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[ Jeriodic Comet Olbers belongs to a group which comprises in
M addition the comets Westphal, Brorsen II-Metcalf, Pons-
Brooks, and Halley. It was discovered 1815 March 6 by Olbers,

‘;en a doctor and amateur astronomer in Bremen. The comet
fas visible in telescopes during a period of 29 weeks, and was
i}bserved 346 times, the last observation being by Gauss with a
JB0-foot telescope of the Gottingen Observatory on August 25.
fter that day the comet disappeared in the twilight of the evening
ky. The ¢losest approach to the earth occured on May 26, the
mallest distance being 1.37 astronomical units. Bessel in his
papert states that the comet was at that time just visible to the
naked eye, so that it may be assumed that the magnitude was
en 57—6™. In the paper mentioned Bessel has published
brbital elements of the comet and the perturbations of the orbit
luring the interval until the next transit of perihelion which
itcording to these calculations was to take place 1887 February 9.
As Bessel, however, had not made use of all the observations
0 his determination of the .elements, Ginzel in 1881 made a new
cileulation® using all available observations, revised positions of
comparison stars and improved values of the solar co-ordinates
e Verrier). The following elements resulted:

T = 1815 April 26.030146 m. B.T.
Q. = 02751722775 Equatorial Elements
' = 51293401 B inox 1815.0
A 7w = 158 46 36 75
log.g = 0.08379982
‘e = 0.93114958
U= 1739333

F. W. Bessel: Abhandlung der Koniglichen Akademie der Wissenschaften
erlin 1812—13. Page 119.

F, K. Ginzel: Neue Untersuchungen itber die Bahn des Olberschen Cometen
seine Wiederkehr. Haarlem, De Erven Loosjes 1881.
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g Nr. 18 5
IT. On the basis of the corrected elements thus obtained the
' motion should be followed up to the time of the next perihelion
,: passage, account being again taken of the perturbations of all
the major planets, and an ephemeris calculated for the commg

Ginzel further computed the perturbations of the comet frot
1815 to 1887. His predicted time of the next perihelion passag
was 1887 December 17

The comet was rechscoveled by Brooks on 1887 August 2
and could be observed during an interval of 45 weeks un
1888 July 5 when it was observed by Barnard with the 90-cm;
refractor of the Lick Observatory. Altogether the comel was now
observed 326 times. The perihelion passage took place on 1887
October 8. The closest approach to the earth occurred practical
at the same time, the minimum distance bemg 188 A.U. T
magnitude was then about 9™. ‘

In a following paper Ginzel continued his investigation of the
orbit, and in 1893 he published definitive elements computed
from the observations 1887—1888": '

The method I have used in the calculation of the motion of

he comet is that of numerical integration of rectangular equatorial
so-ordinates.

I

The integration can be carried out in various ways. Thus, Cowell
and Crommelin made use of the folowing relations

_ - ' d®x
xO f;)+12f 2400 EERRE (fO:wzdIZ)

— 1887 October 8.516025 m. B.T.
0 = 63°43'51"95
i = 511030 63

- 11
T = 2x;y—x_yt ;.

|

Equatorial Elements In Noumerov's method a table of o is employed, where

B o — 159 38 6 58 Equinox 1890.0 |
. g 2 w2k2
log ¢ = 0.0788620 0(1——9> =21
: - 12 O
e = 0.9311297

In the same paper Ginzel published perturbations from 18
to 1887 without ohtaining satisfactory agreement between o
servation and calculation, however, and the work was"
completed.

The aim is similar in both methods, namely, to eliminate
extrapola’uon as far as possible, and thus to make it possible to
se a greater interval of integration. Both methods have certain
irawbacks, however. Thus, in Noumerov's method the table of
is- c:allculated with the value of the Gaussian constant corre-
onding to the solar mass equal to 1, so'that it cannot be used
ectly when it is desired to take account of the influence of
inner planets by the substitution of k2 (1 +m) for k2

have preferred to make use of the classical method of
merical integration

Rather than continuing Ginzel’s calculations I decided to’so
the problem in a different manner, taking for a model Cowe
and Crommelin’s calculation of the motion of Halley's com
from 1759 to 19102 I set myself the following task:

I. The elements of 1887 have to be corrected until they g
a satisfactory agreemcnt between observation and calculati
1887—88 as well as in 1815, when the perlulbatmns of all
major planets during the time interval in question are taky
into account. :

oy, 1 1 d*x
= htgh—aglh + (fO:sz%)_

vhich the second and the following terms are extrapolated.
1 F. K. Ginzel: Verdffentlichungen des Rechen-Instituts der Koniglic
Sternwarte zu Berlin Nr. 3.

"2 p.H. Cowell and A.C.D. Crommelin: Essay on the Retwrn of H
Comet. Publication der Astronomischen Gesellschaft No. 23 1910 Greenwic
servations 1910.

- dz
r a rigorous calculation of —=3° dtz , the calculation.then proceeds

""" Hf+1 = 2Hfo“nf—1+fb--
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The method just indicated does not take account of the
tiractions of the four inner planets on the sun. These attractions
hapge so rapidly with time that already with an interval of 20
ays the higher differences of the attractions would vary irregularly
the attractions in question were included in the calculations,
d it would become impossible to use the regularity of the higher
lifferences as a check on the numerical calculations. The reason
, of course, the relatively short periods of the inner planets.
A more rigorous method for the calculation of the motion
ould be the use of an interval that was never greater than 10
ays. This, however, would be an immense task. There are also
ther ways in which the difficulty might be overcome. It is
the sun are given for the time interval 1900 to 1960 in Nauti ossible, for instance, to carry out the integration in a co-ordinate
Almanac Office Publications®. For Venus, the earth, and M: ystem the origin of which coincides with the centre of gravity
similar tables are available, but only from 1920 to 1960. Fol f ’Fhe sun and the four inner planets, or that of the sun and all
e major planets. When the calculation is started, all co-ordinates
nd velocities are reduced to this co-ordinate system with the
id of simple formulae, and the attractions of the planets on the
un do not enter into the calculation any more. When the inte-
tion has been completed the co-ordinates and velocities are
uced back to the standard co-ordinate system with the sun

This is the method of integration that has been used in th
extensive calculations of orbits in the three-body problem thaj
have been carried out at the Copenhagen Observatory for h
a century under the direction of Thiele, Burran, and E. Str
gren. In this connection a paper' by E. Strémgren (1900) on t
applicability of the method to problems of celestial mechan
should be mentioned.

In the calculation of the perturbations it is necessary to kun
the rectangular co-ordinates of the major planets during the ti
interval of two revolutions of the comet. For Jupiter, Satu
Uranus, and Neptune the co-ordinates and the attractions:

co-ordinates for Jupiter, Saturn® Uranus, and Neptune?,
for 1887 also those of Venus, the earth, and Mars. The pé
turbations by Mercury have been taken into account appr
imately only, by the use of the combined mass of the sun a [
Mercury, equal to 1.00000014, and the corresponding value
the Gaussian constant k% = 0.000295 912250. the origin. Cowell and Crommelin made use of this method
The perturbations and attractions on the sun by Venus, fit their calculations of the motion of Halley’s comet. The method
earth, and Mars have only been taken into account in the tin jiss the drawback, however, that the co-ordinates of Jupiter,
interval from 1887 January 8§ to 1888 September 19 as well turn, Uranus, and Neptune, and also that of the sun, have
from 1955 August 21 to 1956 July 6. Outside these interval be reduced to the centre of gravity. In the present investigation
distance of the comet from the sun is so great that the proced ‘co-ordinate system with the sun at the origin has been used
of adding the masses of the four inner planets to th ’ughout. The perturbations by Jupiter, Saturn, Uranus, and
the sun and using the corresponding Gaussian constal gitptune have been taken into account rigorously throughout
k® — 0.000295 913969 gives quite sufﬁment accuracy, andi] whole time interval. The attraction of Mercury on the sun
course it is very much simpler. ' been omitted. The attractions of Venus, the earth, and Mars
he sun and on the comet have been calculated rigorously
those time intervals around the perihelions in 1887 and 1956
re the interval of integration was 5 or 10 days, i. e. for that
-of the orbit for which the distance of the comet from the
is smaller than about 4 A.U. Throughout the rest of the
tthe modified Gaussian constant was used while the attrac-
ons“of the four inner planets on the sun were ignored. It is
sable to make the change-over at a time of a superior con-

1 E, Stromgren: Uber Mekanische Integration und. deren Verwendi
pumerische Rechnungen auf dem Gebiete des Drei-Korper-Problemes. Meddel
fran Lunds Astronomiska Observatorium Nr. 13.

2 . M. Nautical Almanac Office: Planetary Co-ordinates for the Years:
1940 and 1940—1960.

3 H. Q. Rasmusen: Aquatoreale Jupiter- und Saturn- Koordinaten
Zeitraum 1800—1900. Astronomische Nachrichten Nr. 6172

Publikationer og mindre Meddelelser fra Xebenhavns Observatorium N

¢ H. Q. Rasmusen: Aquatoreale Uranus- und Neptun- Koordinaten
Zeitraum 1800—1903. Astronomische Nachrichten 269, 3. :

Publikationer og mindre Meddelelser fra Kebenhavns Observatorium \
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junction of Venus and the sun, since the attractions of Venus
and the earth on the sun then cancel approximately, so that th
differences run rather smoothly in spite of the change-over.
For 1815 no account was taken of Venus, the earth, and Mars,
since the effects would be without any consequence, because the
integration terminates here. '
The mass of Pluto is assumed to be between 0.5 and 1in
units of the earth’s mass. The attraction of Pluto on the sut
must therefore be less than 2-107° for an interval of 160 day‘ﬂsj
The influence on the comet is of the same order of magnitudé
as the distance between Pluto and the comet is quite large al
the time. Thus the eighth decimal of the calculation is mﬂuenced
Since, however, the mass of Pluto is so uncertain, I decided no
to take account of this planet, as I feared that the accuracy o
the calculation might hereby actually be diminished.
For the same reason 1 have made no attempt to take accous

of the attractions of the asteroids. In examining the motion 4
the comet in the neighbourhcod of the asteroid ring it is no
that the cometary orbit passes through the ecliptic at'a distane
of 1.5 A. U. from .the sun, and that the angle of the orbit w
the ecliptic at this point is rather large, since the inclination
44°, and the angle between the node and the perihelion 6
Therefore the duration of the passage of the comet through
asteroid region is relatively short. Since the majority of
asteroids have distances of 2—3 A. U. from the sun, and si
the total mass is very small and evenly distributed around-
sun, the attractions on the sun can be neglected. )
However, the total attraction of the asteroids on the co

in the outer part of its orbit might be of some influence. Accord
to an investigation by G. Stracke! the total mass of the aster . Feb. 15.96279 9268 49 15.
up to 1024 is 1:864 of the earth’s mass, or 1:285 000 000 ........ Mar. 21.96279 275 12 40.
units of the solar mass (upper limit). The sum of the ma oo Apr. 5.96279 275 37 47.
of the sun and the asteroids being 1.0000 000035, the peri ' :

From the available obuervations of Comet Olbers the following
normal places have been derived™. The times have been reduced
to Greenwich Mean Time, reduced from noon before 1925.0,
from midnight (Universal Time) after 1925.0. All the observations
have been reduced to the equinox 1950.0, and this equinox has
‘been used throughout in the present invesligation.

Normal Places.

) . a 6
oo, 1815 Mar. 16.96279  54°52' 2”1 - 37°50'16
& TR 30.96279 61 56 46.7 7.
B Apr. 9.96279 69 235.8 6

.......... 21.96279 80 46 45 .4
S May 4.96279 98 56 10.8
6o, 15.96279 118 55 58.3
R 28.96279 144 516.3
.......... Jun. 9.96279° 163 38 40.2
9. .. ‘ 23.96279 180 21 2.7
e Jul.  5.96279 190 49 6.0
DU 29.96279 206 152.7 18 2220.
.......... Aug. 24.96279 218 32 35.7 5 7.57.
3. 1887 31.96279 136 2545.0 2941 0.

9
7
2
6
7
4
2
0
3
7
6

()]

'
S
[
=)

49 44
56 11 2.
59 41 17.
- 61 10 30.
58 50 17.
52 56 17.
43 23 33.
34 3155.

Ao Sep. 16.96279 155 9 46. 29 37 17.
e 27.96279 168 44 1. 28 9 50.
TSR Oct. 20.96279 195 48 39.
T Nov. 12.96279 218 7 24.
8o Dec. 2.96279 233 28 35.
: 22.96279 245 53 30.
Jan. 15.96279 257 45 22.

1 3944.
3 951.
6 31 23.
+ 1 2140.
— 259 9.
6 3129.

9 20 31.
10 37 7.
— 20 10 49.

D o i 00 el D RO DD WO MO e 0 W = B S o o o

Jun. 26.96279 257 11 54.

PI?‘T 27 o
v K

is increased by 0.000 00013 years, or 4 seconds (upper I

The normal places given by Ginzel are called by him imean
ces. In the notation now used they are “‘apparent place minus

% F. K. Ginzel: Neue Untersuchungen tiber die Bahn des Olberschen Cometen
] ngmfé VGVledell‘k%hI' Haarlem, .De Erven Loosjes 1881. Page 6.

inze erjffentlichungen des Rechen-Institut -
te 70 Belin e, 5. Dage 55, ituts der Kédniglichen Stern.

1 G. Stracke: Die kleine Planeten. Ergebnisse der exakten Naturwissenschafld}
Band 4. :
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11
better values of a and P it is necessary to calculate the perturbed

- motion back to 1815 and to compare with the observations of
 that year. ~ '

the (/, g, G)-terms”, or the equivalent, namely, “mean place
plus the (i, h, H)-terms”’. The aberration times have been applied
to the times of observation. Thus the comparison between ob-
servation and calculation is made by computing the position with
the aid of cometary and solar co-ordinates corresponding to the
time given, namely, time of observation minus aberration time.

The following solar co-ordinates for the normal places are
according to the tables of Le Verrier:

: We reduce elements B to the normal equinox 1950.0 and to
- Greenwich Mean Time. Thus we get:

Epoch 1887 Oct. 5.5. G. M. T.

T == 1887 Oct. 8.478815
Solar co-ordinates. @ = 96° 5'31°45 Equator

1 .. + 0.995088 — (0.033410 — 0.014474 0 — 0 93112‘57
% +0.978752 -+ 0.186905  + 0.081156 | @ =  17.411250
3 o -+ 0.932278 4+ 0.338478 + 0.146943 ' ) .
R + 0.840568 4-0.506847 - 4 0.220027 and the corresponding equatorial constants:
B -+ 0.701922 + 0.665241 =+ . ‘
6 -+ 0.557592 -+ 0.774354 + 0.33613 P, = —0.611656063 (. = —0.369558583
T o +0.362786 - 0.868615 -+ P, = +0.175608284 Q, — —0.925552969
8 + 0.167256 +'0.918930 + 0.39887: P, = 40.771387446 © Q. = —0.082329548
9 — 0.068786 4- 0.930393 + 0.403837

10 oo — 0.268641 + 0.899554 + 0.39044 ~ For practical reasons the date of osculation has been changed
11 R — O.62804§ + 0.731380 + 0.317439 from 1887 October 8.5 to 1887 October 5.5. This is permissible,
12 —0.901775 + 0.417743 + 0.18129 since the elements have to be improved anyway, and since the
13 o — 0.945095 10-323472 + 0.140327 8 corrections to be expected are much larger than the small dif-
14 ... .. — 1.000929 ! 0.0787553 . -+ 0.03415 ferences thus introduced. We now calculate the co-ordinates and
15 ... — 0.996184 — 0.094017 — 0.04080 locities for 1887 October 5.5.
16 ... ... ... .. — 0.873319 — 0.437242 —0.1897Q v
17 oo _0-;613‘371 — 0.711710 *0'308?_% ; ' Co-ordinatles and velocities.
18 .. . . ... — 0.306337 — 0.859162 —0.372 : : ’
19 ... .. . -+ 0.038354 — 0.901508 — 0.39112 r = —0.70886407 . 10@ = —0.084359783
20 L. 4+ 0.441924  —0.806338  — 0.349 , di
21 -4-0.839372 — 0.478609 — 0.207 o i - - dy _ ’ .

207 . — +0.27058629 10°L — 0.200820:
29 ... + 0.995681 + 0.050295 + 0.021 v . dt 0-200820211
23 +0.952783  + 0.283153  + 0.1228) B dz . '
24 . — 0.124248 +0.925714 4+ 0.401 ¢ = 1+0.92965296 10°gp = — 0018234677

"The elements B which form the starting point of my inve
gation are somewhat uncertain with" regard to the semi-m
axis a, and hence with regard to the period. In order to determ

- With these values the numerical integration is started. The
me interval 1887—1815 is covered by 250 integration intervals
10, 20, 50, 100, 200, 100, 50, and 25 days, respectively. The




12 Nr.18 § Nr.18 } :

13
co-ordinates are given in Table I. Finally the following osculating § hence
elements are deduced from the co-ordinates and velocities for : .
1815 June 25.5. | ‘ - (1 —e) da—de
Epoch 1815 Jun. 25.5. G. M. T. . B dloguoq = 0.434204 —
T = 1815 Jan. 20.8646 : _ ‘
w = 96°18'35"80 Ecquator Solving the reduced e’quatiﬁ)ns of condition by the method of
” O — 6418 43.34 1950.0 least squares we get the following corrections to the elements Br:
“L) i= 504953.33 o
e —  0.9317807 dT = —0700288
a= 17.76309 dw = —4"481
dQ = +0"455
These elements give only a bad fit with the observations of di = 407843
1815. The principal reason for the discrepancy is the error of de = —0.0001646
the computed perihelion time. According to the elements 4, da = —0.041640

calculated from the observations of 1815, the perihelion passage
took place 1815 April 25.9929. This is 9591283 later than the
perihelion time computed by carrying back the elements By
Therefore, a correction of the perihelion time of the elements 4,
equal to +95?11283 is required. Introducing this, the difference

Applymg these corrections to the elements B;, we gel the
following system of elements:

Epoch 1887 Oct: 5.5. G. M. T.

between observation and calculation is reduced to a few minutes T = 1887 Oct. 8.47594

of arc. It is clear that the principal source of the error of the o= 96° 5'96"97 ‘

elements A; is the error of the semi-major axis of the elements By, _ Q= 649252.14 Equator

this quantity being slightly too large. We therefore correct the:; Bu i— 505299 g7 | 1990-0

element a of By by —0.041640, a correction calculated so as to e = 0.9309651

give a change in the period equal to —95%1283, corresponding a = 17.369610

to the determined error of the perihelion time in 1815. Next the

corrections to the other elements were found from Ginzel's:d) Py = —0.611645591 Q. = —0.369570105

equations of condition® through a process of introducing P, = +0.175625663 Qp = —0.925549834

da == —0.041640 as a known quantity and eliminating dq. P, = +0.771391793 Q. = —0.082313064
From ' :

g = a(l—e) As a check we compare these elements with the observatlons

one finds om 1887—88. In order to be able to do s0 we must know the

erturbations from the date of osculation 1887 October 5.5 up
the times of the normal places. These perturbations are given
n Ginzel's paper. Since, however, the elements had been changed -
; ppreciably, I decided to recalculate the perturbations with the
Laid of the elements By. In these calculations I used Encke’s
 nethod. In this ‘way the following perturbations, inter polated to
i he-tlmes of the normal places, are obtained.

dg _da__de

q a 1—é

1 F. K. Ginzel: Veroffentlichungen der Rechen-Instituts der Koniglichen Ste
warte zu Berlin Nr. 3, page 31. Here is a misprint in equation VII. Instead
9.9633 read 9.6633. Moreover Ginzel has made a miscalculation in this section;
the seventh line from the bottom of page 32. d7 = - 0.005355 ought to be dT
+ 0.002684. This error appears in the elements on page 33 Instead of T = Octo
ber 8.516025 read 8.513354. The error recurs in the present investigation in the
elements BT, but the following correction of the elements makes it disappea
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1887—88 ¢ 1 ¢ Pa - sary to repeat the whole calculation of the motion 1887—1815,

13 ..... o 0 0o — 9 00" using now the elements By. The integration is started with the

14 ... 0 0o — 3 0.0 .§ following co-ordinates and velocities:

15 oo 0 0 0 0.0 ' e

16 oo - 1 - 2 — 3 0.0 @ = —0.70887065 10 % = —0.08435565

17 oo 4 — 12 — 22 4+ 0.1 ,

18 ... ... — 10 = 33 -— 53 + 0.1 y = +0.27054523 10% dy o 0.90081986

19 ... — 20 — 69 — 106 4+ 0.1 ) dt

20 e o 132 _ ;zg B ;z; _ 23 z = +0.92962634 10% — —0.01323487

21 ...l — —_ -— 3656 — 1. |

22 -— 314 — 536 — 640 — 3.9 ) ) ' ‘

23 448 — 684 — 788 — 5.6 The time interval is covered by 290 mtervals of 10, 20, 50,

S0 — 92119 —2142 -2023 —13.6 100, 200, 100, 50, 25, and 12'/, days (Table II).

The following osculating elements are derived for 1815 June
25 5: '
It is now possible to compare elements By w1th the obser

Epoch 1815 June 25.5. G. M. T.
vations. The following result is obtained: A

T = 1815 May 1.1170
w = 96°21" 4700
1887—88 Aa cos .49 o= 1184715 Equator
18. . oo S b — 174 + 075 WY G 50 4914 .89 | 19900
T4 . + 0.7 + 0.8 e = 0.9317235
15 . 4 0.4 — 1.4 a = 17.76603
16 oo e e 4 1.4 — 1.2
1T 4+ 3.8 . 0.6 Thgse leave the following residuals ‘observation minus cal-
18 . e — 0.4 — 1.9
19. . — 0.9 — 2.3 1315 _ o s
20 . e — 5.4 — 1.8 : ) S S
P — 5.5 — 0.1 1o EEEEETIRRE —0° 119”3 +3° 0'32"4
09 8.9 + 5.6 2 ... +016 5.3 +31141.9_
93 —115 0.9 Bl +04310.4  431750.7
94 1.7 +10.6 A +145 5.6 +31932.5
R + 3 4450.6 +3 825.7
B -5 5023.8 +22229.4
The agreement is as good as could be expected. Therefor T o 47 621.5 41 117.2
it now only remains to obtain a confirmation of the adopte 8 o +627 7.0 —0 14 58.3
value of the period by a comparison with the observatlonsr It R + 4 55 38.0 —1 ‘14 20.1
1815. Since the difference between the elements By and By 10 .o 43 4711.7 —13748.3
rather large, however, the perturbations calculated with A1 +21932.9 —139 1.9
cannot be regarded as sufficiently accurate. It is therefore ne A2 +12943.2 —11649.9
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The discrepancies are still too large, but it is possible to

1 A useful summary of the pelturbatmns and their changes
reduce them to the magnitude of the uncertainty of the obser: ‘Wlth the assumed elements is obtained by subtracting elements

vations, = 15", by a change of perihelion time in the elements BI from Az, and By from A4y. The perturbation in peuhehon

A to 1815 April 26.0000. It must therefore be assumed that ftime, however, is obtained by subtracting (Tiger — 360: st1547)

the remaining error of the period of the elements By is 531170. i;g,;from the value of Ty5 which is obtalned as the osculating T
This corresponds to a correction in a equal to -+ 0.002241,

‘ _\';correspondlng to the co-ordinates and velocities for 1815 June
that the correct value of a in 1887 should be 17.371851. ] 15.5. For the lwo orbits we thus get the following two sets of
The reason why the first improvement of the elements did Jperturbations, and the differénces between the two sets:

not lead to the correct result is that the perturbations of the first

integration 1887—1815 are somewhat in error due to the errors Orbit T " QOrbit IX IM—1

of the elements upon which that integration was based. In par- § PT = + 92991318 4 17%148 591170

ticular the relatively large change in a has resulted in rather . Po = 13" 4735 1 15'37703 1 9'39768

large changes in the perturbations. § PQ=— 4 8.34 — 4 4.99 + 335
We now repeat the process of improvement of the elements, & pP; = — 235.80 — 315.15 _ 39.35

assuming a correction da = —0.039399 of the elements B & Pe — -+ 0.0006510 1 0.0007584 - 0.0001074

corresponding to a change of the period of 90%0142. For the Pg = 4 0.35184 -+ 0.39642 + 0:04458

other elements the changes will not differ very much from those
‘resulting from the first improvement process. I have, therefore,
simply used the former corrections reduced in the ratio of the
two corrections of the perihelion time 90.0142:95.1283, instead
of repeating the solution of the reduced equations of condition
by the method of least squares. The new corrections are:

The differences are not particularly great, and it may therefore
¢ assumed that the perturbations obtained through the second
legration are close to the true values. Applying these perturba-

ons to the elements Byp we obtain the following eclements Aqy;
ff\lid for 1815 June 25.5

dT = — 0200272
dw = — 47240 Epoch 1815 June 25.5. G. M. T.
dQ_ i + gﬂ‘;gé T = 1815 April 25.9999
di = + 0. o= 96°21' 4”24
de = — 0.0001557 Q= 64 1847.12 Equator
da = —0.039399 Arr i — 50 49 14.75 1950.0
Applying these corrections to the elements By we finally get e = (.9317324
the following elements: : a = 17.76827

Epoch 1887 Oct. 5.5. G. M. T.

T — 1887 Oct. 8.47609 The perihelion time, however, has been calculated as follows :

w = 96° 5'27"21

3 t 3
. Q —_ 64 22 5211 Eq:la or T1815 = T]887_ 60 +PT
But) i _ 5 5229.93 | 19900 ; ; e heri
' 0.9309740 mparison with elements A (cf. p. 3) shows that this perihelion
= . e is close to the true value.
a= 17.371851 ccording to Bessel and Ginzel the perturbati dé
. : 3 he perturbations in @ an

P, = —0.611646134 Q. = — 0.369569514 thin the time interval of observations in 1815 are of the order
P, = + 0.175624739 Qy = — 0.925549992

gl. Danske Vidensk. Selskab, Mat.- -fys. Medd. XXIV, 18.

I
f

. —-.0.771391572 0, = — 0.082313951
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of magnitude of 1”. Therefore they could safely be neglected:

I
Compausons of the elemen’rs Ay with the observations of 1815

‘Elements By (Byy,) now form the basis of a calculation of
e motion of the comet from 1887 to the next perihelion passage.

the [ollovung result. S before we calculate co-ordinates and velocities for the epoch

1815 dacosd 45 1887-88 Adacoss Ao osculation 1887 October 5.5.

1..... —.92"5 — 71'5 13..... —1"0 + 0"5° _ 5 dx

9 ... —i1.4 + 3.6 14... .. L 1.3 + 0.8 T = 070887008 5 = —0.04217794

3..... —10.2 4+ 5.5 15..... + 0.4 — 1.6 _ ~ . d

4., .. —10.5 + 4.1 16..... + 2.8 — 1.4 y =+0.27054729 53? = —0.10040665

5..... — 5.0 + 0.2 17..... + 3.6 — 0.5 .

6. ... £ 01 +14.9 18.. ... — 0.8 — 1.9 = +0.92962642 5@ = —0.00661743

7. 4+ 5.8 + 1.0 19..... — 0.7 — 2.4 ) :

8. . ... + 1.6 — 1.3 20 ... .. — 5.4 — 1.8 .T}}.e 1ntervals-a1’e now chosen so as to correspond to those
9. . — 91 — 3.9 o1. . .. 59 — 011 ‘ ;3((21) 129’[(]31(;3 ‘;T‘;Lluhcal Almanac Tables of Planetary Co-ordinates
10..... + 6.9 — 4.5 22..... — 5.9 + 5.6 T e m;merlcal integralion is started with an interval
11... .. +12.0 —29.7 93 .. ... —11.0 + 0.7 M h gd equal to 5 days. The interval is then successively
12 1159 —12.0 - 94 ... 1.9 +10.2 anged to 10, 20, 40, 80, 160, 80, 40, 20, and 10 days. The

me interval 1887—1956 is covered by 325 intervals. Table III

ves the co-ordinates of the comet x, y, z, the attractions of
he planets on the comet

N
r __ X
> x= 2 100w my =t
§ Y’ = E 109w2k2111i yZ;h
~i —= .
5 AR E 109w21\"2mlzd3z]

nd the attractions of the planets on sun

The agreement can now be considered as rather sahsfactor
when the inaccuracy of the old observations is kept in “mind. ;
third integration based on elements By would undeubtedly yle
practically correct values of the perturbations 1887—1815 an
possibly lead to a still better agreement with the observatior
in 1815.

However, I have come to the conclusion that it should n
be necessary to carry out this third integration. It is estimated th
the uncertainty of the period of the elements B is less th
12 hours. o

Reducing now the equatonal elements By to echptlc elemen
we find:

Epoch 1887 Oct. 5.5. G. M. T.

T = 1887 Oct. 8.47609 Z Y= YIO*’ 1 my
w = 65°2047711 ] ., .. ..
Q= 8522 6.89 '11"5;15‘30 2 10%w ey

By, i = 44 3416 .75 )
e = 0.9309740 As a result of the integration we obtain co-ordinates and
a = --17.371851 . ocities for 1956 June 16, and osculatmg elements corresponding
P = . 7274051 these values.
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Epoch 1956 June 16.0. G. M. T. (U.T.) gnot more than 0.08 A. U. The influence of this passage on the

— 1956 June 15.8673 J velocity of the comet was small, howe*ver because of the small
w = 64°38"10721 1 Ee hptlc mass of the planet. The following table (Table VI) gives a sum-
Q= 852455.19 1950.0 mary of the distances between the comet and the major planets.
.C i = 44 36 35.80 l During the time interval 1815—1956 the osculatmg period of
e — 0.9303273 1 he comet changes appreciably. This is shown graphically in the
a— 16.91523 ‘accompanying figure. This ﬁgure clearly shows the great change
P = 6975692
P, = —0.6069823 ‘Q, = —0.3762061 } l T
P, = + 0.1864259 0, = —0.9236804 e T — ]
P, = --0.7725399 Q, = —0.0726855 40 H___
Q . 1
- . 3§ 0 .
With the aid of the co-ordinates in Table III I have calculated

a search ephemeris from 1955 August 1 to 1956 June 16 (Table
IV). The ephemeris gives right ascension and declination
the equinox 1950.0 together with the heliocentric distance r a
the geocentric distance 4. It appears from the ephemeris tha
the comet will be somewhat more favourably placed for 0
servation than in the previous apparition. Also the minim
geocentric distance is somewhat smaller than in 1887—
Table V gives the precession from the equinox 1950.0 to 1955,
1956.0 and the corrections of right ascension and declination
T one day later.

B oj 7050}0%%_0_0

|

185 25 35 45 S5 65 75 85 95 4905 15 25 35 45 S5

the period that took place 111 connection with the approach
Jupiter in 1889.
Through the calculatlons described above the problems
rmulated on p. 4 have been solved. The ohservations during
coming apparition will indicate the magnitude of the re-
ning errors of the elements obtained.
n making the calculations 8 decimals have been retained
he summations and differences, and 9 decimals in the cal-
tions of the perturbations. The tables given in this paper
e been abridged to 7 decimals in the co-ordinates, since the
ccumulated effect of rounding-off errors leads to an uncertainty
ter than one unit of the eighth decimal even in the orbit
he comet, while the corresponding error of the position in
orbit is still greater. The calculations have been checked by
¢rencing whenever that was pessible. All reductions as well
@e calculations required for starting the integrations have

It appears from an inspection of elements By and -
computed time of revolution 1815—1887 that the peuod
Comet Olbers is about 72.4 years. Accordingly one would exp
the next passage of perihelion to take place in March 1960
is, therefore, perhaps somewhat surprising to find from -
integration that the comet will reach perihelion again alve:
1956 June 15, or nearly four years earlier than expected.
reason is that the comet during the years 1888—89 came relativ
close to Jupiter. In January 1889 the distance was only 1.5 A
This approach to Jupiter reduced the velocity of the come
thus lead to a diminution of the semi-major axis and the per,

On 1887 July 28 the comet passed Mars at a small distal
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been checked independently. I gratefully acknowledge the 1.1e1p
that JENS P. MOLLER, M. Sc., and B. SVANHOF,. M. Sc.,' have given
me in making these checks. The entire first integration (I) was
carried out by OLE HESSELBERG, M. Sc. 1 a1§0 gratefully acknow
ledge the great help the Carlsberg Foundatfon has rendered m‘
in placing a caleulating machine at my disposal.

Verslevgaarden, April 1947.

Indleveret til Selskabet den 27. Juni 1947,
Feerdig fra Trykleriet den 81, Juli 1948,
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Table I.

G.M. T T y z
1887 Nov. 14.5..... | —0.9409739 | — 0.5340691 | + 0.7592007
45..... 0.9028881 | 0.3373105, 0.8215735
" Oect. 25.5..... 0.8516988 | — 0.1357067 | * 0.8719958
155 ... .. 0.7869174 | + 0.0680232 |  0.9084808
5.5..... 0.7088641 | 0.2705863| 0.9296328
Sep. 25.5..... 0.6187323| 0.4685480 | 0.9349496
15.5..... 0.5184275| 0.6588496 | 0.9249171
55..... 0.4102372 |  0.8392095| 0.9008584
Aug. 26.5..... 0.2964703| 1.0082796| 0.8646166
16.5..... 0.1791900 | 1.1655668 | * 0.8182165
6.5..... —0.0600826 | 1.3112240| 0.7636092
Jul. 27.5..... +.0.0595624 | 1.4458194 | 0.7025254
175 .. ... 0.1788087 | 1.5701419| 0.6364235
7.5.. ... 0.2970034 | 1.6850675| 0.5664928
Jun. 27.5..... 0.4137104 | 1.7914732| 0.4936826
: 17.5..... 0.5286528 | * 1.8901900| 0.4187419
7.5 .. .. 0.6416669 | 1.9819808| 0.3422577
May 28.5..... 0.7526682 | 2.0675329 | 0.2646890
18.5..... 0.8616266 | *2.1474582| 0.1863944
85..... 0.9685494 | 2.2222983| 0.1076539
Apr. 28.5..... 1.0734681 | 2.2925315 | 1 0.0286867
18.5.. ... 1.1764303 | 2.3585794 | —0.0503358
85..... 1.2774933 | 2.4208141| 0.1292793
Mar. 29.5..... 1.3767197 | 2.4795643 | 0.2080387
195..... 1.4741754 | 2.5351213| 0.2865318
95..... 1.5699261 | 2.5877436 | 0.3646945
Feb. 27.5..... 1.6640377 | 2.6376612| 0.4424771
17.5..... 1.7565739 | 2.6850800 | 0.5198415
75.. ... 1.8475968 | 2.7301835| 0.5967584
Jam. 28.5..... 1.9371658 | 2.7781371| 0.6732060
185..... 2.0253380 2.8140897 0.7491685
85..... 2.1121685 | 2.8531776 | 0.8246336
886 Dec. 19.5..... 2.2820044 | 2.9262255 | 0.9740484
9295..... + 2.4470561 | 4 2.9931287 | —1.1214235
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"Table I Table I
G.M.T x g z G.M.T x y .

1886 Nov. 9.5..... 1 2.6076667 | + 3.0545918 | — 1.2667647 884 Sep. 30.5... | +7.0142238 |4 3.7782038 | —5.7034505
Oct. 20.5..... 27641444 | 3.1112069 | 1.4100989 Aug. 11.5... 7.2323146 | 3.7776948 6.0050940
Sep. 30.5..... 2.9167658 | 3.1634759| 1.5514659 Jun. 22.5 7.4452712 |  3.7744783 6.2424682

105..... 3.0657800 | 3.2118274| 1.6909138 May 3.5 7.6533745| 3.7687756 6.4757681
Aug. 21.5..... 3.2114114 | 3.2566306| 1.8284952 Mar. 14.5 7.8568791 | 3.7607822 6.7051732
1.5..... 3.3538630 | 3.2982049 | 1.9642651 . Jan. 245 §.0560160 | 3.7506721 6.9308484

Jul. 12.5..... 3.4933188 | 3.3368293  2.0982791 883 Dec. 5.5. 8.2509964 |  3.7386004 7.1529466
Jun. 22.5..... 3.6299459 | 3.3727480| 2.2305928 Oct. 16.5 8.4420134 | 3.7247064 7.3716093
95. . ... 3.7638967 | 3.4061765| 2.3612603 Aug. 27.5 8.6292431 | 3.7091152 7.5869671

May 13.5..... 3.8953104 | 3.4373056 | 2.4903345 Jul. 8.5 8.8128494 | 3.6919402 7.7991428
Apr. 23.5..... 4.0243146 | 3.4663053 May 19.5 8.9929823 | 3.6732841 8.0082500
35..... 4.1510267 | 3.4933274 Mar. 30.5 9.1697809 | 3.6532403 8.2143951

Mar. 14.5..... 4.2755544 | 3.5185080 Feb. 8.5 9.3433739 |  3.6318940 8.4176775
Feb. 22.5..... 4.3979975 | 3.5419699 Dec. 20.5 9.5138811| 3.6093233|  8.6181905
2.5. . ... 45184481 | 3.5638240 Oct. 31.5 9.6814141 |  3.5856000 8.8160216

Jan. 13.5.....  4.6369917 | 3.5841709 Sep. 11.5 9.8460767 | 3.5607901 9.0112532
1885 Dec. 24.5..... 4.7537078 |  3.6031020 Jul. 23.5. 10.0079662 | 3.5349546 9.2039627
4.5..... 4.8686702 | 3.6207007 Jun. 3.5. 10.1671736 |  3.5081499 9.3942231

Nov. 14.5..... 4.9819479 | 3.6370434 Apr. 14.5 10.3237842| 8.4804286 9.5821034
Oct. 25.5..... 5.0936054 |  3.6522000 Feb. 23.5 10.4778782 | 3.4518393 9.7676689
55..... 5.2037029 | 3.6662349 Jan. 4.5 10.6295312 | 3.4224276 | . 9.9509811

Sep. 15.5..... 5.3122970 | 3.6792073 Nov. 15.5.. 10.7788143 | 3.3922360 | 10.1320984
Aug. 26.5..... 5.4194407 | 3.6911719 Aug. 7.5.. 11.0705362 | 3.3296704 | 10.4879673
6.5..... 5.5251841 |  3.7021794 Apr. 29.5 11.3535401 | 3.2644335| 10.8356862

Jul. 17.5..... 5.6295740 | 3.7122768 Jan. 19.5 11.6282729 | 3.1967839| 11.1756263
Jun. 27.5..... 5.7326550 | 3.7215075 Oct. 11.5. 11.8951396 | 3.1269528 11.5081250
75. ..., 5.8344688 | 3.7299122 “Jul.  3.5. 12.1545099 |  3.0551479 | 11.8334898

May 185..... 5.9350550 | 3.7375286 Mar. 25.5 12.4067229 | 2.9815566 | 12.1520024
Apr. 28.5..... 6.0344510 |  3.7443922 Dec. 16.5.. 12.6520917 |  2.9063488 | 12.4639213
85..... 6.1326925| 3.7505358 Sep. 7.5.. 12.8909064 | 2.8296782 12.7694852

- Mar. 195..... 6.2298132 | 3.7559904 May 30.5 18.1234372 | 2.7516843 | 13.0689147
Feb. 27.5..... 6.3258449 |  3.7607848 . Feb. 19.5 13.3499364 | 2.6724934 | 13.3624152
Jan. 85..... 6.5613569 | 3.7700579 $ 78 Nov. 11.5 13.5706406 | 2.5922199 | 13.6501777
1884 Nov. 19.5..... 4 6.7906870 | - 3.7757540 | — 5.517325 Aug. 3.5 +13.7857715 |+ 2.5109672 | — 13.9323811
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Nr.13: 8 Nr.18 27
Table I Table I

G. M.T. x y z G.M.T x y z
1878 Apr. 26.5... | +13.9955375 | + 2.4288286 | — 14.2091930 " §- 062 (o, 91.5... |- 20.1584335 | — 2.2914966 | — 23.5640168
Jan. 15.5... 14.2001346 |  2.3458877 |  14.4807707 Apr. 45... 90.2533604 | 24650659 | 237695106
1877 Oct.  7.5... 143997471 22622199 14.7472628 @ 1449 go 16.5... | . 20.3408591| 2.6375446 | 23.9518493
Jun. 29.5... 1 14.5945485| 21778927  15.0088096" Feb. 28.5... | 20.4210816| 2.8089776| 24.1320972
Mar. 21.5... | 14.78470191  2.0929665 |  15.2655435 @ 1461 Avg 12.5... | 20.4941485| 2.9794165| 24.3034319
1876 Dec. 11.5... 14.9703609 | 2.0074951 |  15.5175905 " Jan, 945 90.5601474 | 31489140 | 94 4659995
Sep. 2.5... | 15.1516698  1.9215268 |  15.7650697 @ 1000 1.0 85... | 920.6191331| 3.3175190 | 24.6199088
May 25.5... ) 15.3287645| 1.8351045 16.0080947 @ . erg pee 21.5... | 206711270 | 3.4852705 | 94.7652978
Feb. 15.5... | 155017727 1.7482665) 16.2467733 © Jun. 4.5...| 207161201 3.6521905| 24.9022624
1875 Nov. 7.5...1 15.6708144 1.6610468| 16.4812084 70 (450 Noo 16.5... | 20.7540762| 3.8182754 |  25.0308873
Jul. 30.5- .. 15.8360024 | 1.5734758 | 16.7114980 f - Apr. 305. .. 907849416 |  5.9834882 | 251519369
Apr. 21.5... | 159974427 | 1.4855804 |  16.937735T '@ o057 et 12.5... | 20.8086762| 4.1477528 | 95.2633502
Jan. 11.5... 1 16.1552350 | 1.3973845| 17.160011 : Mar. 26.5... | 20.8251759| 4.3109544 | 25.3672481
1874 Oct. 3.5... 16.3094727 | 1.3089094 |  17.3784095 @ jore oo 75 . 90.8344781 | 4.4799446 |  25.4629304
Jun. 2565... | 16.4602433) 1.2201740 ) 17.5930124 Feb. 20.5... | 20.8365846| 4.6335554 | 25.5503829
Mar. 17.5. .. 16.6076290 |  1.1311950 Aug. 4.5... 20.8315617 | 4.7926174| 25.6295895
1873 Aug. 29.5... 16.8925475 |  0.9525643 Jan. 16.5... 20.8195147 |  4.9499750 | 25.7005353
Feb. 10.5... | 17.1647824 0.7731189 Jun. 30.5... | . 20.8005795| 5.1054993| 25.7632127
1872 Jul. 25.5... 17.4248123 |  0.5929425 Dec. 12.5... 20.7749073 | 5.2590947 | - 25.8176248
Jan. 7.5... 17.6730457 |  0.4121096 May 26.5... 20.7426508 |  5.4106990 |  25.8637853
1871 Jun. 21.5... 17.9098265 0.2306950 Nov. 7.5... 20.7039536 |  5.5602801 25.9017150
1870 Dec. 3.5... 18.1354416 |+ 0.0487830 Apr. 21.5... 20.6589422 |  5.7078307 | 25.9314422
May 17.5... 18.3501316 | —0.1335218 Oct. 4.5... 20.6077241 | 5.8533622| 25.9529971
1869 Oct. 29.5... 18.55641049 | 0.3160883 Mar. 18.5... 20.5503805 | 5.9969001 25.9664123
Apr. 12.5...} 18.7475571 |  0.4987527 Aug. 30.5... | 20.4869704 | 6.1384787| 25.9717189
1868 Sep. 24.5... 1 18.93068384| 0.6813245 Feb. 11.5... | 20.4175253 | 6.2781383| 25.9689460
Mar. 85... 19.1037210 | 0.8635963 Jul. 26.5... 20.3420501 6.4159201 | 25.9581188
1867 Aug. 21.5... 19.2669073 |  1.0453596 Jan. 7.5...| 20.2605228 | 6.5518625| 25.9392565
Feb. 2.5... 19.4205300 1.2264219 Jun. 21.5... 20.1728922 6.6859964 25.9123707
1866 Jul. 17.5... 19.5648930 | 1.4066199 Dec. 4.5... 20.0790788 | 6.8183380| 25.8774619
1865 Dec. 29.5... 19.7003101 |  1.5858270 May 18.5... 19.9789772 | 6.9488821 | 25.8345173
Jun. 12.5... 19.8270902 | 1.7639556 | Oct. 30.5... 19.8724608 | 7.0775935 25.7835063
1864 Nov. 24.5...| 19.9455277 |  1.9409537 Apr. 13.5...| 19.7593923 | 7.2044009 | 25.7243783
May 8.5... |+ 20.0558940 | —2.1167996 | —23.3561 Sep. 25.5... |+ 19.6396368 | — 7.3291870 | — 25.6570607
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Table I
G. M. T. T y z
1845 Mar. 9.5... |--19.5130788 | — 7.4518020 | — 25.5814602
1844 Aug. 21.5... 19.3796370 |  7.5720605 | 25.4974669 }
Feb. 3.5... | 19.2392739| 7.6897630.| 25.4049605 §
1843 Jul. 18.5... 19.0919982 | 7.8047116| 25.3038187 §
1842 Dec. 30.5... 18.9378549 | 7.9167252 | 25.1939222 §
Jun. 13.5... 18.7769153 | 8.0256519| 25.0751605
1841 Nov. 25.5. .. 18.6092601 | 8.1313705| 24.9474317 §
May 9.5... 18.4349676 | 8.2337907 | 24.8106418
1840 Oct. 21.5... 18.2541021 | 8.3328478 | 24.6647024
Apr. 4.5... 18.0667085 | 8.4284967 |  24.5095270
1839 Sep. 17.5... 17.8728074 | 8.5207061 | 24.3450284 |
Mar. 1.5... 17.6723936 | 8.6094534 | 24.1711160
1838 Aug. 13.5... 17.4654335 | 8.6947189| 23.9876936
Jan. 26.5... 17.2518649 | 8.7764833| 23.7946567
1837 Jul. 9.5... 17.0315951 | 8.8547213| 23.5918908
1836 Dec. 21.5... 16.8044999 | 8.9293984 | 23.3792687
Jun. 4.5... 16.5704219 |  9.0004635 | 23.1566469
1835 Nov. 17.5. .. 16.3291718 | 9.0678428 | 22.9238628
May 1.5... 16.0805302 | 9.1314298 | 22.6807295
1834 Oct. 13.5... 15.8242539 | 9.1910776 | 22.4270321
Mar. 27.5. .. 15.5600863 | 9.2465903 | 22.1625232
1833 Sep. 8.5... 15.2877726 | 9.2977198 | 21.8869213
Feb. 20.5... 15.0070746 | 9.3441687 |  21.5999105
1832 Aug. 4.5... 14.7177844 |  9.3856001 |  21.3011452
Jan. 17.5... 14.4197304 | 9.4216528 |  20.9902538
1831 Jul. 1.5... 14.1127742 | 9.4519559 |  20.6668455
1830 Dec. 13.5... 13.7967999 | 9.4761430 | 20.3305130
May 27.5... 13.4716977 | 9.4938554 | 19.9808328
1829 Nov. 8.5... 13.137350 9504742
Apr. 22.5... 12.793614 9.508453
1828 Oct. 4.5... 12.440316 9.504631
Mar. 18.5... 12.077238 9.492896
1827 Aug. 31.5... 11.704114 9.472840
Feb. 12.5... | +11.320629 |—9.444008

Nr. 18
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Table I
G.M.T z y z

+10.926404 | —9.405892 | — 17.118066

10.521001 | 9.357911 16.642557

| 10.103908 |  9.299392 16.148087

9.890798 | 9.265942 | 15.893497

9.674538 9.229554 15.633635

9.455041 | 9.190109 15.368560

9.232214 | 9.147477 15.098042

9.005958 | 9.101514 14.821910

8.776167 9.052065 14.539977

8.542728 |  8.998958 14.252047

8.305523 | 8.942006 | 13.957904

8.064424 | 8.881001 13.657316

7.819298 | 8.815714 13.350033

7.570004 | 8.745894 13.035783

) 7.316392| 8.671261 12.714270

Nov. 30.5..... 7.058306 | 8.591507 12.385170

Aug. 22.5..... 6.795580 | 8.506288 12.048132

May 14.5..... 6.528040 | 8.415224 11.702771

-Feb. 385..... 6.255500 |  8.317888 11.348662

Oct. 26.5..... 5.977763 |  8.213807 10.985338

Jul. 185..... 5.694620 | 8.102446 10.612282

Apr. 95..... ' 5.405845 |  7.983201 10.228922

Dec. 31.5..... 5.111195 | 7.855388 9.834614

Sep. 22.5..... 4.810405 | 7.718233 9.498639

Jun. 14.5..... 4.503187 | 7.570801 9.010180

Mar. 6.5..... 4.189223 |  7.412067 8.578310

Nov. 26.5..... 3.868163 | 7.240781 8.131964

Aug. 18.5..... 3.539619 | 7.055465 7.669909

May 10.5..... 3.203163 | 6.854332 7.190706

Jan. 30.5..... 2.858322|  6.635194 6.692653

Oct. 22.5..... 2504583 |  6.395310 6.173716

Jul. 14.5.. ... 2.141397 | 6.131189 5.631426

Apr. 5.5..... 1.768208 | 5.838255 5.062725
26.5.. ... + 1.384504

—5.510327

— 4.463763
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Table I " Table II.

G.M.T x y z x y z
1816 Nov. 6.5..... 4+ 1.188595 | —5.330667 | —4.151434 20.9409622 | —0.5840770 | - 0.7591916
Sep. 17.5..... 0.989961 5.138741 3.829563 0.9028810 0.3373272 0.8215650
Jul.- 29.5..... 0.788646 4.932815 3.497272 0.8516964 | — 0.1357319 0.8719880
Jun. 9.5..... 0.584764 4.710724 3.153540 0.7869196 | -+ 0.0679898 0.9084738
Apr. 205..... 0.378561 4.469716 2.797170 0.7088706 0.2705452 0.9296263
Mar. 26.5..... 0.274718 4.341038 2.613816 0.6187428 0.4684999 0.9349430
1.56..... 0.170488 4.206205 2.426759 0.5184413 | 0.6587947 0.9249100
Feb. 5.5..... -+ 0.065986 4.064576 2.235785 . 0.4102535 0.8391482 0.9008499
Jan. 11.5..... — 0.038635 3.915404 2.040666 Aug. 26.5..... 0.2964884 1.0082116 |, 0.8646056
1815 Dec. 17.5..... 0.143167 3.757800 1.841160. 165..... 0.1792092 1.1654913 0.8182020
Nov. 22.5..... 0.247332 3.590706 1.637012 6.5..... —0.0601026 1.3111404 0.7635898
Oct. 28.5..... 0.350745 3.412841 1.427965 Jul. 27.5..... + 0.0595419 1.4457264 0.7025006
35..... 0.452878 3.222642 1.213773 17.5..... 0.1787870 1.5700386 0.6363925
Sep. 85..... 0.552988 3.018174 0.994229 75..... 0.2969802 1.6849526 0.5664551
Aug. 14.5..... 0.650012 2.797014 0.769220- Jun. 27.5..... 0.4136858 1.7913454 0.4936378
Jul. 205..... 0.742400 2.556088 0.538825 175 ..... + 0.5286264 1.8900484 0.4186896
Jun. 25.5..... 0.827835 2.291464 0.303514 7.5..... 0.6416383 1.9818243 0.3421979
May 31.56..... 0.902764 1.998088 | —0.064532 May 28.5..... 0.7526370 2.0673604 0.2646216
6.5..... — 0.961607 |— 1.669587 | 4 0.175342 185..... 0.8615925 2.1472689 0.1863194
‘ 85..... 0.9685118 2.2220914 0.1075714
' Apr. 285 ..... 1.0734268 2.2923062 | 4+ 0.0285967
185..... 1.1763847 2.3583350 | — 0.0504330
85..... 1.2774430 2.4205500 0.1293837
Mar. 29.5..... 1.3766643 2.4792799 0.2081500
19.5..... 1.4741143 2.5348161 0.2866497
9.5..... 1.5698591 2.5874170 0.3648189
“Feb. 27.5..... 1.6639642 | 2.6373129 0.4426078
17.5..... 1.7564937 2.6847094 0.5199782
75..... 1.8475094 2.7297903 0.5969008
Jan. 28.5..... 1.9370709 2.7727211 0.6733539
185..... 2.0252351 2.8136504 0.7493215
85..... 2.1120571 2.8527134 0.8247919
Dec. 195..... 2.2818754 2.9257130 0.9742160
Nov. 29.5..... + 2,4469081 | 4 2.9925669 | — 1.1215993
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Table II Table IT
G.M.T x y z G.M.T x v z

1886 Nov. 9.5..... + 2.6074984 | + 3.0539798 | —1.2669478 30.5... | +7.0126908 |+ 3.7754675 | — 5.7633357
Oct. 20.5..... 2.7639546 | 3.1105440 | 1.4102882 115, 7.9506664 |  3.7748189 6.0049304
Sep. 30.5..... 29165535 | 3.1627615| 1.5516605 995 7.4435059 | 37714616 6.9499530
105. ... 3.0655440 | 3.2110609 | 1.6911126 35... 7.6514886 | 3.7656190 6.4754987

Aug. 21.5..... 3.2111508 3.2558115 1.8286974 . 14.5. .. 7.8548708 8.7574859 6.7048466
15..... 3.3535769 |  3.2973328 | 1.9644698 . 245 .. 8.0538834 | 3.7472363 6.9304622

Jul. 12.5..... 3.4930061 | 3.3359038 | 2.008485¢ Wises pec 55 . 8.2487373 | 3.7350955 71524981
Jun. 225..... 3.62960567 3.3717687 2.2307998 L Oct. 16.5... 8.4396253 3.7209926 7.3710958
25. . ... 3.7635282 | 3.4051431 ) 2.3614672- Aug. 27.5... 8.6267248 |  3.7052629 7.5863866

May 13.5..... 3.8949128 |  3.4362179 | 2.4905405 Cul 85, .. 8.8101985 |  5.6879497 7.7934996
Apr. 28.5..... 4.0238871 ] 3.4651630 May 19.5... 8.9901969 |  3.6691557 |  8.0075278
35..... 41505684 |  3.4921303 . 305... 9.1668591 |  3.6489743 8.2135986

Mar. 145 ... .. 4.2750647 |  3.5172559 85... 9.3403139|  3.6274909 8.4168044
Feb. 22.5..... 4.3974757 3.5406627 Dec. 20.5. .. 9.5106811 | 3.6047834 8.6172385
95 .... 45178934 | 3.5624615 31.5... 9.6780723 | 3.5809237 8.8149886

Jan. 13.5..... 4.6364035 | 3.5827529 11.5. .. 9.8425915 | '3.5559777 9.0101369
1885 Dec. 24.5..... 4.7530854 3.6016284 28.5. .. 10.0043358 3.5300065 9.2027610
45 .. ... 4.8680130 3.6191714 Jun. 3.5... 10.1633963 3.5030666 9.3929340

Nov. 145 ... .. 4.9812553 | 3.6354583 Apr. 14.5. .. | 10.3198584| 3.4752103 9.5807248
Oct. 95.5..... 5.0928768 | 3.65056591 b, 23.5. .. 10.4738024 |  3.1464865 9.7661987
55. . ... 5.2029377 | 3.6645381 4.5... 10.6253037 | 2.4169407 9.9494173

Sep. 15.5..... 5.3114946 | 3.6774545 . 15.5... | 10.7744335| 3.3866155| 10.1304390
Aug. 26.5..... 5.4186007 |  3.6893631 7.5... | 11.0658444| 3.3237838| 10.4861108
6.5..... 5.5243058 |  3.7003145 . 9295, .| 11.3485311| 3.2582825 |  10.8336249

Jul. 17.5..... 5.6286570 |  3.7103557 19.5. .. 11.6229409 |  3.1903702 |  11.1733526
Jun. 27.5..... 5.7316986 | 3.7195303 11.5... | 11.8894789| 3.1202781| 11.5056316
75. .. .. 5.8334726/| 3.7278788 3.5.. 12.1485149 |  3.0482140 | 11.8307694

May 185..... 5.9340185 |  3.7354391 ar. 25.5... | 12.4003882| 2.9743653 | 12.1490478
Apr. 285..... 6.0333738 |  3.7422464 S 16.5... | 12.6454117 | 2.8989018| 12.4607254
85..... 6.1315741| 3.7483338 75... | 12.8838759  2.8219773| 12.7660410

Mar. 195.. ... 6.2986530 |  3.7537321 May 30.5...| 13.1160510| 2.7437312| 13.0652154
Feb. 27.5..... 6.3246425 |  3.7584703 L 195, .. | 13.3421894 | 2.6642901 |  13.3584540
Jan. 85..... 6.5600469 | 3.7676026 : C115... | 13.5625277|  2.5837681| 13.6459480
1884 Nov. 19.5..... L 6.7892667 | 4 3.7731582 | — 5.517256 3.5... | +13.7772876 | - 2.5022688 | — 13.9278762

gl. Danske Vidensk. Selskab, Mat.-fys. Medd. XXIV, 18. 3
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‘Table II Table II
! .
G. M. T. x k ) ﬁ T y z
1878 Apr. 25.5... |+ 13.9866777 |+ 2.4198854 | —14.2044062 § 21.5. .. | 4 20.1231635 | — 2.3104310 | — 23.5354199
Jan. 15.5... | 14.1908940| 2.3367016| 14.4756957 & 45... | 202168142| 2.4842450| 23.7326949
1877 Oct.  7.5... | 14.3901210| 2.2527928 | 14.7418931 16.5... | 20.3030769 | 26509562 | 259207970
Jun. 29.5... | 14.5845320| 2.1682265| 15.0031387 . 285... | 20.3820139| 2.8986103| 24.0996701
Mar. 21.5... | 147742902 2.0830629 | 15.2595652 S125. | 204537753 | 2.9992582 | 24 9696713
1876 Dec. 11.5... | 14.9595494| 19973562 15.5112984 245, | 205184485 | 51689522 | 94 4308692
Sept. 2.5...| 15.1404538| 1.9111545| 15.7584575 85... 1 205760879| 3.3377412| 924.5833932
May 25.5... | 15.3171393| 1.8245006| 16.0011562 D215 | 20.6267150 | 3.5056638 | 247973600
Feb. 15.5... | 15.4897337 | 1.7374330| 16.2395022 45.. | 206703200 3.6797415| 94 8628717
1875 Nov. 7.5...| 15.6583571| 1.6499856  16.4735986 Nov. 16.5... | 207068665 | 3.8380704| 24 9900194
Jul. 30.5... | 15.8231222| 1.5621888| 16.7035433 . 305...] 207363004 4.0043133| 95.1088454
Apr. 21.5... | 15.9841352 | 1.4740698| 16.92943 12.5. .. | 207585625 | 4.1686937 | 252194110
Jan. 11.5... | 16.1414956| 1.3856521| 17.1513482 Mar. 26.5 .. | 20.7736050 | 4.3310960 | 95 3917974
1874 Oct. 5.5...| 16.2952968 | 1.2969572| 17.3693832 . 75| 20.7814081 |  4.4940718 | 95.4157940
Jun, 25.5... | 16.4456266| 1.2080040 | 17.5836169 Feb. 20.5... | 20.7819921| 4.6547530 25.5015974
T Mar, 17.5... | 16.5925670 | 1.1188093| 17.7941275 4£5... | 207754222  4.8138690| 25.5791193
1873 Aug. 29.5... | 16.8765816 0.9397532| 18.2042760 16.5... ] 207618043 | 4.9712639| 925.6483441
Feb. 10.5... | 17.1478948[ 0.7598906| 18.6003909 . 305... | 20.7412734| ' 5.1268085 | 25.7092638
1879 Jul. 25.5...| 17.4069855| 0.5793053| 18.9829874 "Dec. 12.5... | 20.7139799 | 5.2804065| 25.7618806
Jan. 7.5... | 17.6542621| 0.3980720| 19.3525368 May 26.5...| 20.6800761| 5.4319954| 25.8062070
1871 Jun. 21.5... | 17.8900686 | 0.2162654| 19.7094674 Nov. 7.5...1 20.6397048| 5.5815424| 95.8422632
1870 Dec. 3.5... 18.1146919 | 4 0.0339702 20.0541653 - 21.5... 20.5929925 |  5.7290392 25.8700761
May 17.5... | 18.3283725 | —0.1487094| 20.3869738 4.5... | 205400450 | 5.8744969 | 25.8896752
1869 Oct. 29.5... 1 18.5313190| 0.3316411| 20.708194 Mar. 18.5... [ 20.4809447 | 6.0179403  95.9010919
Apr. 12.5. .. | 18.7237264| 0.5146619 | 21.0180873 Aug. 30.5... | 20.4157478 | 6.1594030 | 25.9043560
1868 Sep. 24.5... | 18.9057953| 0.6975808| 21.3168773 Feb. 11.5... | 20.3444860 | 6.2989244 | 25.8994953
Mar. 8.5... | 19.0777477| 0.8801904 | 21.604760 . 26.5... 1 202671676 | 6.4365450 | 925.8865338
1867 Aug. 21.5... | 19.2398359| 1.0622819 Jan.  7.5...| 20.1837576 | 6.5723023 |  925.8654896
Feb. 2.5...| 19.3923425| 1.2436625 Jun. 21.5... | 20.0942156 | 6.7062261 | 25.8363723
1866 Jul. 17.5... | 19.5355715| 1.4241688 Dec. 4.5...| 19.9984575| 6.8383320| 25.7991813
1865 Dec. 29.5... | 19.6698361| 1.6036743 May 18.5... | 19.8963768| 6.9686135| 25.7539019
Jum. 12.5... 0 19.7954454 | 1.7820908 Oct. 30.5... | 19.7878461! 7.0970344| 95.7005020
1864 Nov. 24.5... | 10.9126933| 1.9593663 . o 13.5... | 19.6727268 |  7.2235211| 25.6389290
May 8.5... | 20.0218514 | —2.1354787 | —23:3287 . 25.5... | +19.5508830 | — 7.3479586 | — 25.5691086

3%
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Table II : | "Table IT
‘{ -~
G.M.T. x y z G.M.T L 'y 2
1845 Mar. 9.5... |+ 19.4221979 | —7.4701922 | —25.4909454 15907 5 0”37 5 + 11.5107024 | —9.4449030 | — 17.7867338
1844 Aug. 21.5... | 19.2865889 | 7.5900364 | 254043273 %  yroo 935 11.3177202 |  9.4297585 | 17.5649189
Feb. 3.5...| 19.1440175| 7.7072901| 25.3091319, Feb. 12.5 11.1220472 |  9.4122816 | 17.3387806
1843 Jul. 18.5... 18.9944901 |  7.8217536 |  25.2052340 Nov. 4.5 10.9236323 | 9.3924019 | 17.1082213
1842 Dec. 30.5... | 18.8380512| 7.9332449 25.0925122 Jul. 27.5 10.7224199 | 9.3700443 | 16.8731377
Jun. 13.5... 18.6747700 |  8.0416095 |  24.9708531 Apr. 18.5 10.5183500 |  9.3451281 | 16.6334206
1841 Nov. 25.5... | 185047257 | 8.1467247| 24.8401518 Jan. 8.5 10.3113639 | 9.3175669 | 16.3889541
May 9.5...| 183279944 8.2484976) 24.70031L4 Sep. 30.5 10.1013747 | 9.2872667 | 16.1396144
{840 Oct. 21.5... | 18.1446389| 8.3468617| 24.5512400 Jun. 29.5 9.8883255 |  9.2541270 |  15.8852709
Apr. 4.5... | 17.9547019) 8.4417693)  24.5928475 Mar. 14.5 9.6721305 | 9.2180384 |  15.6257836
1839 Sep. 17.5... | 17.7582019| 8.5331866| 24.225043! Dec. 45 9.4527040 |  9.1788819 15.3610030
Mar. 1.5... | 17.5551811| 8.6210879 Aug. 26.5 9.2299544 | 9.1365282 | 15.0907695
1838 Aug. 13.5... 17.3454537 | 8.7054510 May 18.5 9.0037838 |  9.0908361 | 14.8149115
Jan. 25.5... | 17.1291046| 8.7862525 8.5 8.7740874 | 9.0416510| 14.5332459
1837 Jul. 9.5...| 16.9059883| 8.8634642 31.5 8.5407537 | 8.9888037 | 14.2455794"
1836 Dec. 21.5... | 16.6759773| 8.9370471 . 235 8.3036640 | 8.9321080 | 13.9516794
Jun. 4.5... 16.4389112 | 9.0069462 Apr. 145 8.0626922 | 8.8713589 | 13.6513356
1835 Nov. 17.5... | 16.1945969| 9.0730826 Jan. 4.5 7.8177041 | 8.8063303 | 13.3442909
May 1.5...| 15.9428111| 9.1353452 ep. 265 7.5685581 | 8.7367725| 13.0302739
1834 Oct. 18.5... | 15.6833063| 9.1935810 Jun. 18.5 7.3151038 | 8.6624089 | 12.7089897
Mar. 27.5... | 15.4158215| 9.2475880 Mar. 10.5 7.0571824 | 8.5829325 | 12.3801165
1833 Sep. 8.5...| 15.1400966| 9.2971112 Nov. 30.5 6.7946260 | 8.4980028 | -12.0433028
Feb. 20.5... 14.8558881 | 9.3418455 . 22,5 6.5272569 | 8.4072397 11.6981632
1832 Aug. 4.5... | 14.5629823| 9.3814457 May 14.5. 6.2548870 | 8.3102198 | 11.3442748
Jan. 17.5... | 14.2612011| 9.4155406 3.5. 5.9773160 | 8.2064678| 10.9811702
1831 Jul. 1.5...| 13.9503988 | 9.4437493 26.5 5.6943305 | 8.0954496 | - 10.6083330
1830 Dec. 13.5... | 13.6304516| 9.4656929 18.5 5.4057020 |  7.9765614| 10.2251883
May 27.5... 13.3012411 |  9.4809995 9.5 5.1111841 | 7.8491166 9.8310942
1829 Nov. 8.5...| 12.9626394| 9.4893029 31.5 4.8105101 | 7.7123290|  9.4953292
Apr. 22.5... | 126144942 9.4902360 225 4.5033893 |  7.5652917 9.0070775
1828 Oct. 4.5... | 12.2566183| 9.4834201 3.5 4.3473133 | 7.4876057 8.7929838
Jum. 26.5... | 12.0739611| 9.4769824 14.5. 4.1895034 | 7.4069472 8.5754094
Mar. 18.5...{ 11.8887811| 9.4684545 21 25.5. 4.0299156 | -~ 7.3231544 8.3542173
1827 Dec. 9.5... |+ 11.7010415 |—9.4577810 | —18.0043 6.5. + 3.8685017 | — 7.2360513 | — 8.1292582
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Table IT Table II
G.M.T x y z G. M.T. "\ z ¥ z
1819 Jan. 15.5..... £ 3.705213 | —7.145444 | —7.900458 1815 Nov. 10.0..... —0.698090 |—2.676656 |— 0.651769
1818 Nov. 26.5..... 3.539998 7.051121 7.667388 " Oct. 285..... 0.743595 2.553402 0.535883
Oct. 7.5..... 3.372799 6.952849 7.430117 16.0..... 0.787372 2.424229 0.418759
Aug. 18.5..... 3.203561 6.850368 7.188354. 3.5..... 0.829030 2.288545 0.300518
Jun. 29.5..... 3.032222 6.743389 6.941880 Sep. 21.0..... 0.868081 2.145680 | 0.181343
May 10.5..... 2.858720 6.631594 6.690449 8.5..... 0.903912 1.994880 0.061507
Maxr. 21.5..... 2.682988 6.514618 6.433798 . 2.95. 0.920387 1.916245 | — 0.001462
Jan. 30.5..... 2.504957 6.892057 6.171631 Aug. 27.0..... 0.935754 1.835303 |+ 0.058583
1817 Dec. 11.5..... 2.324559 6.263446 5.903625 20.75 0.949884 1.751937 0.118551
Ocl. 22.5..... 2.141719 6.128257 5.629420 145 ... .. 0.962632 1.666026 0.178343
Sep. 2.5..... 1.956370 5.985882 5.348614 8.25. 0.973838 1.577446 0.237849
Jul. 14.5..... 1.768442 5.835615 5.060755 2.0..... 0.983317 1.486074 0.296931
May 25.5..... 1.577870 5.676628 4.765336 Jul. 26.75 0.990867 1.391788 0.355429
Apr. 5.5..... 1.384608 5.507944 4.461779 20.5..... 0.996260 1.294476 0.413150
Feb. 14.5..... 1.188614 5.328394 4.149425 14.25 0.999243 1.194036 0.469870
1816 Dec. 26.5..... 0.989883 5.136566 3.827514 80..... 0.999539 1.090392 0.525323
Nov. 6.5..... 0.788458 4.930721 3.495170. 1.75 0.996847 0.983491 0.579202
Oct. 12.5..... 0.686766 4.821886 3.324772 Jun. 25.5..... 0.990842 0.873329 0.631153
Sep. 17.5..... 0.584454 4.708693 3.151370 19.25 - 0.981185 0.759954 0.680775
Aug. 23.5..... 0.481554 4.590777 2.974808 13.0..... —0.967531 | —0.643490 4 0.727618
Jul. 295..... 0.378115 4.467723 2.
45.. ... 0.274200 4.339056
Jun. 9.5..... 0.169896 4.204222
May 15.5..... + 0.065317 4.062586
Apr. 20.5..... —0.039380 3.913393
Mar. 26.5..... 0.143991 3.755757
1.5..... 0.248234 | 3.588615
Feb. 5.5..... 0.351722 3.410685
Jan. 24.0..... 0.403026 3.317197
11.5..... 0.453927 3.220398 211
1815 Dec.. 30.0..... 0.504325 3:120033 1019
17.5. 0.554101 3.015816 9
5.0..... 0.603108 2.907430 | 0.8795
Nov. 22.5..... —0.651175 —0.7663

—2.794512
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Table IT1. L Table II1.
| | = =
G.M.T. x | y z Y 272X >Y 2.7
1887 Sep. 25.5..... — 0.6187421 | ++ 0.4685024 | + 0.9349430 — 128 —90 | +130 | - 128 +53
30.5..... 0.6652102 |  0.3703056 | 0.9342568 132 95 131 194 50
Oct. 55..... 0.7088701 | 0.2705473 | 0.9296264 136 100 132 119 48
105 .... 0.7494988 | 0.1696326 | 0.9210216 141 106 133 114 46
15.5.. ... 0.7869192 | + 0.0679914 |  0.9084740 145 111 135 110 44
20.5. . ... 0.8210074 | — 0.0339390 |  0.8920789 150 117 |- 138 106 49
25.5.. ... 0.8516961 | 0.1357308 | 0.8719887 155 122 142 102 40
30.5..... | 0.8789738| 0.2369816| 0.8484049 160 128 |. 146 100 39
Nov. 4.5..... 0.9028809 | 0.3373266 | 0.8215660 166 134 150 98 38
: 95.. ... 0.9235030 |  0.4364474 | 0.7917362 172 140 156 98 37
145.. ... 0.9409623 |  0.5340769 | 0.7591930 178 146 161 96 36
195..... 0.9554085 | 0.6299996 | 0.7242170 184 153 167 97 36
245 .. ... 0.9670104 | 0.7240500 | ~0.6870830 190 159 172 | 97 36
29.5.. ... 0.9759476 | 0.8161084 | 0.6480539 198 166 | 177 99 37
Dec. 45..... 0.9824041 | 0.9060954 |  0.6073758 206 179 183 1092 38
9.5..... 0.9865629 |  0.9939660 | 0.5652756 214 179 188 105 39
145 .. ... 0.9886023 | 1.0797039 | 0.5219594 9291 186 193 108 40
195 .. ... 0.9886929 | 1.1633159 | 0.4776129 229 193 197 112 49
24.5 ... .. 0.9869958 | 1.2448267 | 0.4324015 237 200 201 118 44
29.5. . ... 0.9836619 | 1.3242751 |  0.3864717 245 207 203 194 46
1888 Jan. 3.5..... 0.9788309 | 1.4017100| 0.3399526. 254 214 205 129 49
85..... | 09726320 1.4771876| 0.2929574 263 999 206 135 59
13.5..... 0.9651834 | 1.5507689| 0.2455847 271 229 208 141 . 54
185 ... .. 0.9565936 | 1.6225179 |  0.1979207 278 237 208 | 148 57
23.5..... 0.9469615 | 1.6925001 284 245 208 154 60
28.5..... 0.9363770 | 1.7607812 : 296 251 206 160 63
Feb. 25..... 0.9249220 | 1.8274264 |+ 0.05388 : 308 256 204 - 167 66
12.5..... | 0.8996919| 1.9560640 | — 0.04247 - 1315 1081 788 710 | 286
92.5..... | 0.8717892| 2.0789032 ‘ 1404 1134 754 748 305
Mar. 3.5..... 0.8416422 |  2.1964005 1495 1183 711 776 . 319
13.5..... 0.8096056 |  2.3089744 1590 1232 666 796 | 332
23.5.. ... 0.7759745 |  2.4170062 1689 1278 | . 619 808 338
Apr. 2.5... .. 0.7409948 |  2.5208413 ‘ 1790 1320 574 810 340
125 ... .. —0.7048727 | —2.6207916 | — 0.61186 : —1897 | —1359 | + 533 + 805 + 341
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Table II1 Table I11
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G.M.T. x y z Zx' ZY' ZZ' ZX li ‘ZY ZZ

1888 Apr. 22.5..... —0.6677816 | —2.7171392 | —0.7042119 § 9686 | — 2008 | — 1392 | + 499 | + 793 | + 337
~ May 25..... 0.6298682 2.8101384 0.7956980 § 2909 9190 1417 471 775 399
12.5..... 0.5912568 2.9000193 0.8863030 -§ 3138 2940 1436 453 757 390
225 ..... 0.5520536 2.9869901 0.9760203 3390 2364 1445' 443 737 310
Jun. 1.5..... 0.5123493 3.0712396 1.0648500 § 3660 2499 1442 444 794 302
115..... 0.4722218 |  3.1529393 | 1.1527968 § 3949 2625 1496 449 713 995"
21.5. .. .. 0.4317385 3.2322451 1.2398694 - 4959 2764 1395 460 708 291
Jul.  1.5..... 0.3909574 3.3092994 1.3260793 4590 2004 1345 473 711 291
11.5. ... 0.3499292 |  3.3842323 | 1.4114397 4941 3045 1973 485 793 994
205, . ... 0.3086977 | 3.4571628 | 1.4959655 5314 3187 1177 195 744 300
31.65..... 0.2673015 3.5282003 1.57967223 5706 3398 1051 499 767 311
Aug. 10.5..... 0.2257742 3.5974453 1.6625764 6116 3464 893 4196 797 323
20.5 ... .. 0.1841454 3.6649903 6549 3594 697 183 898 336
305..... 0.1424411 3.7309209 1.826043 6981 3715 463 460 858 350
Sep. 9.5..... 0.1006845 3.7953162 1.9066398" . 7497 38992 |— 185 489 880 362
19.5... .. — 0.05688958 3.8582495 1.986500 7877 3914 |+ 147 395 901 379
Oct. 95..... + 0.0247075 3.9799973 2.1440783: 35018 16141 3811 14928 3959 1362
29.5..... 0.1082478 4.0966540 38141 16099 7866 1327 3298 1382
Nov. 18.5..... 0.1916294 4.2086449 . 40488 15413 12611 1994 3335 1400
Dec. 85..... 0.2747772 4.3163428 41675 14000 17754 1121 3369 1418
285..... 0.3576326 |  4.4200732 41404 11883 | 22836 1016 3401 1433
1889 Jan. 17.5..... 0.4401504 |  4.5201246 " 39575 9990 97313 909 3430 1448
Feb. 6.5..... 0.5222966 4.6167527 36376 6274 30715 801 3457 1462
265 ..... 0.6040462 4.7101850 32183 3354 32743 . 692 3480 1475
Mar. 18.5..... 0.6853813 4.8006257 27504 — 719 33362 589 3501 1487
Apr. 7.5..... 0.7662896 4.8882585 22801 + 1465 32760 470 3520 1497
27.5..... 0.8467626 |  4.9732497 18430 | © 3131 31238 357 3535 1507
May 175..... 0.9267951 5.0557507 14592 . 4306 99130 943 3548 1514
Jun. 6.5..... 1.0063837 5.1358992 113858 5057 926719 197 3557 1599
26.5..... 1.0855269 | - 5.2138218 8716 5474 94997 + 12 3564 1527
Jul. 16.5. .. .. 1.1642241 5.2896342 6603 5641 91799 | — 104 3568 1531
Aug. 5.5..... 1.2424740/| 5.3634433 4943 5634 19520 222 3568 1534
255 ... .. 1.3202836 |  5.4353472 . 3650 5510 17437 340 3565 1536
Sep. 14.5..... -+ 1.3976490 | — 5.5054368 | — 4.48125 2640 +5309 |+15561 | —459 + 8559 + 1535




44 Nr. 18
Table I1I
G M.T x U z
1889 Oct. 4.5..... +1.4745745 | — 5.5737964 | — 4.6030521
245 ... .. 1.5510628 | 5.6405040 |  4.7234785
Nov. 13.5..... 1.6271173 | - 5.7056321 4.8425755
Dec. B8.5..... 1.7027414 | 5.7692483 |  4.9603835
93.5.. ... 1.7779388 | 5.8314155|  5.0769410

1890 Jan. 12.5..... 1.8527134 | 5.8921927 5.1922846
Feb. 1.5..... 1.9270693 | - 5.9516349 |  5.3064485
Mar. 13.5..... 2.0745422 | 6.0667178 |  5.5313674
Apr. 225 ... .. 2.2203923 | 6.1770407 5.7519412
Jun. 1.5..... 2.3646550 | 6.2829374 |  5.9683910
Jul. 11.5..... 2.5073664 | 6.3847049 |  6.1809182
Aug. 20.5.. ... 2.6485621 | 6.4826092 |  6.3897068
Sep. 29.5..... 2.7882771 | 6.5768895|  6.5949257
Nov. 85..... 2.9265460 | 6.6677617 6.7967302
Dec. 185 ..... 3.0634023 | 6.7554214|  6.9952638

1891 Jan. 27.5..... 3.1988787 | 6.8400467 7.1906592
Mar. 85..... 3.3330068 |  6.9218000 7.3830394
Apr. 17.5..... 3.4658171 | 7.0008302 7.5725191
May 27.5..... 3.5973393 | 7.0772738|  7.7592048
Jul. 6.5..... 3.7276019 | 7.1512566| - 7.9431964
Aug. 15.5.. ... 3.8566324 |, 7.2228949|  8.1245870
Sep. 24.5..... 3.9844575 | 7.2922962 8.3034642
Nov. 35..... 4.1111027 | 7.3595603 |  8.4799102
Dec. 13.5..... 4.2365928 | 7.4247799 |  8.6540022

1892 Jan. 22.5..... 4.3609517 | 7.4880415  8.8258131
Mar. 2.5..... 1.4842023 |  7.5494258 |  8.9954116
Apr. 11.5..... 4.6063670 | 7.6090082 |  9.1628628
May 21.5..... 4.7274673 | 7.6668594 |  9.3282281
Jun. 30.5..... 4.8475239 |  7.7230457 9.4915658
Sep. 18.5..... 5.0845859 |  7.8306692 9.8123768
Dec. 7.5..... 5.3177062 | 7.9323353 | 10.1257059

1893 Feb. 25.5..... 5.5470290 | 8.0284497 | 10.4319248
May 16.5..... 5.7726896 | 8.1193755| 10.7313
Aug. 45..... 4+ 5.9948155 | — 8.2054387 |— 11.02435

Nr. 18 45
- Table II1.
22X 2 X7 2.X > 2.7
— 1889 | +5067 |4-13892 |— 577 |-+ 3550 |4 1535
1307 4801 12416 697 3538 - 1531
864 4530 11116 816 3522 1528
531 4260 9973 936 3503 1523
280 4000 8969 1054 3481° 1515
94 3751 8087 1174 3455 1507
43 3516 7311 1293 3425 1498
848 12365 24091 6120 13416 | 5892
1163 | 10899 20056 7057 13078 5769
1267 9642 16864 7979 | 12685 5622
1250 8567 14315 8881 12233 | 5449
1168 7645 12260 9758 11724 5251
1051 6854 10586 10607 11158 | - 5029
919 6172 9213 11421 10537 4782
784 5582 8075 12198 9863 4511
652 5068 7125 | 12929 9136 4217
528 4620 6326 13611 8360 3899
412 | 4227 5650 14241 7535 3561
305 3880 5074 14812 6669 3202
208 3573 4580 15321 5763 2825
120 3301 4155 15762 4822 2431
4 40 3058 3786 | 16134 3848 2021
31 2841 3465 16434 2847 1601
96 2646 3185 16656 1828 1166
154 2470 2938 16800 |+ 792 725
206 2311 2721 16864 | — 253 |+ 278
© 252 2167 2529 | 16847 1302 |— 173
294 2037 2358 | 16750 2348 626
1328 7670 8824 | 66279 | 13547 4299
1587 6836 7793 | 63881 21655 7839 .
1798 6133 6960 | 60256 | 29347 11233
1971 .| 5535 6282 | - 55495 | 36450 14399
2114 5023 5723 | 49726 | 42811 17272
222234 | 4581 |+ 5261 |--43103 |— 48314 |— 19797




Nr.18 |

46 ¢ Nr. 18 47
Table 111 Table I1I
G.M.T. z y \ z 2 i 2 2z 2X Y 2z
1893 Oct. 23.5 4+ 6.2135272 | —8.2869328 | — 11.3111546 —2334 + 4196 + 4875 — 35791 |— 52865 | —21931
1894 Jan. 11.5.. 6.4289384 8.3641232 11.5920329 2420 3860 4552 27969 56404 23642
Apr. 1.5.. 6.6411566 8.4372505 11.8672272 2495 3564 4281 19822 58905 24916
Jun. 20.5 6.8502837 8.5065332 12.1369577 2560 3301 4052 11516 60371 25749
Sep. 8.5. 7.05664158 8.56721705 12.4014282 2619 3068 3860 |— 3920 60831 26151
Nov. 27.5 7.2596440 8.6343442 12.6608272 2672 2858 3697 1+ 4925 60335 26137
1895 Feb. 15.5 7.46005645 8.6932207 12.9153303 2722 2670 3561 12793 58944 25733
May 6.5 7.6577286 8.7489526 13.1651007 2768 2500 3447 20273 56738 24970
Jul. 25.5 7.8527436 8.8016800 '13.4102905 2811 2343 3353 27989 53797 1 23878
Oct. 13.5 §.0451721 8.8515319 13.6510418 2856 2205 39277 33750 50214 29499
1896 Jan. 1.5 8.2350828 8.8986274 13.8874878 2898 2076 39216 . 39631 46071 90863
Mar. 21.5.. 8.4225409 8.9430765 14.1197531 - 92940 1957 3169 44883 41452 19010
Jun. 9.5.. 8.6076075 8.9849810 14.3479548 - 2982 1847 3135 49487 36437 16969
Aug. 28.5 8.7903405 9.0244355 14.5722030 3025 1747 3114 53429 31100 14775
Nov. 16.5 8.9707947 9.0615277 14.7926013 3067 1652 3103 56709 25512 12456
1897 Feb. 4.5 9.1490214 9.0963394 15.0092475 12449 3259 19414 237989 78938 »40155
Jul. 14.5 9.4989839 9.1594214 15.4316477 12798 5627 12539 250349 |— 31327 | — 920027
Dec. 21.5 9.8405841 9.2142343 15.8400841 ‘13163 5077 12821 . 253209 |+ 16839 |4+ 588
1898 May 30.5. 10.1741377 9.2612642 16.2351681 13532 4598 13959 2462923 64202 21103
Nov. 6.5. 10.4999237 9.3009416 16.6174517 13890 4188 13853 229730 109537 40986
1899 Apr. 15.5 10.8181884 9.3336506 16.9874357 14214 3852 14600 204040 151630 59702
Sep. 22.5.. 11.1291476F 9.3597368 17.3455762 14469 3601 15492 169473 189169 76684
1900 Mar. 1.5.. 11.4329896 9.3795138 17.6922907 14604 3451 16504 1926472 2920675 91287
Aug. 8.5. 11.7298774 9.3932696 18.0279634 14557 3425 17579 75744 244466 | 102772
1901 Jan. 15.5 12.0199513 9.4012721 18.3529499 114264 3541 18623 |+ 18463 258664 | 110302
Jun. 24.5.. 12.3033316 9.4037740 18.6675811 13680 3802 19499 | 43515 261327 | 113000
Dee. 1.5.. 12.5801215 9.4010176 18 972.16‘74  12’804 4183 20049 107461 250696 | 110042
1902 May 10.5 12.8504114 9.3932391 19.2670022 11703 41623 20145 169685 225568 | 100823
Oct. 17.5 13.1142832 | 9.3806717 19.5523645 10496 5040 19741 | 225663 | 185751 85151
1903 Mar. 26.5 13.3718156 9.3635477 19.8285214 9317 5357 18897 270445 132536 63458
Sep. 2.5 13.6230901 9.3420990 20.0957291 8270 5539 17750 299359 |4+ 68955 36928
1904 Feb. 9.5 13.8681954 9.31655561 20.3542333 7405 5564 16459 308921 | — 310 4 7489
Jul. 18.5 14.1072320 9.2871400 20.6042682 6726 5477 15155 297647 69454 |— 22408
Dec. 25.5 4+ 14.3403142 | — 9.2540671 | — 20.8460553 6212 | 5307 |-+ 13922 |—266512 —132487 |— 50170




48 Nr. 18 49
Table 111 Table III.
G.M.T x y z 2V Sz | >X Sy i >z
1905 Jun. 3.5... |+ 14.5675693 | —9.2175349 | —21.0798018 + 5085 |+ 12805 [—218812 |——184249 | — 73499
Nov., 10.5. .. 14.7891352 | 9.1777220| 21.3056995 4839 11817 159481 | 221209 90764
1906 Apr. 19.5... 15.0051558 |  9.1347847 | 21.5239287 4580 10960 94129 | 241817 | 101161
Sep. 26.5... 15.2157760 | 9.0888558 | 21.7346336 4322 10223 |— 28085 | 246363 | 104684
1907 Mar. 5.5... | 15.4211367| 9.0400459  21.9379723 4068 9597 |4+ 34240 | 236499 | 101933
Aug. 125. .. 15.6213704 |  8.9884450 | 22.1340688 3819 9072 89643 | 214664 93881
1908 Jan. 19.5... 15.8165989 | 8.9341258 |  22.3230391 , 3580 8638 136104 | 183561 81635
Jun. 27.5... 16.0069310 | 8.8771466 ) 22.5049878 5257 3345 8293 172591 | 145787 66284
Dec. 4.5... 16.1924619 | 8.8175542| 22.6800098 5346 - 3118 8028 198735 | 103641 48808
1909 May 13.5... 16.3732727 | 8.7553869 | 22.8481917 5463 2898 7841 214614 59062 30042
Oct. 20.5... 16.5494311 | 8.6906764 | 23.0096127 5605 2686 7731 220505 |— 13664 | — 10684
1910 Mar. 29.5. .. 16.7209916 | 8.6234496 |- 23.1643460 5768 2481 7697 216761 {4 31192 [+ 8674
Sep. 5.5... 16.8879956 | 8.5537310 |  23.3124595 5947 2287 7741 203717 74275 | 27491
1911 Feb. 12.5... 17.0504726 | 8.4815432 | 23.4540167 6134 . 2106 7864 181690 | 114382 45246
Jul. 22.5... 17.2084403 8.4069091 28.5890774 1945 8065 151006 | 150234 61383
Dec. 29.5... 17.3619048 | 8.3298528 | 23.7176985 1811 8341 112101 | 180398 75271
1912 Jun. 6.6... 17.5108616 | 8.2504018 | 23.8399349 1718 8681 65657 | 203235 86193
Nov. 13.5. .. 17.6552962 | 8.1685882 | 23.9558403 1679 9060 |+ 12797 | 216932 93345
1913 Apr. 22.5... 17.7951853 ) 8.0844511| 24.0654683 1707 9440 |— 44706 | 219598 95869
Sep. 29.5... 17.9304988 | 7.9980384 | 24.1688734 1807 - 9770 | . 104248 | 209500 92962
1914 Mar. 8.5... 18.0612026 | 7.9094086 | 24.2661116 1974 9989 162279 | 185412 84006
Aug. 15.5... 18.1872619 | 7.8186324 | 24.3572425 2183 10045 214408 | 147067 68784
1915 Jan. 22.5... 16.3086460 | 7.7257923 | 24.4423275 2402 9913 255780 95617 | 47671
Jul.  1.5... 18.4253327 | 7.6309828 | 24.5214318 2592 9604 281739 |-} 33930 | + 21784
, Dec. 8.5... 18.5373134 | 7.5343063 | 24.5946218 2724 9161 288724 |— 33465 |-—— 7021
1916 May 16.5. .. 18.6445962 | 7.4358699 | 24.6619643 2788 8646 275106 | 100864 36334
Oct. 23.5... 18.7472078 | 7.3357789| 24.7235234 2781 8101 241671 | 162280 63569
1917 Apr. 1.5... 18.8451924 | 7.2341318| 24.7793585 2720 7585 | 191568 | 212473 86392
Sep. 8.5... 18.9386092 | 7.1310145 24.8295220 2616 7111 129653 | 247768 | 103118
1918 Feb. 15.5... 19.0275270 |  7.0264972 | 24.8740576 2487 6703 |— 61543 | 266462 | 112867
Jul. 25.5... 19.1120194 |  6.9206325 | 24.9129993 2342 6360 |+ 7332 | 268723 | 115586
1919 Jan. 1.5... 19.1921587 | 6.8134556 | 24.9463720 2189 6079 72429 | 256135 | 111836
Jun. 10.5. .. 19.2680123 | 6.7049861 | 24.9741914 2032 5860 130395 | 231132 | 102584
Nov. 17.5... | +19.3396384 | — 6.5952303 | — 24.9964655 + 1874 |+ 5697 |+179085 |—196457 |— 88949

D, Kgl. Danske Vidensk, Selskah, Mat.-fys, Medd. XXIV,18.
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Nr. 18

50
Table 111
i
G. M. T. x y z
1920 Apr. 25.56... [+ 19.4070847 | — 6.4841837 | —25.01319565 f |
Oct. 2.5... 19.4703866 6.3718344 25.0243770 §
1921 Mar. 11.5... 19.5295671 6.2681647 25.0300013.-
Aug. 18.5... 19.5846365 6.1431538 25.0300559
1922 Jan. 25.5... 19.6355932 6.0267796 25.0245255
Jul. 4.5... 19.6824235 5.9090195 25.0133925
" Dec. 11.5... 19.7251019 5.7898527 24.9966378 -
1923 May 20.5... 19.7635924 5.6692609 24.9742411
“QOct. 27.5... 19.7978472 5.5472296 24.9461813
1924 Apr. 4.5... 19.8278089 5.4237499 24.9124376-
Sep. 11.5... 19.8534098 5.2988201 24.872989%
1925 Feb. 19.0... 19.8745741 5.1724471 24.8278192,
Jul. 29.0... 19.8912186 5.0446490 24.7769093}
1926 Jan. 5.0... 19.9032561 4.9154562 | 24.72024
Jun. 14.0... 19.9105979 4.7849130 24.6578217
Nov. 21.0... 19.9131590 4.6530782 _24.5896287‘;
1927 Apr. 30.0... 19.9108620 4.5200235 24.5156657}
Oct. 7.0... 19.9036422 4.3858319 24.4359331
1928 Mar. 15.0... 19.8914512 4.2505928
Aug. 22.0... 19.8742585 4,1143967
1929 Jan. 29.0... 19.8520508 3.9773291
Jul. 8.0... 19.8248300 3.8394656
Dec. 15.0... 19.7926073 3.7008677
1930 May 24.0... 19.7553985 3.56615810
Oct. 31.0... 19.7132179 3.4216350
1931 Apr. 9.0... 19.6660739 3.2810447
Sep. 16.0... 19.6139651 3.1398130
1932 Feb. 23.0... 19.5568776 2.9979333
Aug. 1.0... 19.4947848 2.8553924
1933 Jan. 8.0... 19.4276452 2.7121731
Jun. 17.0... 19.3554030 2.5682561
Nov. 24.0... 19.2779883 2.4236219 ,
1934 May 3.0... - 19.1953170 2.2782524 22.53406
Oct. 10.0... | -+19.1072908 | —2.1321323 | —22.35775

51
Table 111

Y 2% X Y >z

+1715 | 45587 |+217350 |—154779 | — 72059

1555 5528 244773 | 108490 | 52905

1396 5517 | 261387 59623 | 32384
1234 5657 | 267473 |- 9878 |— 119294

1072 5649 [ 263398 |+ 39296 | 1 9946

3393 908 5795 249543 86610 | 30560
5615 745 5999 226273 | 130821 50079
5846 586 6266 193962 | 170638 | 67939
6078 439 . 6598 153080 | 204627 | 83512
§299 314 6993 104320 | 231172 | 96088
6493 994 7443 |+ 48785 | 248478 | 104879
6642 186 7928 |- 11814 | 254667 | 109011
6726 215 8414 74953 | 247962 | 107688
6732 321 8854 137185 | 227065 | 100255
6658 499 9194 194196 | 191556 | 86429
6516 797 9387 241131 | 142371 66495
6333 970 9413 273231 82147 | 41461
1189 9281 286692 |4+ 15214 | + 13098

1352 9029 279554 |— 52810 |— 169235

1444 8709 252247 | 115886 | 48937

1464 8370 207616 | 168573 | 67603

1422 8053 150368 | 206933 | 85430

1331 7781 86101 | 228984 | 9a427

1206 7570 | — 20338 | 234679 | 100443

1057 . 7424 |4 42222 | 225477 | 97989

895 7344 98088 | 203766 | 90002

726 7328 144999 | 172301 77610

554 7873 181743 | 133788 | 61945

382 7474 207878 90653 | 44034

213 7630 223447 — 44954 | 24766,

+ 58 7836 228748 |+ 1605 | — 4876

|- 117 8098 224173 47593 | 4+ 15011

277 8411 | 210111 91749 | 34345

— 435 | + 8780 |+186926 |+ 132866 | - 52599

4%




52

53
Table 111 Table IIL
|
G.M.T x y 2 ( N4 2x | 2y 2z
1935 Mar. 19.0... | + 19.0137975 | — 1.9852502 — 590 | 9211 [+154983 |4 169693 | - 69225
Aug. 26.0...| 18.9147111| 1.8376004 739 | 9710 114724 | 200829 | 83612
1936 Feb, 2.0... 18.8098916 |  1.6891840 874 10286 66802 | 224698 | 95069
Jul. 11.0... 18.6991856 | 1.5400108 | 21.5847489 979 10942 |4+ 12262 | 239524 | 102808
Dec. 18.0... | 18.5824269 ! 1.3901015| 21.3740180 1032 11675 [~ 47252 | 243434 | 105982
1937 May 27.0. .. 18.4594375 |  1.2394890 | 21.1560679 998 12463 109294 | 234645 | 103769
Nov. 3.0...| 18.3300300| 1.0882214| 20.9307819 841 13257 170499 | 211795 | 95498
1938 Apr. 12.0... 18.1940098 |  0.9363623 532 13981 226600 | 174373 | 80848
Sep. 19.0. .. 18.0511798 |  0.7839924 — 69 14536 272746 | 123201 | 60054
1939 Feb. 26.0... | 17.9013431| 0.6312083 + 513 14834 304111 |-+ 60785 | 34068
Aug. 5.0... 17.7443085 | 0.4781212 1143 14826 316753 |— 8627 [+ 4618
1940 Jan. 12.0... 17.5798924 |  0.3248518 1737 14524 308517 79442 | — 95950
Jun. 20.0... 17.4079204 |  0.1715262 2997 13994 5979645 | 145549 | 55010
Nov. 27.0. .. 17.2282259 | —0.0182704 2576 13327 232843 | 201363 | 80098
1941 May 6.0... | 17.0406468 |+ 0.1347956 2778 12608 172766 | 242758 | 99328
Oct. 13.0...1 16.8450183| 0.2875604 2846 11904 105051 | 267584 { 111646
1942 Mar. 22.0... 16.6411672 |  0.4399227 2803 11258 |~ 35306 | 275669 | 116838
Aug. 29.0... 16.4289041 |  0.5917917 2671 10693 |4 31666 | 268397 | 115379
1943 Feb. 5.0... 16.2080169.| 0.7430840 2465 10219 92272 | 248106 | 108190
Jul. 15.0... 15.9782647 |  0.8937205 | 17.272747 2196 9834 144160 | 217533 | 96379
Dec. 22.0. .. 15.7393733 | 1.0436228 | 16.928767 1871 9550 186040 | 179358 | 81074
1944 May 30.0... 15.4910308 |  1.1927088 1488 9357 217395 | 136013 | 63991
Nov. 6.0... 15.2328837 |  1.3408887 9583, 1065 9255 238202 89541 | 43917
1945 Apr. 15.0... | 14.9645328) 1.4880609  15.833599. + 516 9253 | 248680 — 41648 | 23683
Sep. 22.0... 14.6855288 |  1.6341076| 15.446106 — 97 9361 240160 |+ 6234 |— 3216
1946 Mar. 1.0... 14.3953671 | 1.7788911| 15.046623 821 9593 239954 52834 | 416939
Aug. 8.0... 14.0934819 |  1.9222477 |  14.634624 1685 9976 221354 96931 | 36248
Oct. 27.0... 13.9379475 | 1.9933316 : 545 2559 52154 29412 | 11354
1947 Jan. 15.0... 13.7792382 |  2.0639833 681 2637 48410 | 34312 | 13539
Apr. 5.0... 13.6172623 |  2.1341724 831 2731 44118 38887 | 15599
Jun. 24.0... 13.4519226 |  2.2038657 996 2842 39294 43089 | 17512
Sep. 12.0... 13.2831160 | 2.2730272 1178 2974 33958 46864 | 19254
Dec. 1.0... 13.1107328 |  2.3416170 1378 3130 28135 50156 | 20801
1948 Feb. 19.0... | 4 12.9346567 | + 2.4095914 —1600 | 3314 |+ 21860 |+ 52907 |+ 22127




54 _ Nr. 18§ Nr. 18 55
Table III Table III
G. M. T. © y ‘ .} Sx Sy | Sz S>'x Sy Sz
1948 May 9.0... |+ 12.7547637 | 4 2.4769025 | — 12.8490077F — 4442 | — 1843 | +3532 |-+ 15178 |- 55056 |- 23205
© Jul. 28.0... 12.5709220 2.5434975 12.6088140 - 4651 2110 | 3788 8132 56541 24007
Oct. 16.0... 12.3829908 2.6093187 12.3644876 4873 2401 | 4090 |4+ 802 57301 24506
1949 Jan. 4.0... 12.1908203 2.6743019 12.1159038 5109 2717 4447 |— 6736 57278 24674
Mar. 25.0... 11.9942502 2.7383767 11.8629303 5358 3056 4865 14384 56420 24486
Jun. 13.0... 11.7931089 2.80146563 11.6054261 5620 3415 5357 22031 54685 23922
Sep. 1.0... 11.5872129 2.8634817 11.3432409 5894 3788 5932 29551 52044 22967
Nov. 20.0... 11.3763648 2.9243308 11.0762141 6177 4166 6599 | 36802 48483 21612
1950 Feb. 8.0... 11.1603526 2.9839073 10.8041733 6467 4534 7368 | 43636 44013 | 19855
Apr. 29.0... | 10.9389478 3.0420941 10.5269335 6763 | 4875 8242 49895 38664 17709
Jul. 18.0... 10.7119032 3.0987613 | 10.2442954 7063 5165 9222 55420 32499 15195
Oct. 6.0... 10.4789514 3.1537643 9.9560435 7364 5377 10298 60061 25605 12346
Dec. 25.0... 10.2398014 3.2069414 9.6619445 7669 5480 11452 63678 18100 9211
1951 Mar. 15.0. .. 9.9941357 3.2581118 9.3617447 7978 5448 12653 66156 10127 5847
Jun. 3.0... 9.7416068 3.3070724 9.055167_4‘ 5261 13859 67404 |+ 1852 |-+ 2325
Aug. . 22.0... 9.4818320 3.3535941 8.7419096 4911 15021 67365 | — 6541. |— 1280
Nov. 10.0... 9.2143885 3.3974172 _8.4216386 : 4402 16091 66024 14862 4886
1952 Jan. 29.0... 8.9388062 | 3.4382461 8.0939874 3758 17022 63405 22917 8408
Apr. 18.0... 8.6545596 3.4757413 3015 17782 59571 30522 11766
Jul.  7.0... 8.3610573 3.5095110 2216 18358 54622 | 37508 14886
Sep. 25.0. .. 8.0576295 3.6390987 1405 18750 48689 43731 17702
Nov. 4.0... 7.9019588 3.56521603 252 4720 113561 11629 4745
Dec. 14.0... 7.7435115 3.5639681 156 4744 10482 12268 5040
1953 Jan. 23.0... 7.5821740 3.5744388 — 64 4758 9574 12846 5310
Mar. 4.0... 7.4178236 3.5834822 + 24 4765 8629 13362 5555
Apr. 13.0...71  7.2503280 3.56909976 107 4765 7655 13814 5773
May 23.0... 7.0795439 3.5968757 183 4760 . 6657 14202 5964
Jul.  2.0... 6.9053157 3.6009945 254 47561 5640 14524 6127
Aug. 11.0... 6.7274741 3.6032188 319 4737 4610 14781 6262
Sep. 20.0... 6.5458340 3.6033978 377 4721 3672 14973 6370
Oct. 30.0... 6.3601926 3.6013627 429 4704 2532 15102 6451
Dec. 9.0... 6.1703270 3.5969237 474 4685 1494 15168 6505
1954 Jan. 18.0... 5.9759911 3.5898662 < ‘ 512 4665 | — 464 15173 6532
Feb. 27.0... | +5.7769121 | 4+ 3.5799462 | — 4.51051 4 546 | +4647 |4 556 {—15119 {— 6534
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Table IIT L . Table IIL
G.M.T. x y z A >x > >z
1954 Apr. 8.0..... + 5.5727866 | + 3.5668850 | — 4.2909908 +4628 | +1561 | —15007 | — 6510
May 18.0..... 5.3632747 |  3.5503617 | 4.0673285 4610 2547 14841 6463
C Jun. 27.0..... 5.1479948 |  3.5300050 | 3.8392967. 4594 3511 14622 6392
Aug. 6.0..... 4.9265152 | 3.5053811 | . 3.6066458 4578 | 4449 14353 6300
26.0..... 4.8132996 | 3.4913128 | 3.4885033 1142 1226 | 3548 1561
Sep. 15.0..... 4.6983446 |  3.4759794 |  3.3691008 1141 1340 3509 1546
Oct. 5.0..... 4.5815777 | 3.4593017 | 3.2483995 1139 1450 3464 1530
25.0..... 4.4629207 | 3.4411934 | 3.1263588. 1137 1560 3418 1513
Nov. 14.0..... 4.3422897 | 3.4215592 | 3.0029357. 1135 1667 3370 1495
Dec. 4.0..... 4.2195942 |  3.4002945 | 2.8780854: 1133 1772 3318 1475
24.0. . ... 4.0947363 |  3.3772834| 2.7517606: 1131 1874 8264 1454
1955 Jan. 13.0..... 3.9676101 |  3.3523974 | 2.6239119 1129 1975 3207 1432
© TFeb. 2.0..... 3.8381003 | 3.3254936 | 2.4944873 1126 2073 3148 1409
22.0..... 3.7060818 | 3.2964118 | 2.3634327 1124 2169 3087 1386
Mar., 14.0..... 3.5714177 |  3.2649727 | 2.2306914: 1121 2262 3024 1361
Apr. 3.0..... 3.4339584 |  3.2309738 |  2.0962049" 1117 2354 2959 1335
23.0..... 3.2035396 | 3.1941858 | 1.9599124 - 1113 2442 2892 1308
May 13.0..... 3.1499807 | 3.1543475| 1.8217520. 2022 139 1108 2529 2823 1281
23.0..... 3.0769597 | 3.1331926 | 1.7519518 515 35 276 643 697 317
Jun. 2.0..... 3.0030819 |  3.1111595| 1.6816611; 525 34 275 653 - 688 313
12.0..... 2.9283121  3.0882036 536 34 274 663 679 . 310
22.0.. ... 2.8526225 |  3.0642770 547 | . 34 274 674 670 306
Jul.  2.0..... 2.7759819 | 3.0393278 558 34 273 684 661 302
12.0..... 12.6983570 |  3.0132999 570 34 271 693 651 298
22.0..... 2.6197127 | 2.9861327 583 34 270 703 | - 642 294
Aug. 1.0..... 2.5400122 |  2.9577604 596 33 269 712 632 291
11.0..... 2.4592161 | 2.9281115 609 34 267 722 623. 287
21.0..... 2.3772833 | 2.8971078 623 34 265 731 613 283
31.0..... 2.2941698 | = 2.8646643 644 25 266 790 622 296
Sep. 10.0..... 2.2098295 | 2.8306876 659 25 264 805 590 283
20.0..... 2.1242134 |  2.7950754 675 24 262 810 558 268
30.0..... 2.0872698 | 2.7577150 692 23 260 807 527 254
Oct. 10.0..... 1.9489440 |  2.7184822 ; 711 22 257 797 502 241
20.0..... + 1.8591782 | + 2.6772394 | — 0.64251 —1730 + 22 +254 | + 781 |— 482 | — 231
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Table III

G. M. T. T U
1955 Oct. 30.0..... +1.7679119 | + 2.6338342 | — 0.5642628
Nov. 9.0..... 1.6750812 | 2.5880967 | 0.4855142
19.0... .. 1.5806196 | 2.5398373| 0.4062937 .
29.0..... 1.4844579 | 2.4888439| 0.3266373
Dec. 9.0..... 1.3865249 | 2.4348781| 0.2465923
19.0..... 1.2867481 | 2.3776713| 0.1662210
29.0..... 1.1850553 | © 2.3169202 | 0.0856040
1956 Jan. 8.0..... 1.0813762 | 2.2522810 | 0.0048462
18.0..... 0.9756460 2.1833633 | 0.0759175
28.0..... 0.8678090 | ~ 2.1097230 | 0.1565131
Feb. 7.0..... 0.7578261 | 2.0308546 | 0.2367157
17.0 ... 0.6456832 | 1.9461828 | 0.3162357
27.0 . .... 0.5314055 | 1.8550549 | 0.3946976
Mar. 8.0..... 0.4150768 | 1.7567354| 0.4716214 °
18.0..... 0.2968668 | 1.6504042 |  0.5463803"
98.0..... 0.1770699 | 1.5351657| 0.6181733
Apr. 7.0..... +0.0561565 |  1.4100743 | 0.6859765"
17.0. ... —0.0651602 | 1.2741903 0.7484998"
27.0..... 0.1858488 | 1.1266767 | 0.8041542 "
May 7.0..... 0.3044812 | 0.9669662
17.0.. ... 0.4191940 | 0.7949803
27.0.. ... 0.5277268 |  0.6113952
Jun. 6.0..... 0.6276002 |  0.4178552
16.0..... 0.7164452 | 0.2170093
26.0..... 0.7924125 | 0.0122626
~Jul. 8.0..... —0.8544995 | 4+ 0.1927283 | — 0.846012
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Table II1.

DY >z >'X DY >z
+ 22 + 252 + 762 — 471 ~— 294
292 248 749 467 1290
22 245 724 471 219
23 240 711 481 222
24 233 704 498 228
26 . 997 705 517 236
29 291 714 539 245
32 213 734 559 254
34 202 763 577 263
37 191 798 589 270
41 179 844 593 274
47 166 893 588 274
54 150 944 572 270
69 131 994 544 261
90 112 1039 507 247
116 92 1076 460 229
145 71 1108 407 207
177 49 1117 349 183
214 27 1118 290 157
253 + 6 1106 234 132
295 — 14 1082 182 108
340 32 1047 139 87
385 45 1005 105 72
429 54 958 82 58
469 56 909 72 51
+504 | — 52 -+ 862 — 72 — 50
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Table IV.
|
0" G.M.T. a3950.0 1950.0 ] r l A
(U.T)

1955 Aug. 1..... 4"10™17° |— 12°36/5 4.094 | 4.263
3..... 11 43 12 39.1 | 4.075 | 4.220
5..... 13 8 12 42.0 | 4.056 | 4.177
7..... 14 30 12 45.3 | 4.038 | 4.135
9..... 15 51 12 49.0 | 4.019 | 4.092
11..... 17 .10 12 53.0 | 4.000 | 4.049
18..... 18 28 12 57.4 | 3.981
15..... 19 43 13 2.1 3.962
17..... 20 56 13 7.3 | 3.944
19..... 22 6 13 12.8 | 3.925
21..... 23 14 13 18.6 | 3.906
93 . ... 24 20 13 24.9 | 3.887
25. . ... 25 23 13 31.5 | 3.868
27..... 26 24 13 38.4 | 3.849
29..... 27 22 13 45.7 | 3.830
31..... 28 16 13 53.3 | 3.811

Sep. 2..... 29 8 14 1.3 | 3.792
4..... 29 56 14 9.6 | 3.773
6..... 30 41 14 18.2 | 3.753
8..... 31 23 14 27.0 | 38.734
10..... 32 1 14 36.2 | 3.715
12..... 32 36 14 457 | 3.696
14..... 33 6 14 55.5 | 3.676
16..... 33 33 15 5.5 | 3.657
18..... 33 55 15 15.8 | 3.637
20.. ... 34 13 15 26.3 | 3.618
22..... 34 26 15 36.9 | 3.598
2% ... .. 34 35 15 47.8 | 38.579
26..... 34 40 15 58.8 | 3.559
28. .. .. 34 39 16 10.1 3.540
30..... 34 33 16 21.4 | 3.520
Oct. 2..... 34 22 16 33.0 | 3.500
4..... 34 6 16 44.2 | 3.481
6..... 433 44 |— 16 55.7 | 3.461
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Table IV
a1950.0 S1950.0 r 4
4"33™17° | —17° 72 3.4492 2.823
32 44 17 186 3.422 2.785
32 5 17 29.8 3.402 2.748
31 20 17 40.9 3.382 | 2.711
30 30 17 51.9 3.362 2.676
29 33 18 2.6 3.342 2.641
28 30 18 13.0 3.322 2.606
27 20 18 23.0 3.302 2.572
26 5 18 32.7 3,282 2.539
24 43 18 41.9 3.262 2.506
23 15 18 50.5 3.242 2.475
21 41 18 58.6 3.222 2.444
..... 20 0 19 6.0 3.202 2.414
..... 18 14 19 12.7 3.182 2.385
..... 16 22 19 18.5 3.161 2.357
..... 14 24 19 23.5 3.141 2.330
..... 12 20 19 27.6 3.121 2.304
..... 10 11 | 19 30.7 3.101 2.279
..... 7 57 19 32.7 3.080 2.955
..... 5 39 19 33.5 3.060 2.232
..... 316 19 33.2 3.039 2.210
..... 4 0 49 19 31.6 3.019 2.189
..... 3 58 18 19 28.7 2.998 2.169
..... 55 44 19 24.4 2.978 2.150
..... 53 8 19 18.7 2.957 2.132
..... 50 29 19 11.5 2.937 2.115
..... 47 49 19 2.9 2.916 2.099
..... 45 7 18 52.7 2.895 2.084
..... 42 25 18 41.0 2.875 2.070
..... 39 43 18 27.8 2.854 2.058
..... 37 2 18 13.0 2.834 | 2.046
..... 34 22 17 56.6 2.813 2.035
..... 31 43 17 38.7 2.792 2.025
..... 329 7 | —17 19.2 2.771 2.017
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Table IV Table IV
0" G.M.T. @1950.0 81950.0 r ‘ A 1 0" G.M.T. @1950.0 "~ 19500 r 4
. T) , | (U.T)
1955 Dec. 15. .. .. 3h96™33° | — 16°5873 | 2.751 | 2.009 - 1956 Feb. 21..... 3" 0™33° |+ 4°21/6 | 2.033 | 2.086
17..... 94 3 16 35.8 | 2.730 | 2002 23.. ... 1 48 5 6.9 | 2.012 | 2.091
19... .. 21 36 i611.9 | 2.709 | 1.99%6 25. ... 3 9 5524 | 1.991 | 2.095
21..... : 19 14 15 46.6 | 2.688 | 1.991 27..... 4 37 6 38.1 1.970 2.099
23 ... .. 16 56 15 19.9 | 2.667 | 1.987 20..... 6 11 7239 | 1.949 | 2.104
25 .. ... 14 44 14 51.8 2.646 1.984 - Mar. 2..... 7 51 8 9.8 1.928 2.108
97 .. ... 12 37 14 22.4 | 2.625 | 1.982 4. 9 38 855.8 | 1.907 | 2.112
29.. ... 10 36 13 51.9 2.604 1.980 6..... 11 30 9 41.9 1.886 2.115
. 31..... 8 41 13 20.2 2.583 1.979 8..... 13 29 10 28.2 1.866 2.118
1956 Jan. 2..... 6 53 12 47.4 2.562 1.979 10..... 15 34 11 14.6 1.845 2.121
4..... 5 11 12 13.6 | 2.541 1.979 12..... 17 44 12 1.1} 1.825 | 2.123
6..... 3 36 11 38.7 | 2.519 1.980 14..... 20 1 12 47.8 1.804 2.125
8. . 9 8 11 3.0 2.498 1.981 16..... 22 24 13 34.5 1.784 2.127
10..... 3 0 47 10 26.4 2.477 1.983 18 24 53 14 21.4 1.764 2.128 .
12..... 2 59 33 949.0 | 2.456 | 1.986 20.. ... 27 29 15 84 | 1.744 | 2129
14.. ... 58 927 9 10.8 2.435 1.989 22..... 30 10 15 55.4 1.724 2.130
16.. ... 57 28 8 31.9 2414 1.993 24..... 32 58 16 42.6 1.704 2.130
18..... 56 37 7 59.4 2.303 1.996 26..... 35 52 17 29.8 1.684 2.129
20..... 55 53 712.3 | 2.371 2.001 28... .. 38 53 18 17.2 1.664 2.129
29, .. .. 55 16 6 31.6 | 2.350 | 2.005 30..... 42 0 | 19 47 | 1.645 | 2.128
924 ... 54 48 5 50.4 9.399 92.010 Apr. 1..... 45 13 19 52.3 | 1.626 | 2.126
26..... 54 26 5 8.8 2.308 2.015- 3..... 48 34 20 40.0 1.607 2.124
28.. ... 54 12 4 26.7 2.287 2.020 5..... 52 1 21 27.8 1.588 | 2.122
30..... 54 5 3 44.2 92,965 2.027 VAR . 55 36 22 15.6 1.569 2.120
Feb., 1..... 54 6 3 1.3 | 2.244 | 2.033 9..0ns 359 18 23 3.5 | 1551 | 2116
: 3..... 54 13 218.2 | 2.223 | 2.039 ... 4 3 7 23 51.4 | 1.533 | 2.113
5..... 54 28 1347 | 2.202 | 2.045 13..... 7 4 | 24394 | 1.515 | 2.109
Tovnnn 54 50 050.9 | 2.180 | 2.049 15.. ... 11 8 25 27.3 | 1.497 2.105
9. . ... 5519 |— 0 6.9 2.159 2.055 17..... 15 21 26 15.3 1.479 2.100
11..... 55 54 |- 0387.3 | 2.138 | 2.060° 19..... 19 42 27 3.3 | 1.462 | 2.095
13..... 56 37 1 21.8 2.117 2.085" 21..... 24 12 27 51.2 1.445 2.090
15.. ... 57 26 9 6.5 2.096 2.070 23..... 28 51 28 39.0 1.429 2.084
17..... 58 29 2 51.3 2.075 9.076 25.. ... 33 39 29 26.8 1.412 2.078
19..... 25924 |+ 3363 | 2054 | 2081 27..... 438 37 | +30144 | 1.397 | 2.071
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Table IV “Table V.
Precession from 1950.0 Correction for T
o G(l\gTT) 1950.0 91950.0 ‘ 0" G(l\g;{‘) to 1955.0 — 1956.0 1 day later
1956 Apr. 29.. ... 4h43™a4% | o+ 31° 179 1.381 \ 2.064 - 1955 Aug. 1...... +14% | 4077 —19° — 47
May 1.....| 49 2 3149.1 | 1.366 | 2.057 ... 14.0 0.72 921 4.9
3.... 4 54 31 32 36.0 1.351 \ 2.050 27 . ... .. 13.9 0.68 23 5.9
5.... 5 0 11 33 22.6 | 1.337 2.042 31...... 13.9 0.65 25 5.5
7.... 6 3 34 8.8 | 1.324 | 2.034 Sep. 10...... 13.8 0.63 28 5.8
9.... 12 7 34 54.5 1.310 2.025 20...... 13.6 0.61 30 6.0
11.... 18 23 35 39.6 1.298 2.017 30...... 13.5 0.61 39 6.3
13.... 24 53 36 24.1 1.285 | 2.008 Oct. 10...... 13.4 0.62 35 6.4
15.. .. 31 36 37 7.9 1.274 1.999 290 ... ... 13.3 0.65 37 6.7
17.... 38 33 37 50.8 1.963 1.989 30...... 13.3 0.69 39 8.8
19.... 45 45 38 32.8 1.252 1.980 Nov. 9...... 18.3 0.76 39 6.9
21.... 553 11 39 13.7 1.242 1.970 19. .. .. 13.3 0.83 - ‘38 7.0
23 ..., 6 0 53 39 53.3 1.233 1.961 20, ... .. 13.4 0.91 36 7:9
25.... 8 51 40 31.6 1.225 1.951 Dee. 9...... 13.6 0.99 33 7.5
27 ... 17 5 41 8.4 | 1.217 | 1.941 19...... 13.9 1.06 29 8.0
29. ... 25 35 41 43.5 1.210 1.932 09 . 14.9 1.13 — 8.8
31.... 34 22 42 16.7 | 1.203 | 1.922 956 Jan. 8...... 17.3 1.40 920 9.7
Jun. 2..... 43 26 42 47.9 1.197 1.912 18. ... .. 17.7 1.44 v 16 10.8
4..... 6 52 46 43 16.8 1.192 1.903 28 . ... 18.0 145 || 14 11.8
6..... 7 2 22 48 43.3 1.188 | 1.893 Feb. 7.. .. .. 18.4 1.45 19 13.1
8. ..., 12 15 44 71 1.185 | 1.884 T 18.7 1.43 11 14.1
10..... 22 23 44 28.1 1.182 1.875 97 19.1 139 19 15.4
12..... 32 46 | 44 46.0 1.180 | 1.866 Mar. 8...... 195 1.33 13 16.5
4. 43 23 | 45 0.7 | 1.179 \ 1.858 s 200 | 196 16 17.9
16..... 754 12 | +4511.9 | 1.178 | 1.850 28. .. ... 20.6 1.16 20 19.1
Apr. 7...... 21.2 1.04 26 20.4
17...... 22.0 0.88 34 21.6
27 . ... 22.8 0.70 45 22.8
May 7...... 23.7 0.47 61 23.7
17...... 24.6 | +0.19 82 23.9
27 . ... .. 25.4 | —0.15 110 23.0
Jun. 6...... 25.8 0.54 144 20.7
16...... +255 | —0.96 | —178 —16.3

D.Kgl.Danske Vidensk. Selskab, Mat.-fys. Medd. XXIV,18. 5
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Table VL DET KGL. DANSKE VIDENSKABERNES SELSKAB
{ MATEMATISK-FYSISKE MEDDELELSER, sivp XXIV, nr. 19

Distances between
the major planets and | Jupiter | Saturn
Comet Olbers

\

i o
E: 8

Uranus | Neplun |- Pluto

1815 Aug. 14.5... | 4.3 | 9.7  17.3 | 28.7 | 45.6 '

1818 Jan. 30.5... | 5.2 | 87 | 12.6 | 22.7 | 42.1 ATOMIC INTERACTION IN
1820 Jul. 18.5... | 11.8 | 14.7 | 11.6 | 20.6 | 40.3

1825 Jun. 22.5... | 25.4 | 26.8 | 11.8 | 18.9 | 39.0 PENETRATION PHENOMENA
1830 May 27.5... | 22.1 | 33.6 | 14.2 | 18.6 | 39.4 o

1835 May 1.5... | 32.0 | 33.4 | 18.2 | 18.9 | 40.5 BY '
1840 Apr. 45... | 32.2 | 28.8 | 23.1 | 19.7 | 41.9 |

1845 Mar. 9.5... | 31.0 | 25.8 | 28.1 | 20.8 | 43.4

1850 Feb. 11.5... | 37.6 | 29.6 | 32.9 | 22.3 | 44.7 AAGE BOHR

1855 Jan. 16.5... | 29.7 | 36.7 | 36.9 | 24.0 | 45.7

1859 Dec. 21.5... | 35.8 | 39.9 | 39.7 | 25.5 | 46.3

1864 Nov. 24.5... | 30.5 | 86.3 | 41.2 | 26.7 | 46.6

1869 Oct. 29.5... | 27.0 | 28.0 | 40.8 | 27.5 | 46.3

1874 Oct. 3.5...| 27.6 | 18.9 | 38.5 | 27.6 | 45.5

1879 Sep. 7.5... | 152 | 13.7 | 33.9 | 26.9 | 444

1884 Aug. 11.5. 13.4 | 11.5 | 26.5 | 25.7 | 43.6

1888 Jan. 3.5. 4.0 | 97 | 17.1 | 313 | 49.9

1888 Jul. 11.5.. 2.2 | 12.0 | 17.3 | 33.2 | 51.7

1889 Jan. 17.5. 1.5 | 13.6 | 17.8 | 34.4 | 527

1889 Jul. 16.5.. 2.2 | 14.8 | 18.3 | 35.3 | 53.4

1890 Jan. 12.5. 3.6 | 15.8 | 18.8 | 36.1 | 54.0

1894 Jun. 20.5. 20.0 | 19.6 | 21.6 | 41.9 | 57.5

1899 Apr. 15.5... | 22.9 | 18.4 | 22.1 | 47.1 | 60.4

1904 Jul. 18.5... | 25.4 | 19.3 | 211 | 51.7 | 62.9

1909 Oct. 20.5... | 33.2 | 27.8 | 20.0 | 55.2 | 64.7

1914 Aug. 155... | 27.5 | 36.5 | 19.8 | 57.3 | 65.9

1919 Nov. 17.5... | 36.5 | 39.9 | 21.1 | 58.6 | 66.4

1925 Feb. 19.0... | 29.9 | 35.7 | 23.6 | 58.6 | 66.0

1930 May 24.0... | 33.4 | 27.7 | 26.4 | 57.5 | 64.8

1935 Aug. 26.0... | 20.9 | 22.6 | 28.8 | 55.2 | 62.5

1940 Nov. 27.0... | 24.7 | 24.4 | 29.9 | 51.7 58.9

1946 Mar. 1.0... | 24.5 | 26.3 | 29.0 | 47.0 | 53.8 ROBENHAVN

1951 Jun. 3.0... | 10.7 | 21.7 | 25.0 | 40.9 | 46.2 [ KOMMISSION HOS EJNAR MUNKSGAARD
1956 Jun. 16.0... | 4.6 | 10.1 | 17.7 | 30.0 | 33.8 1948




