THE PRECESSIONAL CONSTANT, PARAMETERS
' OF SOLAR MOTION
AND GALACTIC ROTATION IN THE FK4 SYSTEM

By N. A. BOSHNIAKOVICH.

REsuME. — Ce travail donne les résultats d’une investigation portant sur
les changements de la constante de la précession, des paramétres du
mouvement du Soleil et de la rotation galactique provenant du passage
du systéme FK 3 au systéme FK 4.

ABsTRACT. — In this paper, an investigation is made of the changes in
the constant of precession, parameters of solar motion and of galactic
rotation, caused by the transition from the FK 3 to the FK 4 system.

ZUSAMMENFASSUNG. — In dieser Arbeit werden die Anderungen unter-
sucht, welchen die Prizessionskonstante sowie die Parameter der Sonnen-
bewegung und der galaktischen Rotation durch den Ubergang vom
System des FK 3 auf das System des FK 4 erleiden.

Pesiome. — B 3Tolf paboTe M3J0KeHbl pe3yJbTaTbl MCCIEJOBAHUA U3Me-
HEHUI1 IIOCTOAHHOI1 Ipelleccuu, napaMerpoB nBuxkenusa ColHuHA, U Xa-
PAKTEPUCTHK TaJlaKTMYeCKOT'0 BpallleHHs, IPOUCXONAIIMX OT 3aMeHBI
cucremsl FK3 cucremoit FK4.

In this investigation, the differences, Ay, and Ap; of proper motions
of 1534 stars of FK 3 taken as FK 4 minus FK 3 were used.

These differences were averaged for each of 432 trapezia, uniformly
distributed all over the sky, with sides of 10° in declination and 1 h in
right ascension. It was assumed that the arithmetical mean of star
co-ordinates for each trapezium coincides with its center.

Ten trapezia contained no stars at all. The mean proper motions
were estimated for them by interpolating the values obtained for the
neighbouring trapezia.

The equations (1) are derived from those given in Schilt’s paper [1],
the unknown quantities being substituted by their corrections and the
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proper motions in the free terms substituted by the differences of proper
motions.

AX sina —AY cosa 4+ 2A A cosd cos2a + 2AB cosd sin 22
+A(C+0.15Q+An)sind sina + A(D+0.860Q) «ind cosx
+ A(0.46 Q + Ak)cosd = Aus cosd,
™) AX sindcosa + AY sind sina — AZ cosé — AA sin26 sin2a
+ ABsin28cos2a —ACcos28 cosa + AD cos28 sina + AE sin28

—0.86AQ sina + A (0.15Q + An)coso = Au/,

where

AA =+ 0.104A (P sin2l) — 0.220A (P cos2/),
AB =—0.287A(Psin2/) — 0.080A (P cos2!),

(1) AC=—0.409A (P sin2l) —0.154A (P cos2{),
AD =+ 0.072A (P sin2/) — 0.870A (P cos2?),
AE =+ 0.585A (P sin2l).

Here AX, AY, AZ are the corrections to the components of the solar
motion :

h

X =<d>cosDcosz\,

Y = <é> cosD sin A,
P

7 = <ll> sinD,
4

where(—lg) is the mean secular parallax (in seconds of arc); A and D are

the equlatorial co-ordinates of the apex; AA, AB, AC, AD and AE can be
expressed in terms of A(Psin2l) and A(P cos2l) using equations' (1')
where [ is the longitude of the galactic center and P is the correction
of Oort’s constant A, divided by 4.74, that is P = /A_,-
4-/4

Similarly AQ in the equations (1) is the correction to Oort’s cons-
tant B divided by 4.7, that is Q =

A(An) is the variation of the precession correction in declination An;
A(Ak), an analogous variation of Ak which is the precessional correction
in right ascension, including the corrections of planetary precession and
motion of equinox.

The terms A(Psin2l) and A(P cos2l) in the above relations can be
represented as

A(Psinal) = (Po+ AP) sin2(ly+ Al) — Py sin2/,,
A(Pcos2/l) = (Py+ AP) cos2 (ly+ Al) — Py cos2l,,
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which allow to derive the AP and Al corrections in the sense of the
difference FK 4 —FK 3.

The determination of [ from proper motions being uncertain, we
assumed thal Al = o and the standard value of the galactic center longi-
tude (325°) was taken for l,. In this case it is possible to determine AP
directly from equations (1) substituting the expression AA, AB, AC, AD
and AE from (1’).

Equal weights were given to all the equations of the form (1). The
solutions were made independently for Ap, and Ap..

The first two columns of table I represent the results of calculation
from the differences of proper motions separately in right ascension and
declination. The third column gives the mean weighted values from the
previous two columns. The forth column represents the corrections for
the precessional constant and the galactic rotation parameters determi-
ned by Morgan and Oort [2] as a result of the transition from the N 30
to the FK 3 system. These corrections were used for obtaining corres-
ponding differences between the N 30 and FK 4 systems given in the
last column of table I. All the values in this table are expressed in
seconds of arc per century.

As it is seen from the table, the values A (An), AP and AQ determined
from proper motions in declination are more precise than those in right
ascension. The weights of AX and AY as determined from the equations
in « are greater than those determined from the equations in d, but as
the probable error per unit of weight for Au, is larger than that for Ay,
the mean square errors of the unknowns AX and AY appear to be equal
in both cases.

TasLe I.
N 30 — FK 3
FK4—FK 3 FK 4 — FK 3 FK 4 — FK 3 (Morgan

in A:J.“. in Ay, mean weighted. and Oort). N 30 — FK 4.

1 2 n 1 " 2 n 1
AX...... —0.02 == 0.02 +0.03 - 0.02 0.00 4= 0.01 - -
AY...... —0.10 2= 0.02 ~+0.08 +=0.02 —0.0I 4= 0.01 - -
AZ...... - -+0.07 2= 0.01 +0.07 #= 0.01 - -
A(An)... —+o0.1240.03 —0.09 == 0.01 —0.07 &= 0.01I +o0.0I ~+0.08
A(Ak)... —+o0.13+0.02 - “+0.13 4= 0.02 +0.18 +0.05
AP...... —0.12 + 0.0) —0.12 +0.02 —0.12 +0.02 ~+0.05 —+0.17
AQ...... —o0.06 +0.04 —0.01 #+0.0I —0.01 =+ 0.01 —+0.0) —+0.06

Using the solar motion parameters : X =+ o0".07, Y =—0".98,

Z =+ 0".56 détermined by Vyssotsky and Williams [3] in the FK 3
system from proper motions of 69 ooo stars and also our correc-
tions AX, AY, AZ — we obtain the right ascension of the apex in
the FK 4 system equal to 274°.1, i.e. the same as that in the FK 3
system. The declination of the apex in the FK 4 system (4 32°.4)

https://doi.org/10.1017/50074180900104875 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900104875

122 N. A. BOSHNIAKOVICII.

deviates from the standard value (4 30°) more than in the FK 3
system (+ 29°.7).

In the transition from the FK 3 to the FK 4 system, the correction
of the annual lunisolar precession A(AP,) is — 0”.18 and the correction
of equinox A(AE) is —o0".31.

The agreement of the precessional correction An between the FK 3
and FK 4 systems is not so good as between the FK 3 and N 30 systems;
however the difference of Ak for the FK 4 and N 30 systems is smaller
than for the FK 3 and N 30 systems.

In the paper of J. E. Gordon [4] are given the values of AP, and AE
which were obtained by 13 authors in different systems of proper motions
(Auwers’, PGC, GC and FK 3) taking into account the galactic rotation.
The mean weighted values taken from this paper are

AP, = +1".09 =+ 0".03,
AE = +1".24 =+ 0".03.

The mean weighted values of four determinations ([3], [4], [6], [7])
in the FK 3 system are
APy =+1".23 =+ 0".09,
AE =+1".43 +0".11.

In order to obtain these values in the FK 4 system our correc-
tions A(AP,) and A(AE) were added to the above results which gives

APy =+1".05,
AE =—+1"10.

Our values are in good agreement with the results of the 13 authors
and agree with the mean values deduced from all the modern deter-
minations (AP, = 1".00, AE =1".13) better than the FK 3 system [5].

Using the AP, and AE corrections we get in the FK 4 system the
annual lunisolar precessional constant P, = 50".3838, the precession in
right ascension m = 46"”.1087 and in declination n = 20".0468 (for 1950.0).

‘We have not determined Al; the difference of the value of P in the
systems FK 4 and FK 3 is considerable. Besides its value in the FK 4
system deviates from the standard value more than in the FK 3 system.

Using the P and Q values determined by Vyssotsky and Williams [3]
in the FK 3 system and our AP and AQ corrections for reducing them
to the FK 4 system we estimated the angular velocity of galactic rotation
in the vicinity of the Sun w, = 0".0049 per year, which gives 264 X 10° years
for the period of galactic rotation, i. e. 74 million years longer than the
standard period.

It seems that the FK 4 system has no advantages in the determi-

" nation of parameters of galactic rotation.
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