Huygens Institute - Royal Netherlands Academy of Arts and Sciences (KNAW)

Citation:

Jong, C. de & Sande Bakhuyzen, E.F. van de, On the influence exercised by the systematic
connection between the parallax of the stars and their apparent distance from the galactic plane upon
the determination of the precessional constant and of the systematic proper motions of the stars, in:
KNAW, Proceedings, 18 I, 1915, Amsterdam, 1915, pp. 683-695

This PDF was made on 24 September 2010, from the 'Digital Library' of the Dutch History of Science Web Center (www.dwc.knaw.nl)
> 'Digital Library > Proceedings of the Royal Netherlands Academy of Arts and Sciences (KNAW), http://www.digitallibrary.nl’



683

Astronomy. — “On the influence exercised by the systematic
” connection between the parallax of the stars and their apparent
distance from the galactic plane upon the determination of the
precessional constant and of the systematic proper motions of
the stars.”” By Prof. E. F. vax pr Sanpr Bakavyzen and C. pe Joxe.

(Communicated in the meeting of Sept. 26, 1915.)

Since the researches made by Kaerevn, it may be regarded as
an established faet, that stars of a given magnitude are at a greater
mean distance from us, in proportion as they are nearer to the
galactic plane. At the galactic poles the mean parallax is found
to be about one and a half times as great as in the galactic plane
itself. As in the researches so far undertaken concerning the pre-
cessional constant and the systematic proper motions of the stars
this connection had not beén taken into consideration, it is obvious
that the delermination of these quantities may be affected by syste-
matic errors.

For some time 1t had been the intention of one of us to institute
a nearer investigation of this matter, all the more because 1t might
throw light upon a difference, found by Newcoms, between the values
of the precession-constant, as deduced on the one hand from Right
Ascension- and on the other one from Declination-observations. Laler on
it was noticed, that Newconms himself had indicated the possibility of
such an explanation of the difference, (Prec. Const. p. 67 and 73) and
also that EppiNeToN in his well known monograph published Jast year,
“Stellar movements and the structure of the universe”, in pointing
out the desirability of taking the differences of distance into consi-
deration, had already made a beginming in this direction. At the
same time, he only deals with the influence of the inequality of the
distance upon the determination of the apex of the Parallactic
motion (p. 81—83), and only develops il in the case of the inves-
tigation being based upon stars which are evenly distributed over
the entire celestial sphere.

A new research, therefore, embracing the whole question, was by
no means superfluous. We have undertaken it, and in the following
paper we communicate our results. The term “Systematic proper
motions” is here taken in a somewhat limited sense; it includes
only ‘those motions which are functions of the spherical place of
the star, although the coefficients may still be dependent upon
their distance from us, and perhaps also upon the spectral type,
(we leave that here out of account). Systematic movements which
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arc the counsequence of star-sireams, or may be ascribed to an equi-
valent non-spherical distribution of the individual motions, which
we might call systematic proper motions of the second kind 1) are
excluded from our investigation.

In the first place, then, the dependence of the parallax upon the
galactic latitude must be expressed in a simple formula; for the
derivation of this we have used the table given by Kaprryn and
WekesMa in their paper Publ. Groningen 24, 15 In that table
values for the mean parallax are given for the magnitudes 3.0 to
11.0, and for galactic latitudes: between — 20°and - 20°, between
=+ 20° and = 40° and between =+ 40° and =+ 90°. For all mag-
nitudes the same ratio is assumed: between mz and w, and with
sufficient accuracy for our purpose — the table is given as “quite
provisional” — we could put: g =, (1 - ¢ sin® §).

The three columns of Karrryn and WEERsMA’s table were assumed
to apply to gal. latitudes of == 10°, & 30° and =+ 60°, and it appeared
that the coefficient ¢ must be given a value between 0.60 and 0.70
We assumed therefore

, ag=wn, (1 + 0.65sin® B)
or, \
Rpm— T
1+ 0.65si* 8

The relation assumed by EppiNeTon is equivalent to a formula of
the same form with ¢ =0.60. .

Our value for R must now be substituted in the equations for
the systematic proper mation, whereby, for the present, we confined
ourselves to the terms dependent upon a precession-correction and
upon the parallactic motion.

The usual equations are

X Y
Uy cos d = A mcosd + A nsindsina- Esin @ — posa
Z Jd+ A 2 d 4 "d n
— = —sinde¢ —
70 7 cos a—}—R sin d cos o0 + 7 Sin dsin a

g =

Substituting in these the value of R, expressed.in B,, and after-
wards, according to the formula

sin 8 ==sin dcos ¢ — cos d sin (¢ —6)sin ¢

) The frequency-surface may be more general than the ellipsoid, but must,
according to our definition, have a centre, as the part of the movement that
depends upon the spherical place (Systematic Prop. mot. lst kind) is subtracted
from the total movement.

il
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in which @ and 7 represent the node and inclination of the galactic
plane in respect to the equator, expressing everything in eqnalorial
coordinates, we get, after the expansion of the powers and products
of the goniometrical functions of «, leaving the value of 4, ¢ and ¢ for
the present undetermined :

» ‘4 7

Uo00s 0= A mcosd —Lesinicosl) — sin2d — Lesin2isin0—sin2d
’ 0 0
-

+ Ansmd‘%—l—{ L Losin®g (2 —}—00520)]?003“0"—}—
0

1
[(]

.
2 Yy | )
+ ccos® i—sm® d 4 Lesin® isin2 0 — cos® d ] sin a -
R v
0 Q

- ———]—TOSMZ 2627120—008 d"‘l—
Rﬂ R

0

. Ir Y ) -
+ Lesin®i(2—cos 2 0) — cos® d + ¢cos® ¢ = sin® & | cos @
! RO 'Rﬂ

PR IPR. N r. .
+|Lesin2isin0—sin2d 4 Lesin2icos 0 —sin2d|sin2a

L R, R;

P X AR ST
+|tesin2icos0—sin2d—Lesinisinl—sin2d|cos2a

L 0 0

— - —_

— | tesin*ieos 20— s F—Lesin®isin2 0 —cos* d |sin3 a
L 0 0 A

- a

L.
+ | 1 csin’ < sin 2 //—]—)— cos* & + Lesin® icos 20— cos® | cos B at

LO L

/ —_ -
X
fto= - —cosd + } csin2isin @ — cos d stn®  —
RO 0
.,

Y Z Z
— Losin2icos 0 — cos Isin*d— § ¢ sin”z’E c0s® d — ¢ cos* 1 —- cos I sin’ d
0 0 0

g X Y
+ | = sin d—L ¢ sin® ¢ sif 20 — cos® dsin I -+Lesin? (2 cos 2 ) —- cos® dsind
R R R,

0 0

4 Z
- ¢ cos? ij_)—sin” J 4 csin 21 cos (}E cos® d'sin d:l sin a

\'0 0

X X
+lhAn+ —smd+Lesin®o(2 —cos 2 6) —cos! Ssin L
R R

0 0

7 'y r —
‘ . . . ¢ 4 a9 3
+ceos?t—sin® J— % csin®isin 20 —- cos® Isin d— csin 2isin0—- cos* Isind |cos
RO \'0 0
N - .

L.
— [{;cstzcosO—cosdsmzd— Lesin2isin0 —cos dsin® f —

R, R,

\




686

zZ
—Lesin®isin20 = cos’d |sin2a
0

X Y
+ I}csz'nZisinO* cos dsin® f - Lcein2icos 0 = cos Jsin® d |
RO RO
g Z
+§csm’zcos2l]fcos"o‘ cos2 e

0
gs A .y r ... .
— %csmwst()‘)—?—cos dsind 4+ Lcsm zcosZ()chS"dsmd" sin 3¢
0 0
- X o RS ey ’
-~ %csm“’zcos26§ cos® I sin d — % ¢ sin zsm20k— cos* dsind | cos Bt
0 ]

-

If in these general formulae we substitute:
0 = 18v4dm = 281°

¢t = 63°
¢ = 0.65.
we get :
X . Y .
focos 0 =L meosd — 0.02 —sin2d + 018 — sin2 &
R, R,

X X X Y
+ | Ansind+- -R—o—{- 0.13 Z; sin® d+ 0.14E06082d—0'05k_0 cos"’d:lsin [

Y X ., Y Y 7
— ] = — 0,05 — d -+ 0.38 — cos® A8 — sin®
3 0.05 z, cos* d + 0.3 3 cos d—’,—O]SRo sin d‘J 08 ¢

[~ X Y
— 1 0.18 e sin 2 d— 0.02 Vel stn 2 d] sin 2 a

0 [

roX 1
+[0.O21~€;sm2d‘+OISEsz'n2d]cos2a

0
X Y
+ [0.12 ]?0 cos®* d — 0.05 Eo cos® U’] sin 3 e

X Y
— | 005 — ¢os? 12— eost
[ 0 Rocos J-1—012Rocos d]cos?za

— chd OZGX os d sin® d 004Y dsin®d
o= 0 . E0$ sin? d—0. 7 08 0 sin’® § —

0 o Q

1

Z zZ

— 0.26 —cos* d — 0.13 — cos Tsin® ¢
R, R,

.

Y X Y b
-+ I:E sind -4 005 7 cos® dstn d 1,—0.14E cos® dsind—{—O.l?)E sin* d'4-

0 [ 0 ]
\ .

Z
4+ 0.10 7 cos® d sin d:| sin a

(]
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X X , X
+ An—}—fsmd-l—0.38fcos“dsmd‘+O.ISEsm“d'—}—

0 0 0

Y zZ
-+ 0.05 % cos® dsin d -+ 0.52 7 cos® d'sin d":l 00s e,

(1] 0

0 0 0
\

Y Z
— [0 042—( cos d sin® d -+ 0.26 7 o dsin® d 4+ 0.10 3 cos® d‘]sin 2 a

X Y Z
— |:0.26 % s dsin® d — 0.04 7 008 dsin® d -+ 0.24 » cos® d] cos 2t

0 0 ]

X Y
-+ I:O‘OS 7 ¢os® dsin d 4 O.IZ’E cos® d sin d} sin 3 a

0 0

R

0 0

X Y
—+ [0 12 7 ¢os® dsin @ — 0.05 — cos® d sin d"] cos 3 o

In many cases it is convenient to modify the formulae so thatin
place of R, they contain the mean distance R, corresponding to
the magnitude or the mean magnitude under consideration. We will

. define this mean distance as the reciprocal value of the mean parallax,
and therefore put:

R

. 0
" 14-0.65 X mean value sin *3

m

We must then integrate sin *8 over the whole surface of the sphere,
and 1n this way we find: mean value of sin*8=13, so that B, =
1.22 R,, and this relation must be substituted 1n all the terms which
are dependent upon the parallactic motion.

s To save space, we give below only the values of the numerical
coefticients in the new formulae containing R,

Coeffficients in the formulae conlaining Ra.

4100 —002 4011
44100 4082 4011 4041 —0.04] sina

—[+08 —004 4031 4011 ] cos a
—[+011 —002 ] sin 2a
+ 4002 +o0.11 ] cos 2a
+[+010 —004 ] sin 3e
—[+004 4010 1 cos 3e
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Hy =
—082 —0.21 —0038 —021 —011
+[4+082 +004 011 +011 -+ 0.08 ] sin e

4+ [+100 4082 031 4011 4004 4 043]cose
— 4003 4021 +0.08 . ] sin 2
—[4+021 —0.03 +0.20 cos 2a

. ]
4+ 4004 +010 ] sin 3a
+[+010 —0.04 ] cos 3a

Using these formulae we can now trace the influence which the
systematic difference in the distance of the stars of the same mag-
nitude will have upon the derivation of the precessional constant
and of the elements of the parallactic movement, and thus deduce
the corrections, which must be applied to resulls in the derivation
of which the differences of distance were not taken into account.
When we consider this question more closely, however, we soon
see that a sharp determination of the corrections, which would hold
for all the determinations of these constants hitherto made, is hardly
possible. .

Even if we assume that the same law of mean variation of
distance with the gal. latitude holds for all individual magnitudes, which
is perhaps still doubtful for the brightest classes ), it does not follow
that it will also hold for the mean magnitude of a material which -
extends over several classes, as the distribution of the separate
magnitudes may be different for the different regions of the heavens.
The working of the simple law may also be disturbed, when, as
is often done, and frequently quite rightly, proper motions above
certain limits are excluded from the discussion.

Further, it is evident that the correct value of the necessavry
corrections will be influenced by the manner, followed in each par-
ticular case, of establishing and solving the equations. Where the
separate determination of the various unknown quantities is just
possible, we may try to do so, or by preference take those which
would be determined with the Jeast weight from other investigations.
There is, moreover, ample roomn for differences of opinion as to the
attribution of the weights, and often in different instances different
distributions of weights will recommend themselves. If there is reason
to believe that a group of stars belong together physically, this may
determine us to attribute to it thc weighl of only one star, and in
general, the discussion may be based upon the individual stars, or

V) Newcoms in his Precessional constant Section XIV p. 4346, points out
the difficulties which the answering of this question presents.
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upon larger or smaller trapezia in which the celestial sphere is divided.

Some investigators have made use of different methods and have
discussed and combined the respective results; Nrwcoms, in particular,
has done this in an admirable manner. It is therefore often difficult,
even for the results of one investigator, to fix the exact value of
the corrections to be applied to them, and whereas an accurate
knowledge of the foundation of our investigation, namely the exact
mean variation of the distances, is not yet attained, it would cer-
tainly not be worth while to make elaborate calculations concerning
the influence of this variation. We shall therefore only trace this
influence in a few simple suppositions concerning the method of
calculation followed. For this we use the formulae expressed in I, ,
as it can be seen at once that the values previously obtained for the
components of the parallactic motion will agree most nearly with
the corrected results for that distance.

In the first place we will consider the influence of the assumed
law of distances, upon the results jor the precessional constant.

a. Determination of the Precession jfrom Right Ascensions. In
this deduction we may either defermine the correction of the total
‘]uni-solar precession Ap by expressing Am and An in it, or, elimi-
nating An by attributing equal weights to the resulis from groups
formed according to the A. R., confine ourselves to the determination
of Am; the influence of An disappears of course, when the material
used is symmetrically distributed over north and south declinations.
If we allow for the influence of An, the correction terms which
contain sm e must be taken into consideration, and we must

investigate how the influence of these terms will be divided between

. X C .
the term in An which contains sin d and that in —, which is con-
m

stant for all declinations. Now owing to the approximate equality
of two coefficients the whole coefficient of sin « is reduced io

ve

. i . .
Lnsind+ 0.93 — — 0.04 — cos*d and, even without the rigorous

m m

formation of the normal equations, it is clear that, for not too high
deelinations, the term with cos* ¢ will principally infloence the
parallactic motion.

So it follows that, even if we take the influence of An into account,
provided our stars are distributed over all R.A. and we do not
attribute {oo great differences of weight to the different groups, we
may practically only payr atiention {o the correction terms which
do not depend upon e. Calling the value of Am (variation in 100
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years) which is found, if the correction terms are left out of con- ~
sideration, [Am], then

stn d.

X -
[Am] = Am — 0.04 7 sin d +4--0.21

m m

If we accept for the mean distance of the BrapLEY-stars (mean
magn. 5.5) according to Newcoms’s results: X=— -} 0".20, ¥ = -— 2".60
and according to his table on p. 39, as a mean value sin d = + 0.20,
we get Am = [Am] 4 0"11 or

= corr. dp Newc. = - 0".12.

A separate correction of NEwcoms’s 7 zones (p.39) gives the result
corr. dp = -+ 0".11.

In the second place we compute the correction which must be
applied to the value of Am, deduced by Dryson and THACKERAY from
the comparison of GroomsRrIDGES catalogue with the second 10 year
catalogue. - Taking 7.0 as the mean magnitude of the GROOMBRIDGE-
stars, and accordingly (see Newc. p. 34) adopting for X a small
value, putting ¥ = —19.2".60 = — 2".00, and accepting (Monthly
Not. 65, 440) as mean declination of the stars - 52°, we tind for
the correction to be applied to [Am]: 4 0".42 sin 52° = 4~ 0".33.

In general, if the difference of distances is disregarded, the
precessional constant deduced from the right ascensions will be too
small if we had used stars of north: declination and too large if the
stars had south declination.

b. Determination of the precession from the Declinations. To trace
the errors made in this case, by the assumption of equal distances,
we must consider the terms containing cosa. We have two prin-

. . X
cipal terms of this form: A ncose and — sin ¢ cosa. Almost al-
m

ways, and unless the mean decl. of the stars in question is large, it
will be preferable to determine the sum of Ar and the influence
of X and then to substitute the value of X derived from the R. A.
This is also Newcoms’s method, and we shall accordingly assume
that this has been done and put:

X
coeff. of cos e — — sin & = [Ln)

m

then, after an easy transformation:

X Y
[An] = An — (0.07—0.20 cos® d) sin d i + 0.04 cos* dsin JE— +

m n

A
+ 0.43 cos® d'sin df{_'

m
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For Newcoms’s result from the DBraprey-stars we find, taking

P

VA
according to NewcomB — == - 1"50:

m

An =[An] — 07.00 + 0".02 — 0".18 = [An] — 0".11

so that
corr. dp Newe. = — 0".29.
As the first correction term is always small and the three others
. . X Y
have as factor cos® d sin d, while the sum — 0.20 — —0.04 — —
) Rlll l’am

Z . :
— 043 — has a considerable negative value, the precessional
n

constant from declinations will be found too large for stars with a
north declination, or "when in the compared catalogues stars with
a north declination are preponderant, while stars with a south
declination will yield oo small a value.

We have therefore arrived at the remarkable result that, in deriving
the precessional constant in the ordinary way, in which no attention
is pawd to the dependence of the distances upon the galactic latitude,
from catalogues with preponderating north declinations the lunisolar
precession p is found lwrger from the declinations than from the
R.A., while the true value must lie between these two, and nearer
to the vesult from the R.A., and thus, to some extent at least, the
discrepancy found by Newcoms is accounted for. The values finally
assumed by Newcoms for dp and those corrected according to our
investigation are as follows:

Newcoms Corrected
dp from R.A. 4 0".36 -+ 0"48
,, Decl. -1 .12 4-0.83

The difference found by Nrwcowms is thus reduced to half, and
no longer presents a serious difficulty. -

It should be mentioned once more, that, after the completion of
our calculations, the explanation found bere appeared to have
been” suggested by Nrwcoms himself as a possible cause of the discre-
paney; so far his remarks upon this subject do not appear to have
received sufficient attention.

Distinguishing by the names of “vernal region” and ‘‘autumnal
region” the regions between R.A. 1905 and 5%.5 and between
705 and 17%.5, he says on p. 67: “A very little consideration
“will show that if the stars of a given apparent magnitude are
“farther away within the vernal region than within the autumnal

-10 -
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“region, then the smaller parallactic motions in the former region-
“will tend to diminish the precession found from the right ascensions
“and increase that found from the declinations”, while Jater on p. 71
in drawing up his final conclusions he says: “I have already
“remarked that a possible cause for the discrepancy..... 7. As a
matter of fact the galaxy, for the northern heaven is in the vernal
reginn, and for the southern in the autumnal one.

As Nzmwcoms furiher. according to observations of the sun and
of Mercury, considered as probable a correction of the assumed
centennial motion of the equinox in the system N, by -} 0".30, he
finally assumed dp = - 0".82. With this correction, our resulis
become )

dp from A.R. + 0".78
’ from Decl. 0 .83 ’

dp mean  —+ 0".80

so that the discrepancy would then vanish entirely. If we do not
accept the latter correction, our final result is

dp mean - 0".66.

There is a striking agreement between the mean of the resulis
from « and d, as they are found by us, with that which Newcoms
found Ly eliminating the parallactic motion from the motions of the
individual stars, by a method corresponding in principle to one
given before by Kapreyy {use of the proper-motion-component ).
Newcoms found in this way:

dp = - 0".64 N .
or, if he accepted the corrected motion of the equinox, by estimation,
—+ 0".84.

From this we get a strong impression that the principal un-
certainty which still remains in the precessional constant according
{0 the BRADLEY-stars, is not due to the method of treatment, but to
possible errors in the catalogues compared and particularly on the
one hand to an error in the equinox and on the other hand to
periodic errors in the declinations, the Ad,.

The precession in R.A. (the value for m) deduced from the Groon-
BrRIDGE-stars by Dysox and TuAckbraY, was already much larger
than the m according to Newcoms, and the discrepancy becomes
still greater by applying onr corrvections. Beside this result they deduced
a value for An from the R.A. and Decl.-observations together, which
is grounded upon the principle that from large and from small
proper motions the same R.A. of the apex must be found. It cannot

-11 -
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be seen at once, how the difference in distance of the stars
will affect the results by this method. This investigation gave
Apxewe. =-0"43, while the R.A. after applying our correction
gave Apyewe. = + 0".76 4- 0".33 = - 1".09. In these results too,
catalogue-errors probably play a considerable part.

Finally we must draw attention to the terms which we found,
depending upon 2« and 3e, amongst which there are some which
may attain values which can certainly not be neglected.

We have in R.A. the terms: ) ,

/

Y Y
+ 0.11 sin 26 — cos 2a — 0.10 ¢cus® & —— cos B¢

m n
that is for stars of the magnitude 5m.5:
— 0".29 sin 2d cos 2a 4 0".26 cos® d cos Bet

and in Decl., to confine ourselves to the terms in 2,

7

A y4
—0.08 cos® § — sin 2a — 0.20 cos® d—— cos 2¢t
‘m m

that is for stars 5m.5
— 0".12 cos® o sin 2a — 0".80 cos® d cos 2a.

These terms will, when we do not take account of them in our
calculations, be added to the corresponding ones arising from periodic
catalogune-errors, and show all the more clearly, that no conelusions
can Dbe easily drawn from limited areas of R.A., and that it is
advisable in investigations of this kind as far as possible to give
equal weights to the different R.A.-groups.

In the second place we investigate the influence of the assumed
law of distances upon the determination of the parallactic motion.

We assume here that the X and Y-compounents are deduced
from the L.A4. only, that is, from the terms which depend respectively
upon s e« and cose, and that for the determination of X a value
of An is introduced, which is deduced from other terms (m in a, 7

-~

X
in d). If we then indicate by l_E:’ the value which is found when

(1
we regard the distance as only dependent upon the magnitude, and
act in the same way with regard to the two other components,
and if we further apply a few simple transformations, as was

alveady partially done above, we get

Y X Y
—}L—:| = 0.98 — — 0.04 cos® f —

‘-Rlll m m
Y Y X Y
] —|=10.98— — 0.04 cos* d — I 0.2V ¢os* d —
[Rm} Ui - By, + m

-12 -
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7z — Z . ] £ ; 5!. 4 3 Z
I:ZT,,J =0 93—m - 0.21 sin JRm -~ 0.03 sin d‘k—m -+ 0.10 cos d~n

These equations contain in the correction-terms only cos*d and
sin® d, so that they do not disappear even Uy integration over the
whole sphere. We see thus, that, even when the stars used are
spread evenly over the whole sphere, 1st the velocity-components
for the mean distance, corresponding {o sin® R =1, are not equal
to those which are found in the assumption of equal distances, and
2nd that the changes which X, Y, and Z undergo are not proportional
to the quantities themselyes, so that the place deduced for the apex
also undergoes a change. As we have: mean value of cos* d =2,
m. v. of sin* d=1%, we find for the entire sky:

X Y Y
— | =0.98 — — 0,03 —
| Bon_| B By x
e Y X
— | =1.06 — — 0.03 —
_Rm_ Lem Rm
- 2] Z X Y
2= 1.00 2 £ 0.07 = 4 0.01 —.
| R | Bu ' R By,

Starting from the same values of the three components for the
BrapLey-stars, as were accepted before, the corrected values for the
mean distance are as follows:

Original Corrected Correction
X -+ 0".20 4 0".14 — 0".06
Y — 2 .60 —2 .43 +0 .17
VA +1.50 +1.51 +0.01
and the R.A. and Decl. of the apex become:
Original Corrected Correction
A 274° 24’ 273° 20 —1° ¢
D +30 0 181 48 11 48

As we said at the beginning of this paper, this particular problem
appeared to have been already treated by EvpiNeroN in his Stellnr
movements p. 81—83. He found, starting from practically the same
data, but by an entirely different method, that 4 in particular will
need a correction, viz. of about —2.°4. The two results for 4
agree tolerably well, and ours is also not accurate to a few minutes.
We find also an appreciable value for the correction of D, although
the Z-component remains almost unchanged.

The result found for the whole sky is equal to that for ¢ = == 35°15'.

As a second example we will calculate- the corrections for d=20.
J

-13 -
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ENps 0.93 X 0.04 Y
__R'm_ - Rm . Rm ,
Y ] Y X
— | =1.18 — — 0.04 —
_-Rm_J 3 Rm 04 Rm
2] = 1.03 il
| Bnl ™ 7 Bm
and herewith we find, starting from the same original values as above,
Original Corrected Correction
X -+ 0".20 -+ 011 —0".09
Y —2 .60 —2.29 ~+ 0 .31
4 +1.50 41 46 —0 .04
A 274°24/ 272°45' — 1°39’
D 4300 -+ 32 32 -+ 2 32

The corrections to be applied differ not much, therefore, from
those in the first case.

As the components of the parallactic motion are thus found to
require appreciable corrections, those found above for the precession
are no longer quite correct, but their errors are of the same order
as other unavoidable inaccuracies in the calculation.

The vesult of our research is thus to show that in researches concern-
ing precession and systematic proper motions it is necessary to take
into account the dependence of the mean distance upon the galactic
latitude: its influence upon both the precessional constani, and the
parallactic prop. motion cannot be mneglected.

By taking this influence into account it is possible to bring into
fair agreement Nywcoms’s results for the precessional coastant found
from observations of R.A. and from those of Decl. For the present,
therefore, it is not necessary to follow Houer and Harm, who
proceed from a new definition of the precession, by which this is
not to be determined with reference to the whole of the stars, but
with reference to the mean of the two star streams regarded as
of different strength in different parts of the sky: a method which,
moreover, as it would appear, involves great difficulties.

This, of course, does not mean that we can now rely upon the
precession, determined relatively to a large complex of stars, giving
us the trne mechanical precession. To throw more light upon this
subject many more extensive researches will be necessary, in which
attention must also be paid to general rotations possibly occurring
in our system of stars, as first proposed by ScmonrrLp. It seemed
premature to include terms of this kind in our present calculations.
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