8 4.5 1.000 + -060 + 077 —1-178 +1.391 + 4:34
9 1-5 1-000 — 727 -—1.001 - -860 4+ -849 + 4-39
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whence the normal equations:

-

25-500x —3-546y + -962z + -778u + -467v —18-775=0
8-816y + -223z + -072u + -534v —15-438=0
5-840z + -131u — -204v. 4+ 8:-225=0
15-533u —15-275v —64-600=0
15-623v +61-579=0
resulting in the corrections:

Sy=+41-07 km.
0K =+42-29 km.
de=—-025
Sw=4+2° 10’
6T = —-031 days,

so that the corrected values for component II are:

P =9.605 days
e = -155

o =90° 10’

K =72-29 km.
v =4+9-63 km.

T =J. D. 2,417,679-363
These values reduced Zpwvw from 490-8 to 143-0.

The question now arises as to the best method of combining the
results arrived at from each component to secure uniform values for the
elements. For the values of 4, ¢ and T must be identical, whilst the
values for w must differ by 180°. As we have determined them they are:

Component I. 4 Component II.
1% -+ 11-61 km. + 9:63 km.
e -180 -155
2] 267° 59’ (270° 10’—180°)
T J. D. 2,417,679.394 J. D. 2,417,679.363
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One might combine them according to the relative weights of the
observations, which in this case are 31-3 and 25:5 for components I
and II respectively. Again we might combine according to the probable
errors of the determined quantities, weighting as the inverse square of the
probable errors. Both these have been performed, but before giving the
results a better method than either, suggested by the Director, Dr. W. F.
King, will be given. It consists in combining all observations on both
components into one set of observation equations from which of course only
one set of elements result. It is the only rigid determination possible. In
building up the observation equations, one must be careful to remember
that for w in one case we must use 180° 4+ w in the other. The equations
of Lehmann-Filhés then assume the following form.

6(%:‘ = &y + (cos u + e cos w) 8K, + (cos u + e cos w) 3K,

+ [(cos ) -EE%L__—?-M-Z 4+ e cos v)K,+(cos w —311—%‘:%1,!—1—3-2+e c;)s v)K,] de

— [(sin u + e sin w)K, + (sin v + e sin w)K,] dw
+ [sin u (1 4 ecos v)® K, + sin u (1 + e cos v)’ K,]———“—-—--aT

(1—-€)3

For preliminary elements the following were assumed:

P =9.605 days

e = -180

w =268° and 88°
v =+48:56 km.
K ,=67-87 km.
K,=70 km.

T =J. D. 2,417,679-394
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Making the following substitutions:

T =0dy
Yy, =0K,
y, =8K,
z =100 de
u =100 dw
100 &
v =(l—e’)*'6T .

we get the following set of observation equations:

OBSERVATION EQUATIONS, BOTH COMPONENTS.

Weight. z % Yy P % v -
1| 25 1-000 +-901 000 +-082 +-173 —-080 | — 2.72=0
2 | 20 1-000 +-975 000 —.282 —.008 +:120 | — 4-98
3 | 20 1-000 +-834 000 — 616 —-246 +:206 | — 4.04
4 | 3 1-000 4705 000 —-656 — 356 +-360 | + 1.84
5 | 2.0 1-000 —.718 000 +-645 —-300 +:342 | — 555
6 | 1.5 | . 1-000 —.992 000 +-204 +-010 +:207 | — 1.84
7| 15 1-000 —~.933 000 —-522 +-377 —-204 | — .37
8 | 20 1-000 —~.762 -000 — 737 +-566 —.560 | — 3.31
9 | 15 1-000 4583 -000 +-726 +-670 —-714 | 4 3-89
10 | 15 1-000 +-773 000 4718 +-547 —521 | - 7.4
1 | 35 1-000 .000 — 903 —-041 —.157 +-032 | - .23
12 | 10 1-000 -000 — 957 +-385 | . +-062 —.168 | + 1-52
13 | 1.5 1-000 -000 — 810 +-653 +-280 —321 | + 450
14 |10-0 1-000 -000 - .01 +-001 +-574 —-470 | — 4-30
15 | 1.0 1-000 -000 + 763 —.648 +-332 —.360 | —11-29
16 | 1.0 1-000 -000 +1-004 —.074 —.078 —.047 | 4+ 5.01
17 | 15 1-000 -000 + -843 +-709 —.510 +-468 | — 2.05
18 | 4.5 1-000 -000 + -060 +-054 — 825 +-974 | + 4.34
19 | 1.5 1-000 -000 — 727 —.764 —.602 +-50¢ | + 430

whence the normal equations:
42-300z+ 2-372y, —3-546y,+ -390z + 3-282u — 1-427v —69-327=0
12-457y,+ -000y,+ -502z + -223u + 027y —11:024=0
8-816y,+ -1552 + -050u + -374v —15-438=0
9-1052 + -298u — -467v + 8:696=0
13-274u —13-055v —66-682=0
13-365v +59-990=0
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giving as corrections:

oy =+1-25 km.
6K1=+ -53 km.
86K;=+2-05 km.
de = —-011

dw =+5° 00

8T =+-059 days.

Hence the final values which are considered as definitive, with their
probable errors are the following:

FINAL VALUES.

P =9-6045 days

e = 169 + -011

w; =273° + 2° 55’

wy=93° + 2° 55’

K,=68-40 km. + 0:92 km.
K;=72-05 km. £ 1-15 km.
A;=69-00 km.

B;=67-80 km.

Ay=71-41 km.

B;=72-69 km.

T =J.D. 2,417,679-523 + -073
vy =+ 9-80 km. + 0:56 km.
a; sin ©=8,904,000 km.

ag sin 1=9,380,000 km.

m, 8in*i=1-36 ©
my8in’i=1-29 ©

The value of Zpww for the normal equations was reduced from 786:5
in the case of the preliminary elements to 429-8 and, as may be noted in
the following table, last column, satisfactory agreement was obtained between
equation and ephemeris residuals. The phases in the table are referred
to the final value for 7.



330 PUBLICATIONS OF THE DOMINION OBSERVATORY.

NORMAL PLACES, COMBINED SOLUTION.

Equation—
Mean Phase. Mean Vel. Weight. O-C. Ephemeris.
1 1-737 + 78-53 2.5 - .18 + .08
2 2.141 + 79.71 2.0 + 2-59 + .09
3 2.785 + 69-21 2.0 + 2.76 + .22
4 3-169 + 54-60 % — 2-42 + -18
5 6-619 — 38.70 2.0 + 6-67 R
6 7-497 — 56-96 1-5 + -73 - .08
7 8.263 — 54.41 1-5 -~ 599 - 2
8 8-657 — 30.87 2.0 - 1.17 — i
9 -653 + 44.26 1-5 - 7.65 - .09
10 -955 + 68-47 15 + 4-00 + 05
11 1-780 — 60-70 35 + 2.18 - .02
12 2.268 —~ 59.90 1-0 - .29 — .05
13 2-862 — 62-65 1-5 — 4.62 ~ i3§
14 4782 . + 12-08 10-0 - - .07
15 6-575 + 73-25 1-0 + 6-35 + -04
16 7-643 + 73-83 1-0 — 7.38 + -23
17 8-487 + 69-60 1-5 + 2-08 - .29
18 9.526 + 841 4.5, - 2.28 3+ 13
19 -872 — 48.72 1-5 —~ 2.06 + -11
The probable error of a plate obtained from the residuals as scaled,
with their corresponding weights, is + 321 km. per sec. In the curves

shown, which represent the final elements, the continuous curve and circles
refer to component I and the broken ones to component II.

A comparison of the elements common to both components, arrived at
in the various ways, is given in the following table.

g
" COMPARISON OF ELEMENTS.

Combined Combined
Ele- Solution Solution According to According to One
ments. Component I, Component IT. Weights. . Probable Errors. Direct Solution.
¥ + 11.61 km. + 9:63 km. + 10.72 km. + 10:80 km. 4+ 9-80 km.
e -180 -155 -169 -170 -169
2] 267° 59’ 90° 10 268° 58’ 269° 11’ 273° and 93°
T ....9-394 ....9-363 ....9-380 ....9:377 ....9:453
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There seems no doubt to the writer that the last solution wherein all
the observations on both components are grouped into one set of observa-
tion equations resulting in a uniform set of values, is the only rigid one,
and as previously stated the suggestion for such a procedure came from
the Director, Dr. W. F. King, to whom my acknowledgements are due for
this and other valuable suggestions.

One detail in which, for future work, the foregoing can be improved
upon—the two groupings representing the blend plates should be broken
up into four with residuals scaled from each curve, the total weight assigned
the four normal places being equal to that formerly given the two; or,
retaining the two normal places, adjust the corresponding residuals in
the observation equations so that they represent the deviations from both
curves instead of from one alone as in the present discussion.

Dominion Observatory,
Ottawa,
August, 1911.
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Velocity Curves of d Boétis.






