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Recovery of the Long Lost Minor Planet (843) Nicolaia after 65 Years
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The long lost minor planet (843 )Nicolaia was recovered with the 1 m ESO Schmidt telescope after 65 years. This was due to
the careful examination of the old 1916 plates and the wellbalanced computation of search ephemerides. An improved orbit
based on rg right ascensions and 20 declinations from the two apparitions 1916 and 1981 is given.

ITIpn nomomu E30 I-m reneckona IImMuara mocie 65 jer Oniia BHOBb OTKpHTa Majab muanera (843) Nicolaia, nkortopas moaroe
BpEMs CUYUTAJACH IOTEPAHHON. DTO OTKPHTHE SBIAETCA DPE3yJbTATOM TOYHOLO MCCIEAOBAHWA CTAPHIX IUIACTHHOK 1916 r. m
BHIDABHEHHOTO pacuéTa IIOHMCKOBHIX 3Pemepun. Basmpys Ha 19 OpAMBIX BoCXOMEeHUAX M 20 CRIONEHHAX ABYX MOABIECHUI
1916 r, u 1981 r. gmaerca yayuuieHHas opbura.

1. Introduction

Minor planet (843) Nicolaia was discovered 1916 September 30 by THIELE (1916) photographically at the
“Hamburg-Bergedorf Observatory. The object received the preliminary designation 1916 AN. Two prediscovery
observations reported by CoEN (1917) refer to September 2o (WoLF, Heidelberg) and 26 (THIELE, Hamburg). The
. object could have been observed in several nights until December 14 with the 1 m (f/3) reflector. THIELE (1917)

..published a very first preliminary orbit on the basis of four positions from the two and a half months observation
.period. Proposed identities by PATRY (1952) with 1930 UG, and KiprpEs with 1971 SY, (HERGET, 1974) are invalid.
-This also holds for a preliminary result of the first author which yielded a possible identity with 1960 FE. Since
" some 40 years no more ephemerides were published and the object was supposed to be almost hopelessly lost.
Some observations caused a rather large deviation from the best fitted orbit. Therefore, all attempts failed to re-
‘observe the planet.

2. Remeasurements and recovery
A The 1916 Bergedorf positions were remeasured and reduced by means of modern positions and proper motions.
The reflector plates cover 1.5 X I square degrees and contain some 8 to 10 AGK; or SAO comparison stars. Only
- the central part around the optical axis with some 20 minutes of arc diameter is free from coma. The image quality
'is drastically reduced towards the edge of the field. Some plates could not been measured because of severe aging ef-
ifects of the emulsion. It was in no case necessary to use secondary standards. The accuracy of the positions suffers
“partly from image distortion and also from the fact that some plates show fuzzy images near the measurability
limit. In other cases some wrong positions were obtained by the confusion of the planet’s position with random
~grain accumulations. The entire process took shape as a recurrent repitition of measurement and ephemeris com-
- putation.
The prediscovery 1916 September 20 Heidelberg observation is — as a matter of fact — of key importance.
" The image however was so weak that it was impossible to get a complete position. Therefore, we treated the plate
- with a PDS microdensitometer. The best result is shown in Fig. 1. Apart from random grain heaps and dust there
" is a slightly bent trail which cannot attributed to a purely statistical effect. Unfortunately, we were not able to
+' perceive the beginning or end of the track. It was therefore impossible to improve the former REINMUTH (1960)
- values as far as the right ascension is concerned. The new declination is a mean of several measurements of different
i places on the trail. The image processing was done with a quadratic aperture of 25 microns with a scanning step of
10 microns. The isophotes were averaged over respectively five by five pixels. We feel that this method of reduction
! could be of some value for similar cases.
Several search ephemerides differing from each other by a five day interval in the suspected time of perihelion
passage were produced. The observing campaign with the 1 m Schmidt telescope of the European Southern Obser-
"vatory at La Silla, Chile, started at the end of May 1981. The planet was recovered by H.-E. SCHUSTER on the very
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first plate not far away from the central ephemeris. The great-circle distance amounted to only 75 minutes of arc
which corresponds to a 1.75 day shift of the calculated time of perihelion passage before the schedule. Despite of the
somewhat greater epoch difference, these figures are considerably better than those in former recoveries of long lost
minor planets by the first author (SCHMADEL 1977, 1980). The search was facilitated by the method of double
exposure with guiding according to the planet’s apparent daily motion. Table I contains all topocentric positions

referred to the equinox 1950.0.
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Table 1. Observations of (843) Nicolaia 1916 —1981
Date (UT/GMT) ®1g50 d1950 Observatory
1916 Sep 20.42266 oPormz5858 1°44'14"8 Heidelberg 1
30.35597 ‘ 23 50 5I.18 1 32485 Bergedorf
30.43371 23 50 46.18 I 3241.3 Bergedorf
Oct 2.52417 23 48 43.44 I 29 34.6 Bergedorf
2.56087 23 48 41.37 1 29 31.7 Bergedorf
16.267 47 23 38 14.22 0 59 12.3 Bergedorf
16.31248 | 23 38 12.44 0 59 05.8 Bergedorf
18.39185 | 23 37 08.96 0 52 43.7 Bergedorf
22.36983 23 35 33.26 — 0 39 14.4 Bergedorf
22.44532 23 35 3I1.53 — 0 3859.0 Bergedorf
27.31253 23 34 22.22 — 0 19 51.7 Bergedorf
31.38265 23 34 03.63 — 0 0I 40.3 Bergedorf
Nov 29.25635 23 47 07.57 + 3 0025.6 Bergedorf
20.3I1 41 23 47 09.99 + 3 0048.3 Bergedorf
Dec 14.31793 0 02 09.14 + 5 0554.4 Bergedorf 2
1981 May 28.07939 16 48 50.03 . —37 03 03.3 La Silla 3
28.10016 16 48 48.54 —37 03 07.8 La Silla 3
" Jun 3.09521 | 16 41 30.7I —37 16 30.1 La Silla
4.25384 16 40 02.83 —37 18 00.8 La Silla
9.19517 | 16°33 49.53 —37 2028.2 | La Silla
Remarks:

1 Remeasurement of the declinatiog only. The right ascension is from REINMUTH (1960).

2 Measurement very difficult
3 Double exposure

The orbit was integrated with a quarter-day step length taking the perturbations of all major planets intc
account. A differential correction routine in combination with the modified Heidelberg #-body code (SCHUBAR:
and STUMPF 1966) yielded a satisfactory solution after only four iterations. The improved elements given in the
accompanying Table 2 refer to ecliptic and equinox of 1950.0. The residuals in the sense observation minus calcu
lation of Table 3 based on this set of elements demonstrate the successful recovery of the planet. A comparisor
with positions of unnumbered planets from a magnetic tape of the Minor Planet Center yielded no definitive identi
ties until 1968. It probably seems that (843) Nicolaia has not been observed since the discovery opposition. In thi:
period until now the planet performed 19 revolutions around the sun corres ponding.to 46 oppositions.

.
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el Table 2. Improved elements

& Epoch 1981 July 15.0 ET = JDE 2444800.5

I

: \ M = 325°60941 P Q

=

=q }

g: w = 316231436 ] +0.76732983 +0.64118501

2 Q= 3%4052 I (1950.0) | —0.54346728 +0.65795815

b i = 7%9170 I +0.34036487 +0.39493400

‘ a = 2.2791347
: @w = 0228645017 P = 3%44
¢ = 0.2087545 B(1,0) = 15%0
Table 3. Residuals O—C
t Obs Aa cos § 46 ¢ 1 Obs Aa cos & 46
160920 024 (—18"7) —o”2 161027 ‘ 029 —-0"3 —o”4
160930 029 + 1.5 +0.7 161031 | 029 —0.9 —0.9
160930 029 - 0.9 +1.3 161129 ‘ 029 +2.4 +2.5
161002 029 — 0.9 +0.8 161129 | 029 —1.9 —0.3
161002 029 + 0.5 +0.2 161214 | 029 ‘ +0.0 —o0.3
161016 029 + 1.2 —0.7 810528 | 8og ! —0.3 —o0.0
161016 029 - 2.1 —2.1 810528 | 809 | —o.1 —0.4
161018 029 + 0.8 +0.5 810603 809 | +0.1 —0.2
161022 029 + I.5 +0.3 810604 8og ! +o0.1 —0.0
161022 029 + 0.2 —0.8 810609 809 i +0.2 +0.5
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