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The following orbit was computed from observations Nos. 1, 5 and 6.

Equinox...........4s 1930-0.

Epoch. .. 1930. May, 24-0.
Mo... 83°-80646.

O vwisisain mie s B ainaeinc 143°-45785.

. LQRA e T U 353°-27715.

i. s 4°-42220. m 13-2.
. : 3
Peoosodoticngoacssane
oenimomis R B OB

—0-721214
. +0-615841

+0-317158

The comparison between an ephemeris deduced from this orbit and the observations gave the following values
of 0-C:—

| 4
SooILo

+
—eSS =S

(. JACKSON.

CATALOGUE OF VISUAL BINARY STAR ORBITS.

IN 1926 Dr. W. H. van den Bos published a table of orbits of visual binary stars* in which were supplied the Thiele-
Innes constants A, B, F, G which greatly simplify orbit and ephemeris computation. The publication since then of
many new or improved orbits has made a revised catalogue desirable.

The main features of the original catalogue have been preserved, but the constants C, H, pL, pN have been added.
Dynamical parallaxes are also given, together with the first and last ephemeris dates.

Orbit computers are, unfortunately, not unanimous in the conventions they adopt for some of the orbit elements.
To prevent confusion the conventions used in this catalogue are defined below. Further particulars and full explana-
tion of the use of the Thiele-Innes constants will be found in earlier numbers of these Circulars.f It should be noted

that the formulae there given are valid only for the following system of elements :—
Period in years, unless some other unit is indicated.

Mean motion ; always positive.

Epoch cf periastron passage.

Eccentricity.

Semi-axis major, in seconds of arc.
Inclination of plane of true orbit to tangent planc. In the absence of special information from radial

velocities, the -- sign is affixed. For direct motion i ranges from --0° to --90° (i.e. cos i positive),
for retrograde motion from -1-90° to - 180° (i.e. cos ¢ negative). It will be noticed that in the event of
the motion changing from direct to retrograde, or vice versa, as a col of proper ti
the inclination in this system passes smoothly through the value --90° from one quadrant into the
next. Furthermore, the - sign in the formula

tan (0— )= £ tan (2+w) cos i
becomes redundant, the correct sign being supplied by the term cos i.

Node :—Position angle of line of intersection of true and apparent orbit planes. It ranges from 0° to
180°, no distinction being made between ascending and descending node. In this catalogue § refers
to Equinox of 1900.

QO 000 e, 5 Angle in plane of true orbit, counted in dircction of motion, from node to periastron. It thus ranges

from 0° to 360°. Some computers count @ in the direction of increasing position angle, generally
without warning that such is the case ; this leads to confusion when the motion is retrograde, besides
making it necessary to modify the formulae connecting Campbell elements with Thiele-Innes
constants.

The =, y, z co-ordinates of periastron, referred to the centre of the relative orbit as origin. C has sign
- when positive C corresponds to positive ¢, == when the reverse is the case.

B iGHA Sl e . The x, y, z co-ordinates of that point, on the circle in the true orbit plane having the major axis as dia-

meter, which is 90° from periastron in the direction of motion. These co-ordinates are also referred to
the centre as origin. The double sign of H is to be interpreted as with C.

| (R R Vo (loeflicients for caleulation of relative radial velocity. The tabulated quantities pL, pN (p=absolute

parallax) thus permit the calculation of relative radial velocity as a function of the parallax.

In the event of the orbit plane being uniquely determined as a consequence of radial velocity observations, two
courses are available. The node § may now be defined as the ascending node, where the receding radial velocity of
the companion is a maximum, remembering that a change of 180° to § implies a similar change to . The inclination
is then always positive. This seems to be the more desirable procedure since it reconciles the points of view of radial
velocity and double star observers. For the purpose of an orbit catalogue it is not so convenient, as the demand
of uniformity would then require that i should be positive for all cases, ambiguity being shown by quoting both possible
values of §, and w. TFor this reason § has been restricted to the interval 0°—180° and 7 is given as :—

- when there is no evidence to indicate ascending node,

+ when ascending node is given,
— when descending node is given.

* B.A.N. 3, 149; 1926.
1 U.0.C. 68 and 71, 1926 ; 82, 1930 ; 86, 1932,
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Either system may be used at will, as no modification of formulae is required. .nce should be made to the
Tl}u formulac for ephemeris calculation are aiven below ; for other formulae reference
sources cited earlier,
z=p cos (=AX+FY
y=p sin 0=BX+GY.

5X oY
Rel. rad. velocity =Lm +N OM.

Values of X, Y, gi—‘;' gl‘ﬂ are taken from Tables of X and Y.*

ition for 1900. The

In the table which follows, the first column gives the ADS or CPD number and the p:}slltl;’{’;nvard combined

magnitudes are Harvard photometric, two decimal places being retained for the primary when the bers in the second

magnitude is so given. The spectral types, unless bracketed, are from the same source. The, m]lmarallnxcs are taken

last column are the dynamical parallax and the first and last ephemeris dates. The dy na’mlc‘;ﬂl" . thev have been

from the list by H. N. Russell and C. E. Moore F or computed with the aid of the former's ;“ o Juminosity law.
omitted when one or both components are known spectroscopic binaries or do not conform to the mass J

The date of the last measure used follows the name of the computer. W. S. FINSEN.
s A e e ’_”_——-\
RN [ VR S 2
No. Star Mags. P r @ % | A I’ C H $y Authority,
| . \ Eph.
a 0 Spec T n i Q | B G pL PR P
. | sl B Se ieo ~y E T777 SRR |
| .
‘ ¥ [ . % < 0-0 Doberck 190
J i b . o 2% E -053 905.
g S M ML, 10555 04664 44 98-68" | o3 — fros9 & a5 FOUDL AN
\m T o o ° - # - 6—2 V. 173,257 1
QR0 E5T 53 1465 104162 3:4107 &+ 46-08  37:42 |+ o0-652 — ©0-985 c£16:6  F 2°5 e 905,
e - van Arnam 1930,
o =2 5:84,.5 711 275 o -715 3206 |— 0:628 — o0-304 T 0-340 & o:380 | 00lf | F it
003:8 +79 10 | A3 18898 1§c7>9 + mf,’-g P I e AL L S 3:60 | 33—51 | 4.J. 43, 59; 1933,
- Luyten.
221 OXy 8:16, 8-9 108 0 A 1 0-400 -+ 0-089 0-000 0-000 | 0-013 k.
°11'5 +3550 | Go 1998 -0 3 3P A BT uia R SMER QLSO I R g0 | h0 50 | A.5.P. 45,1833 0108
E. -035 | Aitken 1922,
450 A 111 AB 9:7, 97 105 0405 0-18 A5 S oT0 + 0-153 - 0-056 -= 0°095 0°035
! 30 32 = B —27 | A.S.P. 35, 259 ;
©27°0 — 544 |Gs 1930-25 343 & 14215 133-5 |F.0-168- —i0-003 ‘£ g1 . LI5S - | 23—27 4532304
. ’ ; P .025: den Bos 1926,
—63°50 1 260 4:08, 6-7 413 0-668 5 : — 0162 4 0-321 4 0-027 - 0°332 0-025: | van 05 1926,
9:27°0,%=03:3L Az 1923-57 8-7'z = -35-;‘77 1136 {0438 4+ 0-099 L 11 £13°7 27—40 [ B-AN..3, 260 1928
g 2 <036 — Luyten 1930.
490 Ho 212 AB| 5-66, 6-5 6-91 073 02 3 + 0:007 — 0-231 + 0-184 + 0°050 !
0:30°1 — 409 | Go 1932-85 5210 + 52 el + 0160 — 0-055 +45°4  +13°9 5 4p. J. 78, 225 153
520 f 305 6-37, 66 250 0-171 066 I52- 4 0:160 + 0-248 = 0-204 F 0-569 0-061 | Aitken 1911. i
032:2 —2519 Ko 1924°50 I4:40 + 760 1?2471 — 0:569 — 0-224 2070 F38-8 13—22 | Lick P. 12, 7; 1914,
588 0218 7°77, 9°8 182+75 0-50 0-96 20249 + 0-155 + 0-880 T 0-139 F 0-330 | 0-o025: | Hussey x_Sgg_
©37'2 + 337 |F8 194950 1:9609 = 21-9 78:0 |- 0-937 + o0-195 T 1:30 T 3-08 |oo—j30 | Lick P.s, 37; 1901,
671 1 Cas 3:64, 79 478-7 0495 11-92 82-8 — 9°677 + 1-357 — 6:934 — 0-876 | o-173 | Volet.
0 430 +57 17 F8 1888-7 0:7520 — 359 1024 — 0:598 —11-810 —24°7 =3y | 30—70 | J.d.0. 16, 107 1933.
084 B 232 8:68, 8-9 912 0326 0387 317:7 — 0:040 — 0-320 = 0-185 - 0-203 o-or5 | Kuiper 1929.1
0448 +50 05 | Fs 19149 3947 £ 456 120-2 |+ 0-337 + o075 F 346 &£ 3'79 | 30—44 [ BAN. 5 231; 193,
746 02X 20 6:10, 7°2 139°10 06340 0-773  262:62 — 0-177 — 0-213 T 0-738 F 0-096 0-020 | Zagar 1926. 2
0 49°3 +18 39 Ao 1939-30 2-5881 |- 105-67 10.4°08 — o0'147 + 0:737 F 905 F 1-17 28—350 [ Padova Pub. No. 7; 104
755 Z 73 6-09, 6-7 119°0 0-73 100 73°5 — 0+722 + 0-12 + 0:690 - o0-204 0-029 | Berman 1926.§
0 496 423 o5 Ko 19363 3-02 - 4670 1092 + 0:049 — 0-970 -+ 9-88 L 2:93 25—37 | A.J. 37, 116; 1926.
—30° 181 031 AB 7-85, 8-0 4°50 0-30 0°173  310°4 — 0°040 — 0°+166 °F 0-028 + 0-033 0-056 | Dawson 1930.
1 30°4 —30 20 Gs 1932+53 78:95 L1406 14374 4+ 0:106 — 0-035 F10'0 +12-4 — A.]. 43, 15; 1933.
—56% 329 pEn 600, 603 21849 0-721 8:025 301-40 + 4°126 4 6882 T 6-245 L 3-812 0-21 Dawson 1919.
1 360 —506 42 Gs, Gs 180614 10440 - 11420 111 + 2+895 — 1°585 48 +29°7 20—40 | A.]. 32, 144; 1920.
1538 2186 6-93, 069 1584 069 100 216+7 — 04060 -+ 0:0634 - 0-501 0752 - Volet.
1 507 + 1.21 Go 1891+7 202727 + 69-7 41°0 — 07682 + o0-182 F 6-03 r 810 30—70 | J.d.O. 16, 107; 1933.
1598 f# 513 4°72 “7.1 633 0385 0006 3410 1+ 0'172 — 0:536 — o0°109 + 0-327 l 0:028 | Bennot 1925.
1 53'7 +70 25 A3 19048 5:687 + 31°5 905 + 0:628 +.0-204 — 293 + 8:82 | — P.A. 33, 307; 1925,
e e e L Lok i |

i SeS R WINT I o |
* U.0.C. 71, Appendix ; 1926,
t 4.].39, 1656; 1929,
1 The original values of @, w, i were slightly in crror.  The values given above are quoted from a letter from Kuiper.
§ Corrected values of P and » were supplied by Berman,
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JARY STARS.
SECOND CATALOGUE OF ORBITS OF VISUAL BINAR i e
i n
Since the appearance of the former orbit catalogue In 1'934." (slg51 I:'“llll;])e’ new a o
published that it is already quite out of date, and a new edition is e
cen made to classify the orbits acc
or more, well observed.

In the present catalogue an attempt has b ording to reliability :—
Class I. Definitive Orbits. Complete revolution, .
Class I Reliable Orbits. Elements liable to corrections of a R
Class IIT.  Preliminary Orbits. Elements likely to be a fair approximation.
Class IV, Parabolic Orbits. oI

i te data, including ambigyg
ass V. : ; its computed from inadequa us
Tt lesminleOns orgsescz?ris?ng from uncertainty of quadrant.

also appear in Class V (Indeterminate Orbits) ;

or nature.

Observed arc satisfactorily represented b

It should be noted that pairs in Class IV (Parabolic Orbits) may

in such cases the parabolic elements should be preferred. ]
defined below. Further particulars and fyy

The notation and conventions used in this catalogue are d g o
explanation of the use of the Thiele-Innes constants will be found in eax"ller numbers of these Circulars.}  The
formulae there given are valid only for the following system of it

ther unit is indicated.

P Period in years, unless some 0

n=360°/P Mean motion ; always positive.

T Epoch of periastron passage.

s Eccentricity.

a Semi-axis major, in seconds of arc. b

i Inclination of plane of true orbit to tangent plane. Fi)tr :rzlecli é";i:;’ée‘d r:;agtesi rfr:lxl;;

)
0° to go°, for retrograde motion, from go° to 180°. :
event of the motion changing from direct to rqtrograde, or vice vers;,tl,1 as a con-
sequence of proper motion, the inclination in this system passes smoothly through

the value go° from one quadrant to the next. ' urthermore, the -+ sign in the
formula

tan (0— )= tan (v+o) cos ¢
becomes redundant, the correct sign being supplied by the term cos 2.

e Position angle for Equinox 1goo of the ascending node (where the radial veloci?y
of the companion relative to the primary attains its maximum positive value) in
the cases where this discrimination is possible. Otherwise the node between o°

and 180° is chosen.

Longitude of periastron : angle in plane of true orbit, counted always in the direction
of motion, from the ascending node to periastrqn. This is in agreement with the
usual convention for spectroscopic binary orbits. When the ascending node is
unknown, o is measured from the node as given (i.e. §<180°; should this
eventually prove to be the descending node, both § and @ should be increased

w

by 180°.

A; B € The x, y, z co-ordinates of periastron, referred to the centre of the relative orbit as
origin.

F, G H The x, y, z co-ordinates of that point, on the circle in the true orbit plane having

the major axis as diameter, which is go° from periastron iz the direction of motion,
These co-ordinates are also referred to the centre as origin.

IL,N Coeflicients for the calculation of relative radial velocity. The tabulated quantities
pL, pN (p=absolute parallax) thus permit the calculation of the relative radial
velocity as a function of the parallax.

The Thicle-Innes constants A, B, F, G are equivalent to the classical elements a, 7, w, §,. When, owing to lack
of radial velocity information, it is not possible to discriminate between the ascending and descending nodes
this is indicated by attaching double signs to C, H, I, pN. The upper signs are correct if the node as givez{
(i.e. <180°) is in reality the ascending node ; if this is the descending node the lower signs apply.

2 U.0:C;-9x; 71931¥ =T
U.0.C. 68 and 7 wg : : o ;
aii crmT_ ; J.0.C. 68 and 71, 1926 ; 82, 1930 ; 86, 1932; 95, 1936. The summary given in Trans. I.4.U. 5, 332, 1935, contains
+B +B—F,

page 334, line 2, for — =k read ———
o +A-G +A+G
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For a circular orbit ¢ an

orbit perpendicular to the line o

angle of periastron ; if the mq
periastron.

d w are zero and T indicates the time when the position angle equals . An
f'Slgh.t, motion direct, is to be indicated by i=0°, §), =0°, so that e is the position
tion is retrograde, by 1=180°, =0°, 50 that 360°—w is the position angle of

In the case of parabolic orbits * the elements are modified as follows :—
g

Areal constant in the true orbit, expressed in square seconds of arc per year.

q Periastron distance in the true orbit, expressed in seconds of arc.

n=c/q* “ Mean motion ",

A; B:¢ The x, v, z co-ordinates of periastron, referred in this case to the primary as origin.
F,G H

The x, Y, z co-ordinates of th
2 at the primary
These co-ordin

at point, on the circle in the true orbit.plal'le with centre
and radius ¢, which is 90° from periastron in the direction of motion .
ates are also referred to the primary as origin.

The remaining elements are unchanged.

The formulae for ephemeris calculation are given below ; for other formulae reference should be made
to the sources cited earlier.

M=n(t—T)
x¥=p cos §=AX+FV
y=p sin 0=BX+GY
: ; dX  .dY¥
Radial velocity (companion—primary) =L—[+N T~

aM
Values of X, V, :—ﬁ' Z_}\{I are taken, for elliptic orbits, from tables of Elliptic Rectangular Co-ordinales t with argu-
I 2N

: ; i t M.
ments M and ¢ ; for parabolic orbits, from tables of Parabolic Rectangular Co-ordinates § with argumen

; , conform with
In the catalogue which follows the elements have been modified wltlen:hnecgzis:.i?n Sggrafggg. e s
the foregoing notation. The first column gives the ADS or CPD numbei1 and | : p B o combined
tudes are Harvard photometric, two decimal places being retained for the prim rysource Tl o i e
agnitude is so given. The spectral types, unless bracketed, are from the same ) ety g oitted.
i gmd last column are the dynamical parallax and the first and last ephemeris dates, L ¥ wifh the aid
'Sl‘elggr:iynauﬁcal parallaxes are taken from t}ﬁ I(iISt b];y H.ul(?T .0 ngiuczﬁqdpgﬁei}:s}iﬁriﬁoow st binaries
] : re been omitted when o
gf' t\]r:lfitfgr;\:gr?;ab’ll‘eﬁé dtag.i:yolf]i;l: last measure used follows the name of the computer.

i i reviously cata-
The present catalogue contains 196 systems, compared with 144 in the former. Of the P
iogued orbits, 64 have been revised.

W. S. FINSEN.

. U()(:795, 1930.

t U.0.C. 71, Appendix ; 1926.
1 U.0.C. 95 1930.

§ A.]. 39, 165 1929
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