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Astronomy. — Provisional results from calculations about the terms
in the longitude of the moon with a period of nearly an
anomalistic month, according to the meridian observations made
at Greenwich”. By J. E. b Vos van Steenwuk. (Communi-
cated by Dr. E. F. vaN pr SANDE BAKHUYZEN).

(Communicated in the meeting of March 30, 1912).

In 1903 Prof. E. F. vaN bt SaNDE BAkHUYZEN had come to the
conclusion that theory and observation did not perfectly agree about
the so called Jovian evection in the longitude of the moon; nor had
he been able to find in the observed places indications of another
inequality of the same kind caused by Venus and the Earth ).

) Proc. Acad. Amsterdam 6, 1903 pp. 370 et seq. and 412 et seq.
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The agreement as regards the Jovian evection was improved by
the introduction of a corrected value found by Hinwn for the perturb-
ations dependent on the ellipticity of the earth, and afterwards new
theoretical calculations of the amplitude by Newcoms, Hiri; and Browx
yielded a value agreeing very satisfactorily with the results of the
observations'), but in the phase and hence in the length of the
period a deviation seemed to remain.

Recently Prof. Vi~ pE Sanxpe Bakruvzen proposed that 1 should
undertake a new investigation into this question founded on a longer
series of Greenwich-observations than those used by him, and I
gladly assented.

Since BE. F. v. p. S. Baxuuvzex had discussed the years 1895—
1902, the first thing was now to take the years after 1902 in hand
and farther it was desirable to go back a little further than 1895,
in order to have at our disposal the results of an uninterrnpted series
of eighteen years’ observations. This work has been only just begun
and if, notwithstanding this, I make bold to communicate already a
few provisional results, this is owing to the desirability of deriving
just now corrected places of the moon for the moment of the
approaching solar eclipse.

I shall therefore communicate here the results of a provisional
discussion of the 3 last years of the Greenwich-observations, which
were at my disposal: 1907 up to 1909. I derived from it the co-ef-
ficients of the terms with sing and cos g, whieh still had to be added
to Hansen’s longitude of the moon and compared these with the
sums of the corrections resulting from corrected values of the eccen-
tricity and longitude of the perigee according to BaxmuvziN and
from the perturbations by the planets according to Browx.

In my discussion of the observations I-mainly followed the method
indicated by Nmwcoms in his Jnvestigation just as Baxavyzen had
done; i. e. I employed as basis .for my calculations directly the
deviations in R. A. For the present, however, I had to be satisfied
with a less rigorous course. The corrections of the co-efficients of the
great perturbations I adopted from Nrwcoms’s Inwvestigation and as
co-efficient of the parallactic inequality I employed the value which
according to Hanskn’s calenlation would correspond to the solar parallax
8".80 (or 8".796), although this is no longer the case according to the
more accurale calculalion by Brown. I did this because I could now
use extant auxiliary tables, while the influence of this inaccuracy

) Newcom found 1415, Brown 114, while E, }. v. p. S, Bakuuyzen had
derived 1".28 from the observations.
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on my results could not be but slight, since the periods of these
terms are not commensurable with that of ¢.

An investigation into personal errors dependent on the age of the
moon offered liltle chance of success,as I had only the observations
of 3 years at my disposal. I therefore,.after having corrected the
observations as indicated above, only applied a mean correction to each
category of observations in order to reduce the yearly mean of the
differences comp.—obs, to zero. I employed all the observations_
made in the meridian including those obtained with the altazimuth
and thns had for each of the two instrumenis three categories of
observations, those of Limb I, of Limb II and of crater Mosting A,
i. e. six in all. [ formed for each of these the annual mean and
subiracted this from the individunal Ac. 1 should certainly have done
betler by leaving out of account the observations made at an age
of the moon less than 4.5 and more than 254.5 (comp. the former
investigation by E. F. v. p. SanpE Bakuuvzen), but of the 835 obser-
vations used, only 12 were in this case.

g 1907 1908 1909

00 — 200 | 4087 | 422 | 4 29

20 — 40 +25 | +212 | + 283

40 — 60 +22 | +1.87 | 4233
60 — 80 f270 | +10 | +322 |
80 — 100 +3.18 | +1.21 | + 0.67

100 — 120 +221 | 4228 | +o0.69

120 — 140 +09 [ —o03 | —o0.57

140 — 160 +1.03 | +1.20 | —0.60

160 — 180 —063 | 4028 [ —1.78

180 — 200 —2.17 | —1.24 | —1.63

200 — 220 —1.38 | —2.87 | —2.03

220 — 240 —1.60 | —1.00 | — 248

240 — 260 —23 | —266 | —2.39

260 — 280 —252 | —1.80 | —2.56

280 — 300 —1.20 | —232 | — 1.8

300 — 320 —219 | —o0.68 | +o0.02

320 — 340 — 054 | —1.07 [ 4 1.46 .
340 — 360 —1.20 | 418 | 4247

v
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The thus corrected and reduced A« (obs. — comp.) were now
arranged for each year into 18 groups formed according to the value
of the mean anomaly: from g = 0°to 20°, 20°—40° etc. The means
found for those groups are found in the table on p. 1182.

The 18 results r obtained for each year have now been repre-
senled by equations of the following form

- T et hsing+keosg=r
in which ¢ stands for a constant deviation still extant in the resulls
of the year under discussion, while

fl=—"hsing—kcosg"

represents the correction to be applied to Hansen's true longitude.

The weights of the values of 7 in one and the same year often
differ considerably, and these weights have to be taken into account,
if we wish to obtain a solution yielding the most accurate values
of 5 and k& This has been done for 1909 but for the two other
years the weights were momentarily neglected. Another solution was
also made for 1909 without -taking the weights into account and by
comparing the results obtained in these two ways it appeared that
the influence of the omission probably is not great. I obtained with
and without weights for 7/ resp. -+1"81 and -+ 1".69 and for
k4 2"17 and - 2".20.

Adopting for 1909 too the solution obtained without weights the
following values are to be regarded as the results of this first investigation :

L k
1907.5 4 2"49 4-0".62
1908.5 41 .67 41 .06
1909.5 41 .69 +2 .20

It stands to reason thatl from the results of only 3 years noimme-
diate conclusions can be drawn about the individual inequalities
influencing the 2 and £ The only thing I could do was to compare
my results with the co-efficienis of sin g and cos ¢ according to the
complex of the element-corrections as derived by B. F. van bk Sanpe
Bakauyzin in 1903 and the perturbations as calculated by Browx.
I have extended this comparison of the empirical with the theorelical
values of — /A and — 1 to the years 1895—1902 discussed by
VAN DB SANDE BAKHUYZEN ').

For the constani parts of — 2 and — £ I adopted — A, =— 0".43
and —4%,=-—0"17; and I borrowed the variable parts arising

from the differences beiween the perlurbations BrowN—HanspN, from
BATMTERMANN Beob. Brgebn. Berfin. 18 p.16—18. Of (he perturbations
by the planets we bave to consider those numbered 23—29; tle

1) Proc. Acad. Amsterdam 6, 1903, p. 377.

‘
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terms 1—7 cannot contribute noticeably to the . and Z, for reducing

these to the form «sin(y -+ ¥), the annual variation of y-for N. I .

becomes 225°, for N. 5 330’ and for the rest of the terms > 360°.
Further, of the perturbations by the sun N. 39 has {o be taken into
accouni and of those owing lo the ellipticity of the earth N. 4d.

These 9 terms calculated for the middle of each year were reduced
to the form a cosy sin g 4 @ sin % cos g, so that we obtain as computed
values .

Weomp. = — hy + Zacosy and (— Eleowy = — &, + S asiny.

The following table contains the values deduced from the obser-
vations ( —A)ons. and (—£)ws and the differences (—A)ops, — (—lz)com/,,.
and (— ]L')g-bs, —‘(—‘k)comp.-

(= Mps, Oobs.*()comp. (= Bops, Oobs._()com;b.
1895.5 —0'29 ~+ 023 — 0"44 -+ 043
1896.5 — 0.66 — 0.58 — 1.16 -+ 0.57
1891.5 — 0.57 — 1.09 — 1.7 — 0.16
1898.5 — 0.5 — 1.01 — 2.10 — 0.49
1899.5 4+ 0.93 — 0.28 — 2.83 — 1.13
1900.5 + 1.66 — 0.01 — 1,12 — 0.50
1901.5 L 1.46 -+ 0.38 \ — 0.52 — 0.73
1902.5 + 1.18 + 0.33 — 0.01 — 0.59
1907.5 — 2.49 — 0.04 — 0.62 — 0.61
1908.5 — 1.67 4+0.28 | —1.06 <+ 0.07
‘ 1909.5 — 1.69 — 0.48 — 2,20 — 1.05

We now see thal the differences between observation and com-
putation have still a systematic character. Yet we cannot deduce from
this comparison with any certainty an empirical correction to the
compuied longitude of the moon for the moment of the solar eclipse
of April 17. For that moment we have g ==278° so that especially
the value of /4 is of importance and it does not seem feasible to
extrapolale a value of (— A)oss. — (— A)comp. for 1912.3.

Prof. B. F. v. p. Sanpr Bagnuyzen’s opinion, (comp. J. WEEDER,
Calculations etc., Proc. Acad. Amst. 14 p. 950), based on his former
calculations, that the real value of — /4 would probably be at least
—0".6 greater than the compuled one, is therefore not corroborated
by the results I have obtained thus far.
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