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A list is presented of minor
planets which are much brighter than
vsual at their 1984 oppositions.
Several planets for which
observations are especially useful
are individually detailed, including
the closest approach of 2101 Adonis,
as found by Edwin Goffin, until the
year 2036.

The minor planets in the lists which follow
will be much brighter at their 1984
oppositions than at their average opposition
distances. Many years may pass before these
planets will be again as bright as in 1984.
Observers are encouraged to give special
attention to those which lie near the limit
of their equipment. This 1list has been
compiled on the basis of a comparison of the
magnitudes given in the 1984 Ephemerides of
Minor Planets (EMP) with a list of the range
of opposition magnitudes possible as computed
privately by the author. Any planets whose
perihelion and aphelion opposition magnitudes

differ by 2.0 magnitudes or more and in 1984
will be within 0.3 magnitudes of the
brightest possible; or which differ by 3.0

magnitudes or more and in 1984 will be within
0.5 magnitudes of the brightest possible,
have been included. For planets brighter
than magnitude 13. 5 which are within the
range of a large number of observers, these
standards have been relaxed somewhat to
include a larger number of planets.

Some planets which
large distances from the
therefore at large phase

fainter than listed in the 1984 ephemeris
volume because phase coefficients are not
included in the calculation of opposition
magnitudes in this source. No systematic
effort has been made by the writer to revise
the published magnitudes for phase effects,
and observers are cautioned that such planets
may be slightly fainter than predicted

come to opposition at
ecliptic and

angles, will be

The following planets are

remarkable enough
to merit special mention.

Their opposition

dates and opposition B magnitudes are

provided along with their numbers and names
at the start of the paragraphs describing
them.

» Jan. 24, 14.3, is the faintest
of the first 221 or so asteroids to be
discovered. In 1984, Deganira will be in
opposition at a mean anomaly of only 8
degrees and will appear as bright as it ever

can become. This is the opportunity to fill

an otherwise blank line in one‘s list

» Nov. 6, 16.1, and lmmm:
Nev. 22, 15.6, are Hilda-type planets
remarkable for their 3:2 commensurability

with Jupiter.

» Jan. 12, 16.3, is sufficiently
close to the Galileo spacecraft trajectory to
Jupiter that consideration is being made to
slightly diverting the spacecraft en route to

make a flyby. Physical observations with
larger telescopes are urgently needed to
provide a data baseline for anticipated

spacecraft measurements. Unfortunately, Yi
Xing is out of reach of smaller telescopes.

2044 _ Duwornik. Aug. 21, 15. 3, is a
Hungaria-type planet which will be crossing
the descending node of its highly inclined
orbit very near the date of opposition.

2092 Opik, Oct. 17, 15.8, is an intrinsically
very faint asteroid, B(1,0)=16.5, which
approaches the orbit of Mars every 3.5 years
and has been observed only at 7-year
intervals when opposition comes near
perihelion, 1963, 1970, and 1977. No

physical observations have been made at the
time of this writing, and every effort should
be expended to obtain them at the 1984
apparition.

The closest approach of any numbered asteroid
to Earth in 1984 will be by 2101 Adonis, at
B(1,0)=19. 5, one of the intrinsically
faintest asteroids known. Edwin Goffin,
Vereniging voor Sterrenkunde, Belgium, has
integrated the orbit forward until the year
2100 in work yet  unpublished. He finds
Adonis will not be so close to Earth again
until the year 2036. Discovered 1936 Feb. 12
by E. Delporte, Uccle, Belgium, and recovered
Feb. 1977 by Charles Kowal at Palomar, the
1984 apparition will be the first at which
Adonis has ever been observed in the inbound
side of its orbit. As the orbit of Adonis
crosses south of the Earth’s on the inbound
segment, observers should plan to journey to
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24
southern latitudes to make observations.
Adonis will be in opposition June 29 at -34 ggg ']];::2:: g:z 1; g;
degrees declination and 0.145 AU distance 351 Yrsa Dec 16 13’1
from Earth. Subsequently Adonis will move 364 Isara Nov 12 12'3
swiftly westward and southward, reaching 445 Ed s 6 13'5
greatest brilliancy July 6 at B magnitude na ep *
14. 4, —-44 degrees declination, and closest 464 Megaira Dec 5 13.5
approach July ? at 0.045 AU. The next day it 492 Gismonda Aug 4 14.2
will pass inside the Earth’s orbit and soon 502 Sigune Jan 4 13.6
afterward disappear into evening twilight for 503 Evelyn Feb 10 12.8
even southern hemisphere observers. A 554 Peraga Oct 9 11.7
preliminary ephemeris #for Adonis from the
1984 EMP is presented in Table III as an aid ggg ggz::skia 523 E }g'g
to travel and observation plans. LA more 612 Veronika Sep 7 14'9
detailed ephemeris will be provided in a 3 |3 °
future issue. - Ed.3 638 Moira Jun 3 13.4
650 Amalasuntha Oct 25 15,2
Separate 1lists arranged in numerical order ??g giﬁ:ﬁia gzg 12 ﬁg
(Table I) and in order of opposition date 718 Erida A: 3 13.8
(Table 1II) are provided. All magnitudes 735 Marghanna Ngv 5 12'3
given in this paper are in the photoelectric 747 Wi gh Dec 28 10'9
B system. Visually, most planets are 0.7 to Winchester ec .
0.9 magnitudes brighter. 751 Faina Dec 3 12.1
767 Bondia Jul 15 14.4
Reference 800 Kressmannia Sep 2 13.4
804 Hispania Oct 19 12.0
Epheaerides of Minor Planets for ihe Year 809 Lundia Aug 17 14.3
tﬁg;gr;:s:::;;;; for Theoretical Astronomy. 836 Jole Aug 27 15.5
882 Swetlana Oct 23 14.3
886 Washingtonia Oct 4 12,2
900 Rosalinde Jul 19 14.7
Table 1 - e .
Numerical Order of Favorable Oppaositions 934 Thiringia Sep 4 13.1
939 Isberga Oct 5 1l4.4
949 Hel May 17 13.7
958 Asplinda Nov 6 16.1
Opposition 959 Arme Oct 28 14.9
Planet Date B Mag 997 Priska Jul 5 14.8
7 Iris Dec 14 8.1 998 Bodea Sep 29 15.2
8 Flora Oct 18 8.8 1006 Lagrangea Aug 15 15.4
14 TIrene Apr 18 9.6 1040 Klumpkea Oct 28 14.4
16 Psyche Aug 3 10.2 1057 Wanda Aug 8 14.8
37 Fides Oct 17 10.7 1065 Amundsenia  Aug 7 13.7
47 Aglaja Sep 11 12,2 1099 Figneria Sep 8 14.0
60 Echo Feb 9 11.6 1110 Jaroslawa Jun 20 14.1
61 Danaé Sep 28 11.9 1115 Sabauda Feb 26 13.7
63 Ausonia Jun 20 10.7 1120 Cannonia Sep 5 14.7
66 Maja Dec 20 12.8 1126 Otero Feb 14 14.5
70 Panopaea Jul 8 10.9 1133 Lugduna Sep 29 14.0
71 Niobe Jul 10 11.1 1150 Achaia Jul 31 15.3
75 Eurydike Jul 18 11.5 1196 Sheba Nov 19 14.0
77 Frigga Sep 19 12.5 1197 Rhodesia Jan 24 13.8
97 Klotho Nov 8 10.4 1236 Thais Nov 4 15.3
101 Helena Aug 2 11.7 1239 Queteleta Jan 17 15.5
105 Artemis Mar 16 11.5 1273 Helma Oct 2 15.7
112 Iphigenia Oct 19 12.9 1279 Uganda May 21 15.0
116 Sirona Feb 21 11.5 1299 Mertona Oct 8 15.8
134 Sophrosyne Oct 13 12.1 1346 Gotha Jan 20 15.1
144 Vvibilia Nov 6 11.0 1369 Ostanina Jul 17 14.6
157 Dejanira Jan 24 14.3 1431 Luanda Oct 8 14.8
185 Eunike Aug 2 11.8 1476 Cox Jul 7 16.1
186 Celuta Aug. 2 12.1 1529 Oterma Nov 22 15.6
188 Menippe Jul 26 12.8 1534 Nisi Jan 28 14.8
197 Arete Sep 7 13.2 1545 Thernde Jan 14 14.8
200 Dynamene Nov 27 12.1 1608 Muiloz Sep 20 15.0
201 Penelope Jul 13 11.6 1609 Brenda Jun 6 14.4
233 Asterope Sep 30 12.3 1626 Sadeya Dec 18 14.3
249 Ilse Aug 21 13.7 1671 Chaika Oct 17 14.6
262 Valda Nov 6 14.5 1689 Floris-Jan Nov 26 14.5
264 Libussa Sep 9 12.6 1714 Sy Jul 28 15.0
269 Justitia Jul 21 12.7 1736 Floirac . Dec 29 14.8
295 Theresia Oct 31 14.0 1765 Wrubel oct 7 14.4
323 Brucia Jan 15 13.0 1938 Lausanna Apr 11 15.4
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Opposition May 17 326 Tamara 11.7
Planet Date B Mag May 17 949 Hel 13.7
1949 Messina Avg 1 15.7 May 21 1279 Uganda 15.0
1962 Dunant Oct 6 16.3 Jun 3 638 Moira 13.4
1972 Yi Xing Jan 12 16.3 Jun 6 1609 Brenda 14.4
1986 1935 SV1 Oct 17 16.1 Jun 14 2082 Galahad 16.6
1991 Darwin Jul 1 15.6 Jun 17 2292 Seili 14,8
. Jun 20 63 Ausonia 10.7
2014 Vasilevskis Apr 14 14.9 Jun 20 1110 Jaroslawa 1.1
ggig Wesson . Aug g }gz Jun 26 2552 Remek 16.5
Leningra Aug . Jun 29 2101 Adoni 15.6
2048 Dwornik Aug 21 15.3 o onis >
2082 Galahad Jun 14 16.6 Jul 1 1991 Darwin 15.6
. 1 3 2276 1933 QA N
2099 Opik Oct 17 15.8 331 5 997 Prigkg 5,3
2101 Adonis Jun 29 15.6 Jul 7 1476 Cox 16.1
2118 Flagstaff Jan 22 13.9 Jul 8 70 Panopaea 10'9
2119 Schwall Aug 16 16.2 Jul 10 71 Niobe 11:1
2121 SeVastOPOl Aug 3 14.4 Jul 13 201 Penelope 11.6
2130 Evdokiya Aug 6 15.9 Jul 15 767 Bondia 14.4
2152 Hannibal Dec 6 15.6 Jul 17 1369 Ostanina 14.6
2156 Kate Aug 22 15.3 Jul 18 75 Eurydike 11.5
2203 1935 SQ1l Aug 28 15.7 Jul 19 900 Rosalinde 14,7
2228 Soyuz-Apollo Dec 28 15.7 Jul 20 2250 Stalingrad 15.6
2236 Austrasia  Aug 10 14.4 jﬁi gé igz ;}:fl::;:a }i;
2250 Stalingrad Jul 20 15.6 Jul 28 1714 Sy 15'0
2276 1933 QA Jul 3 15.4 Jul 31 1150 Achaia 15.3
2292 Seili Jun 17 14.8 )
2317 2524 P-L Sep 22 16.5 Aug 1 1949 Messina 15.7
2339 2509 P-L Sep 13 16.1 Aug 2 101 Helena 1.7
Aug 2 185 Eunike 11.8
2351 1964 VD Sep 19 16.4
Aug 2 186 Celuta 12.1
2360 Volgo-Don Dec 11 15,7 A 2 2650 1931 EG 14.7
2430 Bruce Helin Sep 24 14.8 A‘;g 3 16 Payche 102
2440 Educatio Aug 5 16.0 Aug 3 2121 Sevastopol  14.4
2464 Nordenskiold Feb 5 15.6 Aug 4 492 Gismonda 14.2
2552 Remek Jun 26 16.5 Aug 5 686 Gersuind 12,3
2571 Geisei Aug 17 16.4 Aug 5 2440 Educatio 16,0
2599 Veseli Sep 19 14.4 Aug 6 2130 Evdokiya 15.9
2612 Kathryn Mar 23 15.0 Aug 7 1065 Amundsenia 13.7
Aug 8 1057 Wanda 14.8
2614 Torrence Sep 11 15.9 Aug 10 2236 Austrasia 14.4
2643 1973 SD Sep 24 17.7 A
ug 12 2017 Wesson 15.7
2650 1931 EG Aug 2 14.7
2667 1967 U0 Nov 9 17.0 Aug 15 1006 Lagrangea 15.4
Aug 16 2119 Schwall 16.2
Aug 17 809 Lundia 14.3
1 Ord T:b:'e I:able Oppositions iﬁ: ;Z 222; gi:zei }g:l;
Tempora er of Fave PP Aug 21 2046 Dwornik 15.3
. Aug 22 2156 Kate 15.3
Opposition Aug 27 836 Jole 15.5
Date (1984) Planet B Mag Aug 28 2203 1935 SQl 15.7
Jan 4 502 Sigune 13.6 Se
P 2 800 Kressmannia 13,4
Jan 14 1545 Thernoe 14.8 Sep 5 1120 Cannonia 14.7
Jan 15 323 Brucia 13.0 Sep 6 445 Edna 13.5
Jan 17 1239 Queteleta 15.5 Spe 7 197 Arete 13.2
Jan 20 1346 Gotha 15.1 Sep 7 612 Veronika 14.9
Jan 22 2118 Fla.gst':aff 13.9 Sep 8 1099 Figneria 14.0
Jan 24 157 Dejanira 14.3 Sep 9 264 Libussa 12.6
Jan 24 1197 Rhodesia 13.8 Sep 11 47 Aglaja 12.2
Jan 28 1534 Nési 14.8 Sep 11 2614 Torrence 15.9
Feb 5 2464 Nordenskiold 15.6 Sep i-3 23]2?9 25(]?9 P-L ii.l
Feb 9 60 Echo 11.6 Sep 18 712 Boliviana 5
Feb 10 503 Evelyn 12.8 Sep 19 77 Frigga 12.5
Feb 14 1126 Otero 14.5 Sep 19 2351 1964 VD 16.4
Feb 21 116 Sirona 11.5 Sep 19 2599 Veseli 14.4
Feb 21 555 Norma 14.9 . Sep 20 1608 Mufioz 15.0
Feb 26 1115 Sabauda 13.7 Sep 22 2317 2524 P-L 16.5
Sep 24 2430 Bruce Helin 14.8
Mar 23 2612 Kathryn 15.0 Sep 28 61 Danad 11.9
Apr 3 718 Erida 13.8 Sep 29 998 Bodea 15.2
Apr 11 1938 Lausanna 15.4 Sep 29 1133 Lugduna 14.0
Apr 14 2014 Vasilevskis 14.9 Sep 30 233 Asterope 12,3
Apr 18 14 Irene 9.6
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Opposition EUROPEAN SATELLITE STUDIES OF MINOR PLANETS
Date (1984) Planet B Mag

Oct 2 1273 Helma 15.7 CliFqud Cunningham

Oct 4 886 Washingtonia 12.2 Dance Hill m’“”"a“:“

Oct 5 939 Isberga 14.4 Ayr, Ontario Canada

gzz g lggg g:gz:: }gg (Received: 16 May Revised: 30 August)

Oct 7 1765 Wrubel 4.4

ng__ g izgi giﬁsﬁga iz:g Three European  Space  Agency

oct 9 554 Peraga 11.7 satellites capable of observing minor

Oct 13 134 Sophrosyne 12.1 planets are reviewed. One, IRAS, has

Ozt 17 37 Fides 10'7 already been launched. The second,

Oct 17 1671 Chaika 14:6 Hipparcos, is schedulgd for launch in

oct 17 1986 1935 SV1 16.1 1986, while- the t{urd. AGORA, is
oct 17 2099 Opik 15.8 currently being considered.

Oct 8 8 Flora 8.8

Oct 19 112 Iphigenia 12.9 IRAS

Oct 19 804 Hispania 12.0

Oct 23 882 Swetlana 13 The Infrared Astronomy Satellite (IRAS) uwas
Oct 25 650 Amalasuntha 1. launched on Januvary 26, 1983 from the Western
Oct 28 959 Arme }Z'Z Test Range near Lompoc. California.
Oct 28 1040 Klumpkea %0 According to Thomas (1983), the IRAS compares
Oct 31 295 Theresia ° what it sees with a "Known Objects"” catalog.
Nov 4 1236 Thais 14.3 If the observed and predicted detections

Nov 5 735 Marghanna 12.3 match, the source is said to be "seconds

Nov 6 144 Vibilia 11.0 confirming”. The next stage in the analysis
Nov 6 262 Valda 14,5 involves the "New Source Data Base". A

Nov 6 958 Asplinda 16.1 source found to have the same position as a
Nov 8 97 Klotho 10.4 source observed on a previous scan is termed
Nov 9 2667 1967 UO 17.0 "hours confirming”. This two—-stage process
Nov 12 364 Isara 12.3 is designed to enhance the reliability of
Nov 14 1196 Sheba 14.0 detecting genuine sources, and to reject fast
Nov 17 568 Cheruskia 13.3 moving ob jects. Fast moving asteroids,
Nov 22 1529 Oterma 15.6 particularly Mars and Earth crossers, will
Nov 26 1689 Floris-Jan 14.5 pass seconds confirmation, but will fail
Nov 27 200 Dynamene 12.1 hours confirmation.

Dec 3 751 Faina iz‘i The first criteria to search among these
Dec 5 464 Megaira 3.6 rejects involves the IR fluxes. Sources too
Dec 6 2152 Hannibal 15. hot or too cold are eliminated. Next, only
Dec 11 2360 Volgo-Don 15.7 sources above a certain galactic latitude are
Dec 14 7 Iris 8.1 accepted. The next step is to select pairs
Dec 16 351 Yrsa 13.1 of sources if they are observed on different
Dec 18 1626 Sadeya 14.3 orbits of IRAS, and if their fluxes in each
Dec 20 66 Maja }g'g band agree to within certain tolerances. A
gec gg 2;;; gi;fx:ezgzilo 15‘7 listing of these pairs will be produced to be
ec - . X X X

Dec 20 1736 Floirac 14.8 studied by project scientists.

IRAS will be capable of detecting 1800 of the
numbered asteroids with known orbits. This
includes nearly all objects larger than 3 km
in diameter. The telescope measures IR

Table III radiation at 10, 25, 50, and 100 microns, and
Preliminary Ephemeris for 2101 Adonis will determine the thermal fluxes of some S00
asteroids. These data can be wused to
estimate asterocidal diameters {Sky &
Date R.A. (1950) Dec. B Telescope 1980). The improved statistical
(0 hours UT) h m d m Mag. base  that IRAS will provide about the
asteroids will give scientists a better
1983 June 30 18 26. 09 -34 45.8 15.6 understanding of the collisional history of
July 2 18 04.03 -37 15.7 15.2 the solar system. A major step towards such
July 4 17 25. 65 -40 39.1 14.8 an understanding came in August, 1983, when
July 6 16 10. 56 -44 22.1 14.4 it was announced that IRAS had detected a
July 7 15 08.40 -44 57.3 14.4 ring of particles., possibly including
July 8 13 49. 61 -42 35.8 14.4 asteroids, orbiting the star Vega.
July @ i2 28. 71 -35 59.9 14.7
July 10 11 22.37 -26 34.0 15.2 Hipparcos
July 12 10 01. 09 -09 32.7 16.3

Hipparcos, scheduled for launch in 1986, will
be an astrometric satellite whose main task
will be to establish the positions of 100,000
stars with great accuracy. It will also be
able to search for binary asteroids by direct
imaging. As detailed by Schober (1982), some
350 asterocids brighter than B=13.0 will be
accessible to Hipparcos.

-
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