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MINCR PLANETS AT UNUSUALLY FAVCRAELE OPPCSITICN IN 1976

by Prof, Frederick Pilcher
T1linois College
Jacksonville, Illinois 62650, USA

Abstracts A list is presented of 91 mimor planets which are much
brighter than usual at their 1576 oppositions, Cbservatiocns are
especially urged for 1580 Betulia and 944 Hidalgo at their coming
close approaches to Earth, and ephemerides are provided.

The following minor planets will be much brighter than usual at their 1576
oppositions, Cbservers are encouraged to note any that lie near the limit of
their equipment and give these special consideration in their programs. Many
years may pass before the next opportunity for observatiom,

This 1ist has been compiled on th: basis of a comparison of the magnitudes
given in the 1976 Ephemerides of Minor Planets at oppositiom with the magnitude
- range in Tables of Minor Planets.l Any planets whose periheliomr and aphelion
opposition magnltudes differ by 2,0 or more and- im 1976 will be within 0133 of
the brightest possible have been included, For planets brighter than magnitude
13 which are within the range of many of our observers these standards have been
somewhat relaxed so that more planets will be included,

» Opposition Opposition
No, Fame : te Mag, No, Name Date Mag,
6 Hebe Sep 27 8.1 129 Antigons Jun 7 10,1
14 Irene Jun 7 10.0 155 Seyila Dec 20 13.6
15 Eunomia Aug 9 9,0 161 Athor Cct 2 12,3
25 Phccaea Jul 3 10,2 163 Erigone Cet 22 12,4
41 Daphne May 30 10,1 181 Eucharis Dec 10 12,0
65 Cybele May 28 11.9 198 Ampella Cet 8 11,0
70 Panopsea Cet. 5 11.7 225 Henrietta Jul 15 12.4
78 Diana Dec 1 11.4 27 Philosophia May 7 13,0
80 Sapphio Cet 16 10,3 2L0 Vanadis Dec 23 11,9
82 Alkmene Apr 5 11.9 . 245 Vera Nov 12 12,5
89 Julia Jul 25 10,4 258 Tyche Cet 11 11,4
93 Minerva Jun 1 11.4 262 Valda Doy 12 14,5
101 Helena . Sep 20 11,6 284 Amalia May 19 13,0
106 Dione Dec 18 12,2 285 Regina Aug 22 14,7
112 Iphigenia Aug 5 12.7 313 Chaldaea Dec 21 11,4
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30, Opposition Opposition

No. Name Date Mag, No. Name Date Mag,
352 Gisela "Sep 29 < 12,7 1050 Meta Sep 14 16,4
385 Ilmatar Apr 17 11.9 1088 Mitaka Nov 11 13.7
394 Arduina Jul 19. - 13.1- - 1153 Wallenbergia Aug 29 14,5
432 Pythia Jun 22 11.5 1187 Afra Cet 21 14,7
477, Italia . Aug 15 12,9 1216 Askania Jul 5 14,3
517 Edith Nov 19 - 13.k 1227 Geranium Jul 3 14,7
561 Ingwelde Nov 7 15.3 1253 Frisia Sep 7 16.6
599 Luisa .. Sep1l5 11,6 1293 Sonrja Jul 1 15.9
647 Adelgunde " Nov 15 14,2 1318 Nerina Mar 23 14,2
685 Hermia Sep 29 14,2 1324 Knysna Jur 19 14,6
686 Gersuind Cct 30 13.6 1392 Pierre Cct 18 14,8
639 Zita Cct 8 14,1 1435 Garlena Feb 5 16,6
690 Wratislavia Sep 21 12,0 1452 1938 DZL Jan 2 16,2
712 Boliviana Nov 14 11.4 1459 Magnya Sep 28 14,7
751 Faina Tec 24 12,6 1477 Bensdorffia Nov 29 14,7
785 Zwetana Apr 1 12,3 1479 Inkeri. Nov 24 14,8
810 Atossa Aug 1 15.2 1493 Sigrid Cct 7 14,3
849 Ara Sep 7 12,6 1498 1938 SKi Aug 3 16,1
881 Athene Jul 7 15.5 1506 Xosa . .May 13 14,9
888 Parysatis ..~ Jan 10 13.4 1580 Betulia May 22 11,5
922 Schlutia o Jul 14 15,4, 1609 1951 NL Aug 6 13.5
944y Hidalgo Cct 18 14,7 1615 Bardwell Dec 15 14,6
958 Aspiinda Cet 29 15,7 1622 1952 EA Aug 10 14.9
. 982 Franklina Jun 7 14,1 1631 1926 TH . Sep 21 14,4
1011: Laodamia . Mar 1 13.8 ";1638 1912 X , May 21~ 15.4
1014 Semphyra ~ Mar 10 15.6 1681 1948 WE Feb 16 14.3
1024 Hale Aug 14 14,7 1689 Floris-Jamr Sep 11 13.1
-1034 Mozartia @~ = Sep 5 14,2 1703 1930 RB A Jul 30 15,4
1036 Ganymed . May 23 13.1 1710 1941 UF Jul 2% 15,3
1048 Fecdosia Apr 16 13.1 1747 1947 NH ) Jur 19 = 14,0
- ' 1792 Reni © . Dec 18 14,5

Kote: The magnitudes given above are photograrhic, Visual magrmitudes depend
upon the color of the mimor planet; in most cases minor planets are about
0.8 magnitude brighter visually than these photographic valuesa

Two minor planets with exceptional orbits, 1530 Betulia and 944 Hidalgo,
are 5 to 8 magnitudes brighter at their 1976 oppositions than at any other time
between 1963 and 1989, All observers are especialiy urgsd to take advantage of
these rare opportunities to make extensive studies of these remarkable objects,

Betulia is an Amor-type planet with a perihelion distance of 1,119 AU, the
largest inclinatiomr of any numbered mimor planet, 52°, and a period of revolution
.of 302535 years. Betulia thus makes almost exactly 4 revolutions around the Sun

_ im 13 years, and close approaches to Earth recur at this time interval. Betulia

- will im fact be closer to the Earth in May 1976 than at any other time in the
current century, It will be near visual magnitude 11 for several days and be
easily visible in small telescopes, moving southward at an exceptiomally rapid
15 minutes of arc every hour! Even a few mimutes should be sufficient time to
discern the motion, An ephemeris at 6 hour intervals near the time of closest

“- approach is included, The listed magnitudes are photographic; visually Betulia
- should be about 008 brighter.
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The orbit of il Hidalgo, with a = 5,82, q = 1.999, Q = 9.64, 1 = 4275,
more nearly resembles the orbits of short period comets than that of any other
asteroid. Hidalgo is the only asteiroid which can approaczh: Jupiter more closely
than 1.1 AU, which seems to be the minimum distance to avoid large perturbations,
Most short period comets make repeated approaches to Jupiter closer than 1,1 AU.
Unlike comets, however, Hidalgo has never showed a trace of fuzziness or coma;
it has always been entirely starlike in appearance, Furthermore mo evidence of
nan-gravitational forces due to recoil from expelled gases is observed in its
motion. However. there are two objects classified as short period ccmets.
P/Neujmirr I and P/Arend-Rigaux, which have been starliks in appearance except
for a faimt coma at the discovery apparition only, on which no observable
nongravitational forces act, and which approach Jupiter only at intervals of
many centuries,

It therefore seems likely that Hidalgo, like P/Neujmin I and P/irend-Rigaux,
is a very old comet from which nearly all volatiles have been evaporated, and
Tittle besides a nomvoiatile nucleus remains. The close approach imr the latter
part of 1976 provides an opportunity to determime whether Hidalgo is a comet or
an asteroid. Besides photoelectric, spectrophotometric, and infrared radiometric
observations, professional astronamers with access to large telescopes are urged
to obtain image tube spectrograms of Hidalgo and search these for tracss of the
cometary emission bands, While a positive observatiomr of cometary bands will
determine the nature of Hidalgo conclusively, a negative observatiom will be
indecisive, In the latter case Hidalgo might still be a dead comet which no
longer evolves enough gas to be observable, Control observations should be made
orr comots P/Neujmim I and P/Arend-Rigaux at their next returns,

Lete 1976 offers history buffs an opportumity to observe recently-recovered
155 Seylla. Piscovered imr 1875 under conditions similar to those in 1976 by
Johamr Palisa, it was lest withim two weeks and remained lost for G5 years, In
1670 Conrad Bardwell of Cincinmati Obssrvatory succeeded i idontifving several
unmumbrred planets ubserved i the imtervening yeirs with Scylia and published a
reliab’s orbit, Paul Wild of Bsrne, Switzerland, rscoverad Scyila the followihg
year vory close to Bardwwil's ephemeris. Although the published magmitude of
13,6 puotographic (ebout 12,8 visual) may seem discouraging for owne:rs of small
telescopes, Palisa ciscovored S:zylla with a 6=inchi {15 ci) insirument, Seyiia
may therefore be somswhat brighler than predicted, The writer will aupreciats
commurrications from any observers who can report either positive or nsgative
observations, Am evhemeris of Scylla will e publiched irr a sutsequent issue of
the Minor Planet Bulletin,

Referencs

1. Pilzber, Fe, and Meeus. J,, ["ebles of Mimor Pl-iets, 1973, Publiched
privately by the authors,

Appendix
1976 CLOSE APPROACH EPHEMERIS OF 1580 BETULIA
R.A. (1950) Decs . Delta - m
1976 May 17 O"ET 16" 5896 +22° 06" 0,181 AU 12,9 photographic
6 16 55,9 421 08 ,
12 16 53,2 +20 07 ,
18 16 504 +19 03 - :
18§ 0 16 w7.6 +7 58 052 o 1247
6 16 44,7 6 50 R o
12 16 4.8 15 4
18 16 3B.8 +b 30

- (continﬁedf_jdri ‘the next page)
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320 (1580 Betulia Ephemeris eontinued) L : -

1976 May 19  ObEf - 160 38%8  #13°17' 0,144 12,4
: 6 16 32.8 . #H2 01 :
127 16 2957 #1043
18 16 26,6 + 923 ‘
20 0 .16 23.4  +8 02 0.138 12,2
. 6 ;.16 20,2 +6 39"
12 16 16,9 + 514
18 16 13.6 + 3 48
21 0 16 10,2 +2 20 0,133 12,0
6 16 06,8 + 0 3 ,
12 16 03.3 - 0L40
18 15 59,8 -2 11 .
2 0 15 56,3 -3 kb 0.131 11.9
. 6 15 52,8 - 517 '
12 15 49,2 -6 51
23 0 15 M,9 -9 57 0.130 11,7
6 15 38,2 -11 30 .
12 15 31'}05 "13 02
18 15 30,8 -4 34
2 0 15 27,0 -16 06 0,131 11,7
6 15 23,2 -17 36 :
12 15 19,4 -19 Ob
18 15 15,6 -20 31
25 0 15 11,8 -21 57 00135 11,9
6 15 9.0 -23 21
12 15  oli,1 24 42
18 15 00,3 26 03
26 0 b 56,4 =272 C.:40 12.1
1976 CPPCSITTCN EPHEMERIS OF 9% EIDATGO |
Rvo (195C) DGCu r D':;.‘_'ta m
1976 Sep 29 2P oMk +14°46" 2,430 1,500 15,1 photographic
Cet 9 1 434 7 25 2.780 1,06 14,8
Ces 14 1 422 418 44 ,
Cez 19 1 31,2 430 03 2,332 1,345 14.6
Cet 24 1 21,6 421 20
Cct 29 1 1232 ’*22 33 20286 . 1.318 1“’.6
Nov 3 1 02,8 +2343
Nov 8 0 53,7 +24 46 2,244 1.324 14,7
Nov 13 O L5.,2 42545 , _
Nov 18 0 37,5 +26 W1 2,204 1.358 14,8
Nov 23 O 31,1 +27 33 , - 4
Nov 26 0 25,2 +28 23 2,167 1.M5 15,0
Dec 3 0 20,8 +29 11 T ‘
Dec 1& 0 17,5 +29 58 2,133 1,489 15,1

Editor's Comment:s Many thanks are due Prof, Pilcher for His fine article, now
something ofan anmual tradition in MPB, Section members should give particular
consideration to these favorably placed planets as instrumentation permits. A
special effort should be made in the cases of 1580 Betulia and 944 Hidalgo.
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