Zvékrytové a astrometricka sekce
Ceské astronomické spole¢nosti

Rokycany, 1999



Zakryty hvézd Mésicem

Mésic obiha kolem Zemé a diky tomu se na obloze pohybuje vii&i hvézdnému
pozadi. Tak se stane, Ze Casto zakryje né€jakou hvézdu. To, Ze je hvézda za
Mésicem, vlastné znamena, ze na Zemi dopada stin Mésice. Tento stin se po
povrchu pohybuje rychlosti obvykle asi 1 km/s.
Nejniz§i rychlost miZe byt 980 m/s, a to v mistech,
kde je Mé&sic v zenitu.

Predpovédi zakrytd hvézd Mésicem pocitala
USNO (U. S. Naval Observatory), od roku 1995 tato
sluzba presla na ILOC (International Lunar
Occultation Center v Japonsku). Pro kaZdou stanici,
ktera napozoruje alespoii deset pouzitelnych zakryth
roéng jsou dodany pfedpovédi pro nasledujici rok.
Zatinajici stanice mohou pozorovat podle Gdaji
kazdoro¢né zverejiovanych ve Hvézdarské roCence
nebo se obratit na narodni centrum pozorovani zakrytd (viz niZe).

Okamziky vstupu za Mésic, stejné jako okamziky vystupu zpoza Mésice se
snazime zaznamenat. Existuje nékolik zpusobl jak tento ¢as zméfit. Uved! bych
dva:

Pozorovatel hledi do dalekohledu a v okamziku, kdy hvézda zmizi (pii
vstupu za Mésic) nebo se objevi (pfi vystupu zpoza Mésice) zmackne tastr
stopek, resp. tlaCitko, kterym se zaznamena Cas v Casové aparatufe (ty
mohou byt rizné). Toto pozorovani je viak zatizeno osobni chybou, reakci
pozorovatele na podnét. Tato reakce (fikame ji Casova rovnice) musi byt
pred nebo po pozorovani zméfena na jakémsi trenazéru a nasledné odeltena
od ziskaného ¢asu. Obvykle ini asi 25 - 35 setin sekundy, ale je to hodnota
velice proménliva a nastala.

Na dalekohled je pfipojena videokamera a ze zaznamu (kam se zarover
nahrava presny &as) pak lze odedist okamzik, kdy k zakrytu doslo. Toto
pozorovani neni zatizeno osobni chybou. Je vSak nezbytné vlastnit drazsi a
technicky naro&néjsi aparaturu. Tato pozorovani se ve svété rozmahaji, u
nas s timto experimentuje Vaclav Pfiban z Dablické hvézdarny (soucast HaP
hl.m. Prahy), ale pozorovani pomoci CCD TV kamer b&zi nyni uZ i na
hvézdarnach ve Vala§ském Mezitici a v Rokycanech.

V praxi obvykle pozorujeme vstupy pfed uplikem a vystupy po Gplfiku, kdyz
likazy nastavaji u neosvétlené Casti Mésice. Napozorované hodnoty jsou posilany
Gabzdyl, Hvézdarna, Valasské Mezifiti, 757 01). Tam se soustfed'uji mé&feni dasl
totalnich zakrytd z Ceska i Slovenska a posilaji se do svétového centra, které je v
Japonsku



Z &ast zakryti mohou byt upresilovany piipadné zjistovany polohy hvézd (ty
uz viak jsou vétdinou velmi dobfe znamy), poloha Mésice, nerovnosti na
okrajovych partiich Mg&sice, poloha pozorovaciho mista (je$te¢ v devatenactém
stoleti tomu tak bylo, dnes mame GPS), pomoci tzv. rychlé fotometrie i rozméry
zakryvanych hvézd. My oviem zakryty jenom pozorujeme, zpracovani se provadi
pravé v Japonsku.

Na rozdil od ptedchozich let bude rok 2000 na zakryty jasnych hvézd Mé&sicem
velice chudy. Ze zakrytd hvézd prvni velikosti nebude pozorovatelny zadny, a
dokonce ani hvézdy jasnéjsi nez 4.0 mag nebudou Mésicem zakryvany prili§ asto.
14. biezna veler dojde k zakrytu hvézdy { Gem - Mekbuda (vstup). V listopadu
pak budeme své&dky dvou ukazd, 13. 11. rAno M&sic schova hvézdu § Tau (vystup)
a 15. 11. 8§ Gem - Wasat (vystup). V roce 2000 nas nefeka ani jeden zakryt téles
slune¢ni soustavy Mésicem. V nasledujici tabulce naleznete zakryty sefazené podle
jasnosti pro rok 2000 az do hodnoty 5.7 mag.

Presto nebude rok 2000 zcela nezajimavy. Jiz 21. ledna pred svitanim dojde k
uplnému zatméni Mésice, které bude téméf v celém svém prib&hu pozorovatelné
ze stfedni Evropy. Prib&h tohoto Ukazu ze zakrytafského zorného uhlu je shrnut v
pfipojené tabulce a na obrazku, ktery vam snad pomtze v orientaci pfipadné i mezi
méné jasnymi hv&zdami nez obsahuje tabulka.

Druhym Ukazem, ktery si zaslouzi nasi pozornost, je pruchod Mésice jizni Casti
oteviené hv&zdokupy Praesepe (Jesle), ktera obsahuje vétsi mnozstvi hvézd s
jasnosti kolem 6. mag. Pro lepsi orientaci je opét pfipojena tabulka a mapa oblasti s
vyznacenou dréhou Mésice. T&Sit se miZete v noci z 20. na 21. fijna 2000.

Je nutno jen véfit, ze v roce kdy mame tak malo $tésti na dobte pozorovatelné
zékryty Mésicem se nam tento handicap vyrovna celkové ptiznivéj§im pocasim.

Poziéni Ghly

§ / Obrazek ukazuje zpusob
urCeni jednotlivych pozi¢nich
uhld  hvézdy. Uhel VA je
vhodny pro azimutalni montaz,
protoze je pocitan od zenitu.
PA se hodi pro paralaktickou
montaz, je urlovan od
severniho bodu Mésice. Uhly

Kresba: Kare! Halli

| // / CA a WA jsou vzhledem k
\\ ,. s - - montazi neutrdlni. CA je
}( 2 \,).Z ssawwmewips - rohovy Ghel a meéfi se od
W, » T termindtes blizstho rohu Mésice (N -

—— - severniho &i S - jizniho, kladné
po neosvétleném okraji). Wattstiv uhel WA je potitan od severniho pélu Mésice a
pozice hvézdy se da urcit podle Wattsovych map.



Occultation Predictions for 52101 Ro
E.Long. +1336'16 Lat +494507
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No
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2223
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Alt. 400 m
Sp Mag
D
of0 35
ofF0 35
bG0 36
bG0 386
jKO 3,8
tKO 4,0
bB5 41
KO 42
KO 42
vKO 43
vko 43
A0 43
A0 43
A0 43
A0 43
tA2 43
vFO 44
vFO 44
vFO 44
VvFO 4.4
vFO 4,4
ako 45
kB5 46
vF8 46
VvF8 46
vB2 47
IKO 47
IKO 47
aM? 48
aM7 48
A5 48
xFS 498
mA3 49
oGO0 50
aG5 50
vkD 50
aGs% 50
vkKO 50
FO " 51
aK2 52
52
KO 52
aAd 5.2
XA0 52
A0 53
AD 53
A0 54
a2 57
MO 57

% Elon Sun
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82+
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+1.5 +04
+1.5 +0.4
+0.1 +25
-0.0 +25
-3.3 +48
+48 -56
-1.5 437
+31 05
+38 -04
47 +72
48 +71
-59 +7.3
5.9 +73
6.1 +7.2
£2 +71
-3.3 +47
6.6 +7.2
40 +6.9
6.1 +6.9
<70 471
58 +69
<75 452
<76 +52
06 +42
01 +4.1
1.1 +40
64 +7.1
45 +7.0
08 +4.2
0.1 +4.1
-85 +53
437 22
-2.7 +38
<22 453
-1.1 07
-1.3 0.7
+1.5 08
+14 -05
-3.0 +48
+0.4 +22
+0.4 +22
+32 -05
44 463
+0.2 +1.0
+70 -386
+©.0 -39
+1.9 +1.1

+46 42

-1.0
+1.8
+1.4
+1.0
+1.1
+0.2
+0.3
+2.0
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+1.8
+0.0
+0.6
+0.4
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+0.7
+0.4
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+0.9
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+1.0
+0.4
+0.8
+0.8
+0.1
+0.9
+0.3
+0.6
+1.3

-0.2
+0.9
+2.2
*1.1
+0.2
+1.9
+1.7
+1.5
+1.7
+1.9
+1.4
+1.5
+1.3
+.3
+0.1
+.4
+0.2
+0.4
+0.7
+9.9

+5.0
=23
0.7
-1.4
+1.9
-1.0
-1.8
+2.1
-1.4
-0.0
+3.4
-2.0
+0.1
0.3
+26
-1.3



Occultation Predictions for SZ101 Ro
E.Long. + 13 36 16 Lat. +49 45 07 Alt. 400 m. T.dia 355 mm. dMag 2
2000 January

Day Time P Star Sp Mag % Elon Sun Moon CA PA WA Long Lat A

h m s No D ill Alt Alt Az o o o Lib Lib m/o m/o
21 3 42 47 D X12204 F2 10.1 33E 178 29 266 81U 136 123 +2.1 +1.2 +0.1-2.
21 3 49 10 D X12201 F5 10.0 20E 179 28 267 88U 155 142 +2.1 +1.2 -0.2-2.
21 4 23 45 R X12201 F5 10.0 OE 179 22 274 84U 230 217 +2.1 +1.2 +0.7-0
21 4 28 09 D X12245 F2 9.7 OE 179 21 274 70U 152 139 +2.1 +1.2 -0.3-2.
21 4 30 05 R X12204 F2 10.1 OE 179 21 275 75U 249 236 +2.1 +1.2 +0.4-1.
21 430 56D 1227 F8 7.9 OE 179 21 275 24U 63 50 +2.1 +1.2 +0.5-0.
21 4 54 19 D X12301 10.6 OE 179 17 279 76U 137 123 +2.2 +1.2 -0.2-2.
21 5 02 57 R X12245 F2 9.7 OE 179 16 281 65U 232 219 +2.2 +1.2 +0.4-0.
21 512 19 D 97613 A2 9.1 OE 179 15 282 77U 80 66 +2.2 +1.2 +0.1-1.
21 512 26 R 1227 F8 7.9  OE 179 15 282 18U 322 308 +2.2 +1.2 -0.4-2.
21 5 14 03 D X12331 F2 9.4 OE 179 15 282 89U 110 97 +2.2 +1.2 -0.1-1.
21 5 20 32 D X12330 A2 9.4 OE 179 13 283 98U 137 123 +2.2 +1.2 -0.3-2.
21 530 21 D 97624mG0 8.7  6E 179 12 285 97U 75 61 +2.2 +1.2 +0.0-1.
21 5 37 20 R X12301 10.6 16E 179 -12 11 287 68U 247 234 +2.2 +1.2 +0.0-0.
21 55258 D 97631 M5 8.5 47E 179 -9 9 289 103U 30 16 +2.3 +1.2 +0.7+0
21 5 59 45 R 97613 A2 9.1 61E 179 -8 8 291 69U 304 290 +2.3 +1.2 -0.4-1.
21 6 01 57 R X12330 A2 9.4 65E 179 -8 7 291 90U 246 232 +2.3 +1.2 -0.1-0.
21 6 04 25 R X12331 F2 9.4 70E 179 -8 7 291 79U 273 259 +2.3 +1.2 -0.2-1.
21 608 50 R 97631 M5 8.5 78E 179 -7 6 292 100U 353 339 +#2.3 +1.2 -1.1-3
21 6 15 13 R 97624mGO 8.7 B88E 179 -6 5 293 89U 308 294 +2.3 +1.2 -0.4-1.
ELEMENTY ZATMENI

Geocentrickd opozice Mésice a Slunce v rektascenzi  2000.01.21  4h 48min 11s

rektascenze Slunce 20"10™"33.5°

rektascenze Mésice gh1o™n33.5°

hodinovad zména rektascenze Slunce 10.58°

hodinovd zména rektascenze Mésice 157.96°

deklinace Slunce -20°03’18"

deklinace Mésice +19°45°13"

hodinova zména deklinace Slunce +33"

hodinovéd zména deklinace Mésice -278"

ekvatoredlni horizontdlni paralaxa Slunce 9"

ekvatoredlni horizontélni paralaxa Mésice 3647"

zddnlivy polomér Slunce 975"

zddnlivy polomér Mésice 994"

polomeér stinu 2717"

polomér polostinu 4667"
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Occultation Predictions
E.Long. + 13 36 16

Day Time
h m
20 22 21
20 22 24
20 23 00
20 23 12
20 23 19
20 23 20
20 23 22
20 23 26
20 23 26
20 23 31
20 23 38
20 23 41
20 23 46
20 23 47
20 23 54
21 0 08
21 0 09
21 0 10
21 011
21 012
21 0 13
21 0 20
21 0 22
21 0 27
21 0 27
21 0 29
21 0 32
21 0 38
21 0 46
21 0 50
21 0 51
21 0 51
21 1 08
21 1 12
21 115
21 1 25
21 1 44
2L 2 852
21 3 07
21 312
21 4 36
21 4 43
21 503
21 512
21 5 37
21 6 27

P

Star

Sp

No D

97925
1282
X13031
X13044
97975
1287
1293

GO
GO
F8
F8
A2
A5
KO

1294bA0
97999cF0
1297kF0
1299vA2

X13078
97994
98002

1303
1293

G5
AS
A0
A3
KO

1294bA0

98009

A3

98014uA0

X13133
X13122
98018

F5
G
A0

1299vA2

98026

AS

1297kF0

1303
98027
X13164
X13192
X13214
X13184
98044
X13231
98053
X13229
98064

A3
A5
ES
F8
KO

98075uA0

98100
98104

A0
KO

98108cA0

X13400
1322
98153
98182
1322
98182

for SZ101 Ro
Lat.

Alt.
October

% Elon Sun Moon

+49 45 07
2000
Mag
ill

9.1 43- 81
6.6 42- 81
8.5 42- 81
9.1 42- 81
8.3 42- 81
6.7 42- 81
6.7 42- 81
6.9 42- 81
8.1 42- 81
6.8 42- 81
6.3 42- 81
9.6 42- 81
8.8 42- 81
8.5 42- 81
6.8 42- 81
6.7 42- 80
6.9 42- 80
7.7 42- 80
8.0 42- 80
8.8 42- 80
0.1 42- 80
7.4 42- 80
6.3 42- 80
8.6 42- 80
6.8 42- 80
6.8 42- 80
7.8 41- 80
8.9 41- 80
9.1 41- 80
0.0 41- 80
8.1 41- 80
9.0 41- 80
9.2 41- 80
8.0 41- 80
9.0 41- 80
9.1 41- 80
8.3 41- 80
8.4 41- 79
9.2 40- 79
9.3 40- 79
0.0 40- 78
6.1 40- 78
8.7 40- 78
8.4 40- 78
6.1 40- 78
8.4 39- 78

=10

=6
-5
=1

Alt Alt Az

62
63
69
71
73
73
73
73
74
74
75

114
118
119
145
148
156
160
171
194

400 m.

CA

o
89S
74N
63N
72N
81N
44s
-45N
~42N
11N
-86N
-41N
89N
80N
55N
-28N
66N
62N
558
65N
37s
758
66N
62N
38s
738
48N
48s
678
57N
29N
598
298
32N
85N
48N
148
58
37s
86N
878
59N
-48S
42N
-808
43s
788

T.dia

355 mm.

PA WA Long
Lib

o
284
301
312
303
294
238

60
56

4

101

56
286
295
319

43
309
313
250
310
232
270
309
313
233
269
327
243
262
318
346
254
225
343
290
327
209
201
232
289
283
3417
148
334
116
239
274

o
268
285
296
287
278
222

44

40
348

85

40
270
278
303

27
293
296
233
294
216
254
293
297
217
252
311
227
246
302
330
238
208
327
274
311
193
184
216
273
266
300
131
317

99
222
2577

#1.
#1s
+1.
#l.
+la
+1s
+1.
+1L.
+1.
#la
#1,
#1.
+1.
#1.
*#1 .
#1
+1.
+1.
+1.
+1.
+1.
+1.
+1
+3
+1.
+1.
+1.
#1,
+1.
+1.
+1.
+1.
+1.a
+1.
+1:
+1.
+1.
5 o B
+1
+1.
+1.
2 5 B
< 2 O
+1.
+1.
1.

Was > VU (1~ ~J~J o 0o o o MmO @O®DaMmO®m®M®MO®MM®DDOD®DM®D®D®®O®DMOD®DD®O©II

dMag 2

Lat A B
Lib m/o m/o
-1.3 -0.3+0.9
-1.3 -0.1+40.6
-1.3 +0.1+0.4
-1.4 +0.1+0.6
-1.4 +0.0+40.8
-1.4 -0.4+42.0
-1.4 -0.3+42.0
-1.4 -0.4+2.1
-1.4 +9.9+9.9
-1.4 -0.0+1.1
-1.4 -0.3+2.2
-1.4 +0.1+1.0
-1.4 +0.2+0.8
-1.4 +0.4+0.1
-1.5 -0.4+2.8
-1.5 +0.4+0.4
=1.5 40.5+40.3
-1.5 -0.0+1.9
-1.5 +0.4+0.4
-1.5 -0.2+2.5
-1.5 +0.1+1.4
-1.5 +0.5+0.4
-1.5 +0.5+0.2
-1.5 -0.1+2.5
-1.5 +0.2+1.4
-1.5 +0.7-0.4
-1.5 +0.0+2.1
-1.5 +0.2+1.6
-1.6 +0.7-0.0
-1.6 +1.4-2.8
-1.6 +0.2+1.8
-1.6 -0.1+43.0
-1.6 #1.3-2.4
-1.6 +0.6+0.9
-1.6 +1.0-0.7
-1.6 -0.2+4.9
-1.6 -0.5+47.7
-1.7 +0.9+2.9
-1.8 +1.240.5
-1.8 +1.2+40.7
-1.8 +1.4-1.3
-1.8 +1.3-2.0
-1.8 +#1.2-2.7
-1.8 +1.5-0.6
-1.8 +1.9+1.7
-1.9 +1.6-0.4
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Tecné zakryty hvézd Mésicem

Jedna se o zvlastni piipad totalnich zakrytd, kdy Mésic jen lizne hvézdu a miize
nastat nékolikanasobny ukaz, jak je hvézda zakryvana nerovnostmi mési¢niho
okraje. Tato udalost je z hlediska jednoho pozorovaciho stanovisté vzacna, proto se
pofadaji za te€nymi zakryty vypravy. PH tom se rojnice pozorovateli roztahne do
hloubky stinu a méfi se ¢asy bliknuti hvézdy.

Na expedice za teCnymi zakryty je nutné specialni
mobilni vybaveni. Aby veskeré naklady spojené s
dopravou pozorovatell a techniky na misto méfeni
nepfiSly v nive¢ je nutné vénovat dostateCnou
pozornost piipravé. Hlavné je nezbytné si pfedem
vypogitat, kudy ptijde po zemi stin, resp. jeho hranice
(zavisi podstatné na nadmofské vysce), vytipovat

T pozorovaci oblast (malo pouzivanou silnici, cestu,
louku) a vybrat vhodna stanovisté s ohledem na nominalni profil.

Na zéakladé dohody s hvézdarnou Vala§ské Mezifi¢i ma tyto tikazy "na starosti"
Hvézdarna v Rokycanech (Voldusska 721/1I, Rokycany, 337 11), kde v pfipadé
zajmu ziskate podrobnéjsi informace.

Pozorovani teCnych zakrytd pfinaSeji detailni informace o profilu polarnich
oblasti povrchu Mésice a jsou téz vyuzivana k upfesnéni drahy Mésice (mimo jiné
uzivanych i pfi pozorovani zatméni Slunce, coz je specialni pfipad zakrytu hvézdy
Meésicem).

: "”‘?‘\ |

88428 DI - 28331 3 42

Celkovy soupis te¢nych zakrytd hvézd Mésicem pro rok 2000 naleznete v
prilozené tabulce pro niZ je zpracovano i grafické znazornéni hranic stini. Na
daldich strankéach se mizete seznamit s Sesti vybranymi nejnadéjnéjsimi ukazy (z
nichz ve dvou pfipadech hranice stinu mine dokonce tésné nase uzemi).

No | Datum | Hvézda |Mag | PCT Cas SN MN | MN CA
SNLT [(94)) AL AL AZ

A | 0201. | S159219 | 7.6 17%- 04h 44m 17° 138° 6.2S

B | 16.01. ZC 508 4.1 | 73%+ 16h 26m 46° 136° 6.08

C [ 2801. | ZC2047 | 6.6 | 52%- 01h 45m 20° 134° 7.68

D | 3101. | ZC2408 | 6.6 | 24%- 04h 36m 16° 146° 9.38

E | 23.02. | S139229 | 73 | 86%- 04h 17m 29° | 223° 8.58

F | 27.08. S 80131 7.2 7%- 03h 04m -10° 17° 79° 11.0N
G | 20.09. | S94183 75 | 61%- 00h 43m 45° 114° | 123N
H | 16.10. Z2C 697 6.5 84%- 23h 53m 31° 136° 14.2N

I | 17.10. S 77196 73 | 76%- 20h 19m 14° 150 11.6N

J ] 20.10. S 97999 15 42%- 23h 28m 15° 77° 10.3N
K | 20.10. S 98020 77 | 42%- 23h 55m 19° 81° 10.5N

L 12010. | ZC1298 | 64 | 42%- 23h 57m | 19° 82° 103N |
M | 17.1L ZC 1282 6.5 66%- 04h 55m -11° 56° 214° 128 |
N | 15.12. ZC 1485 7.1 72%- 23h 59m 37° 114° 2.4N

O [ 16.12. | ZC 1504 | 54 | 70%- 05h 37m -9° 46° | 230° 5.68

P | 3112 | ZC3413 | 6.1 29%- 18h 51m | 15° | 234° | -71.28
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Grazing Occultation near SZ10l1 Ro

Grazing Occultation of 2408 K5 Mag 6.9
Monday 2000 January 31
Nominal Site Altitude 400 m
Closest distance to graze path is 94km at azimuth 40
Longitude Latitude uT Alt Az TanZ PA WA CA
g ¥ & v ¥ h m s Sn Mn o o o o
+ 11 00 00 +52 11 02 4 31 27 10 139 5.86 198,1 191.95 8.66S
+ 11 30 00 +51 55 53 4 31 42 10 140 S5.61 198.1 192.00 8.718
+ 12 00 00 +51 40 38 4 31 59 11 140 5.38 198.2 192.05 8.76S
+ 12 30 00 +51 25 18 4 32 16 11 141 5.17 198.2 192.09 8.81S
+ 13 00 00 +51 09 53 4 32 34 11 141 4.97 198.3 192.14 8.85S
+ 13 30 00 +50 54 21 4 32 53 12 142 4.78 198.3 192.19 8.908
+ 14 00 00 +50 38 44 4 33 13 12 142 4.6) 198.3 192.23 8.94s
+ 14 30 00 +50 23 02 4 33 33 13 143 4.45 198.4 192.28 8.99s
+ 15 00 00 +50 07 15 4 33 54 13 143 4.29 198.4 192.32 9.03s
+ 15 30 00 +49 51 23 4 34 16 14 144 4,15 198.5 192.36 9.08S
+ 16 00 00 +49 35 25 4 34 39 14 144 4.01 198.5 192.41 9.128
Librations Long +2.98 Lat -4.61 P 192.2 D -4.9
Illumination of moon 24%-
Elongation of Moon  58°
Vertical Profile Scale 3.08 km/arcsec at mean distance of moon
Horizontal Scale Factor 1.48 deg/min
Limiting magnitudes for Different Telescope Apertures (mm) s, R St
CA\TDia 50 100 150 200 250 300 350
S.1 745 8.0 8.3 8.6 8.7
Pie 7.6 8.1 8.4 8.7 8.8 s
9.1 6.9 7.7 8.2 8.5 8.7 8.9 w7
1 & % 7.0 158 B:3 8.6 8.8 9.0 9 #
13,1 Tl 7.8 8.3 8.7 8.9 9.1
Profile
T T T T T T
q N\ For E. Long. + 16 68 08
1 % ~12kn
r A\ ‘l‘ =1
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A
- \
\ \l
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\
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-3m -2n -1im om in Zn
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6kn
b 4
. Bkm _|
1°* Graze of 2468 ’ .9, .
: ; " KS u:; 6.9 onlﬂ_tm MOJl-mnrg 31 1




Grazing Occultation near $2101 Ro -
Grazing Occultation of 730 FO Mag 5.1
Wednesday 2000 September 20

Nominal Site Altitude 400 m
Closest distance to graze path is 148km at azimuth 318

Longitude Latitude uT Alt Az TanZ PA WA CA

oi W v o "' " h m s Sn Mn o [} [} ]
+ 11 00 00 +50 05 01 -23 31 36 27 93 1.95 342.9 348.59 11.34N
+ 11 30 00 +50 21 47 =23 32 13 28 93 1.91 342.9 348.59 11.34N
+ 12 00 00 +50 38 34 -23 32 51 28 94 1.88 342.9 348.60 11.33N
+ 12 30 00 +50 S5 19 -23 33 29 28 95 1.85 342,9 348.61 11.32N
+ 13 00 00 +51 12 03 -23 34 08 29 95 1.82 342.9 348.62 11.31N
+ 13 30 00 +51 28 46 =23 34 47 29 96 1.79 342.,9 348.63 11.30N
+ 14 00 00 +51 45 26 -23 35 26 30 97 1.76 342.9 348.65 11.28N
+ 14 30 00 +52 02 05 -23 36 06 30 97 1.74 342.9 348.66 11.27N
+ 15 00 00 +52 18 40 -23 36 45 30 98 1,71 343.0 348.68 11.25N
+ 15 30 00 +52 35 13 -23 37 25 31 99 1.69 343.0 348.70 11.23N
+ 16 00 00 +52 51 42 -23 38 06 31 100 1,66 343.0 348,72 11.,21N

730 = V 480 TAU, 5.09 to 5.13V, Var Type DSCTC

Librations Long -3.03 Lat +4.83 P 348.5 D -3.9
Illumination of moon 62%-
Elongation of Moon 103°
Vertical Profile Scale 2.83 km/arcsec at mean distance of moon
Horizontal Scale Factor 1.87 deg/min

Limiting magnitudes for Different Telescope Apertures (mnm)

CA\TDia 50 100 150 200 250 300 350

T §: 5 7.0 7.7 8.2 8.5 8.8 8.9

9.2 5.8 7.0 7 8.2 8.5 8.8 8.9

11.2 5.8 7.0 248 8.2 8.6 8.8 9.0

13.2 546 7.0 7.8 8.3 8.6 8.8 9.0

15.2 556 79 7.8 8.3 8.6 8.8 9.0
Profile

T T T T




Grazing Occultation near SZ101 Ro -
Grazing Occultation of 697 F8 Mag 6.
Tuesday 2000 October 17

w

Nominal Site Altitude 400 m
Closest distance to graze path is 47km at azimuth 146

Longitude Latitude uT Alt Az Tan2 PA WA CA

o ' " o ' "' h m s Sn Mn o o o o
+ 11 00 00 +48 01 18 -23 42 18 48 121 0.90 340.4 347.49 15.09N
+ 11 30 00 +48 15 38 -23 43 09 48 122 0.89 340.5 347.55 15.03N
+ 12 00 00 +48 29 49 -23 44 00 49 123 0.88 340.5 347.61 14,98N
+ 12 30 00 +48 43 51 -23 44 51 49 125 0.88 340.6 347.67 14.92N
+ 13 00 00 +48 57 42 -23 45 41 49 126 0.87 340.6 347.72 14.86N
+ 13 30 00 +49 11 25 -23 46 32 49 127 0.86 340.7 347.78 14.80N
+ 14 00 00 +49 24 57 =23 47 22 50 128 0.85 340.8 347.85 14.74N
+ 14 30 00 +49 38 20 -23 48 12 50 129 0.85 340.8 347.91 14.68N
+ 15 00 00 +49 51 32 -23 49 02 50 130 0.84 340.9 347.97 14.61N
+ 15 30 00 +50 04 35 -23 49 52 50 131 0.83 341.0 348,04 14.55N
+ 16 00 00 +50 17 27 =23 50 41 50 132 0.83 341.0 348.10 14.49N

697 = Sz TAU, 6.33 to 6.75V, Var Type DCEPS, Phase .94

Librations Long -2.27 Lat +4.73 P 347.9 D =3.9
Illumination of moon 84%-
Elongation of Moon 133°
Vertical Profile Scale 2.34 km/arcsec at mean distance of moon
Horizontal Scale Factor 1.62 deg/min

Limiting magnitudes for Different Telescope Apertures
(mm)

CA\TDia 50 100 150 200 250 300 350
10.5 7.0 7.8 8.3 8.6 8.9 9.1
12:5 7.0 7.8 83 8.7 8.9 9.1
14.5 7.0 7.8 8.3 Y 8.9 9.1
16.5 7.0 7.8 8.3 8.7 89 9+1
1848 7.0 7.8 83 8.7 8.9 9.1
Profile
T T T T I T T
T eraze of 6357 F8, mag 6.3, on Mon. 2608 October 16

1"
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- with a Tertiary Star:

1298 is a Double Star:
Graze Path 0f Secondary

Grazing Occultation of

Latitude

o
+48
+48
+48
+48
+49
+49
+49
+49
+49
+49
+49

26
36
45

29

h
=23
=23
~&J
~23
=23
=23
=23
=23
=23
=23
-23

Graze Path of Tertiary 136.14km S,

Librations
Illumination of moon
Elongation of Moon
Vertical Profile Scale
Horizontal Scale Factor

6.5

WA

(o]
348.39
348.43
348.46
348.50
348.53
348.57
348.61
348.65
348.68
348.72
348.76

54

CA

(]
10.50N
10.46N
10.43N
10.39N
10.36N
10,32N
10.28N
10.24N
10.21N
10.17N
10.13N

later cf. primary.

and 44.3 secs, earlier cf. primary.

1298aGS Mag
Saturday 2000 October 21
Nominal Site Altitude O m
uT Alt Az TanZ PA
m s Sn Mn o o
5% 39 17 79 3.31 4.5
55 53 17 80 3.23 4.5
56 08 18 80 3.15 4.6
56 23 18 80 3.08 4.6
56 38 18 81 3.01 4.7
56 53 19 81 2.94 4.7
57 09 19 82 2.88 4.7
57 24 20 82 2.82 4.8
57 41 20 83 2.76 4.8
57 57 20 83 2.70 4.8
58 14 21 84 2.65 4.9
6.5 & 9.0, Sepn 20.50, PA
31.37km S, and 27.9 secs.
8.8, Sepn 63.20, PA 342
Long +1.78 Lat -1.48 P
42%~
81l

348.7

D +1.4

2.25 km/arcsec at mean distance of moon

1.97 deg/min

T e -'T |
Limiting magnitudes for Different Telescope Apertures (mm) | > _ i
CA\TDia 50 100 150 2060 250 300 350 i ] ! L~
6.1 6.9 7.6 8.1 8.4 8.6 8.7 L //",/‘-\‘
8.1 6.9 7.6 8.1 8.4 8.6 8.8 i L~ ‘/—T j
10.1 6.9 7.6 8.1 8.4 8.6 8.8 T[= l I 1
12.1 6.9 7.7 8.1 8.4 8.7 8.8 L. | | '
14.1 6.9 7.7 8.1 8.5 8.7 8.8 ! { \ o~
Y] e
Profile
1 T T T T
n i° Graze of 1298a6S, mag 6.5, on Fri. 2660 October 26 6kn |
g 4)n
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Grazing Occultation near SZ101l Ro -
Grazing Occultation of 11100F0 Mag 3.5
Wednesday 2000 November 15

Nominal Site Altitude 400 m
Closest distance to graze path is 124km at azimuth 330

Longitude Latitude uT Alt Az TanZ PA WA CA

o T 6 ¥ h m s Sn Mn o o o o
+ 11 00 00 +50 04 33 22 03 43 28 B8 1.92 356.7 347.52 11.45N
+ 11 30 00 +50 15 51 22 04 08 28 89 1.89 356.7 347.56 11.42N
+ 12 00 00 +50 27 03 22 04 34 28 89 1.86 356.8 347,59 11.38N
+ 12 30 00 +50 38 10 22 05 00 29 90 1.83 356.8 347.63 11.34N
+ 13 00 00 +50 49 10 22 05 26 29 90 1.80 356.9 347.67 11.30N
+ 13 30 00 +51 00 05 22 05 S2 29 91 1.77 356.9 347.71 11.27N
+ 14 00 00 +51 10 54 22 06 19 30 91 1.74 356.9 347.75 11.23N
+ 14 30 00 +51 21 37 22 06 46 30 92 1.72 357.0 347.79 11.18N
+ 15 00 00 +51 32 14 22 07 13 31 93 1.69 357.0 347.83 11.14N
+ 15 30 00 451 42 45 22 07 40 31 93 1.67 357.1 347.87 11.10N
+ 16 00 00 +51 53 10 22 08 07 31 94 1.64 357.1 347.91 11.06N

1110 is a Double Star: 3.5 & 8.2, Sepn 6.97

Librations Long +1.43 Lat +0.44 P 347.9 D -0.5
Illumination of moon 79%-
Elongation of Moon 125°
Vertical Profile Scale 2.35 km/arcsec at mean distance of moon
Horizontal Scale Factor 1.89 deg/min

Limiting magnitudes for Different Telescope Apertures

(mm)
CA\TDia 50
Ted .0
9.1
11.1
13.1
181

5

.4
.4
.4

4

[SLNE N N e
@ oo ow
® NV Jwo

Profile

T T I

} T T
1 6raze of 11160F8, mag 3.5, on Wed. 2666 November 15 6kn

1

For E. Long. « 16 08 00
1
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Grazing Occultation near SZ101 Ro

Grazing Occultation of 1504 MO Mag 5.7
Saturday 2000 December 16
Nominal Site Altitude 400 m

Closest distance to graze path is 4lkm at azimuth 40
Longitude Latitude uT Alt Az TanZ PA WA CA

G e - B h m s Sn Mn o o o o
+ 11 00 00 +51 35 28 5 23 06 48 214 0.90 204.6 182,69 4.89s
+ 11 30 00 +51 20 17 5 24 02 48 215 0.90 204.6 182.75 4.95s
+ 12 00 00 +51 04 55 5 24 59 48 217 0.91 204.7 182.81 5.02s
+ 12 30 00 +50 49 22 5 25 56 48 218 0.91 204.8 182.87 5.078
+ 13 00 00 +50 33 37 5 26 54 48 219 0.91 204.8 182.93 5.138
+ 13 30 00 +50 17 42 5 27 52 48 220 0.91 204.9 182.99 5.198
+ 14 00 00 +50 01 36 5 28 51 47 221 0.92 204.9 183.04 5.258
+ 14 30 00 +49 45 19 5 29 49 47 222 0.92 205.0 183.09 5.30s
+ 15 00 00 +49 28 51 5 30 49 47 224 0.92 205.0 183.15 5.358
+ 15 30 00 +49 12 14 5 31 48 -11 47 225 0.93 205.1 183.20 5.40s8
+ 16 00 00 +48 55 26 5 32 48 -11 47 226 0.93 205.1 183,25 5.45S

CASSINTI REGION GRAZE

Librations Long +4.54 Lat -4.18 P 182,9 D -4.2
Illumination of moon 70%-
Elongation of Moon 113°

Vertical Profile Scale
Horizontal Scale Factor

Limiting magnitudes for Different Telescope Apertures

2.49 km/arcsec at mean distance of moon

1.64 deg/min

(mm)
CA\TDia 50 100 150 200 250 300 350
b 6.1 6.4 6.6 6.8
3.5 6.2 7.0 7.5 7.8 8.1 8.3
5.5 6.6 7.4 7.9 8.2 8.5 8.7
75 71 1.9 8.4 8.7 9.0 8.2
9.5 Tl 7.9 8.4 8.8 9.0 9.2
T T T T b
For E. Long. + 16 60 60 i
/,f-;ak-
’
-'/‘ !
‘,f' 7 ~8kn__|
7 }t"'- \ ’ .
" ka
= . ““"-. ! ,-""". ~tkn -
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~ Y > ‘ )
\ PN 7 s ' . kn
e f fscprmatadi e % ,
-3n -2n ~in on in 2n 3
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4kn
= q
1
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1° Graze of 1564 19, mag 5.7, on Sat, 20680 December 16
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Zakryty hvézd planetkami

Planetek s uréenou drahou je jiz vice nez 10 000 a stale rychleji pribyvaji. |
planetky na své draze oblohou ob¢as zakryji, podobné jako Mésic, néjakou hveézdu.
Tyto ukazy zatim nedokaZeme ani Casov€ ani prostorové spotitat zcela presné.
Zatimco predpoveéd zékrytu hv&zdy Mésicem je zpracovana s pfesnosti na nékolik
o Shous sekund a maximalné stovky metra, je u
planetek pozorovaci interval znam na 20-30
minut a stin mdZe jit i o stovky kilometrii mimo
predpovézenou oblast. Divodem je zatim
nedostatetna pfesnost naSich znalosti o
okamzitych polohach planetek.

Predpovédi s wvyhledavacimi mapkami
zpracovavaji pro Evropu organizace EAON
(European Asteroidal Occultation Network) a
IOTA/ES  (International  Occultation and
Timing Association / European Section).
Nejsnaze je mozno je vyhledat na internetu
(http://sorry.vse.cz/~ludek/mp/), kde najdete i pfipadnd upfesnéni "v posledni
minuté".

Tato pozorovani v Cesku zastit’ uje Hvézdarna v Rokycanech (Voldusska 721/11,
Rokycany, 337 11). Protokoly o kazdém provedeném pozorovani je nutno co
nejdfive po méfeni zaslat na Hvézdamu v Rokycanech odkud se dostanou na
pfistudna mista v Ceské republice i ve svété k publikaci a dal§imu vyuziti a
zpracovani. Protokoly se posilaji, i kdyz nedoslo k zakrytu (naprosta vétsina
pfipadil). Je totiz mozné, ze nékdo zékryt pozitivné pozoroval a je nutné vymezit
hranice, a k tomu pravé pfispivaji negativni pozorovani, kdy zakryt pozorovan
nebyl.

Jak uz bylo uvedeno vy3e, jedna se o ukazy pro jedno misto (pozorovaci
stanovisté) velice vzacné a problematické je i pofadani expedic vzhledem k nasi
neznalosti drahy stinu. O to v&tsi v&decky vyznam ma pak kazdé pozitivni méreni.
Piinosem je totiz nejen zpfesnéni pozice planetky v prostoru a tim i jeji drahy, ale
pfedeviim nedocenitelné informace o jejich rozmérech a pfipadné i tvaru, coz jsou
informace, které nam jinak ve srovnatelné kvalité mohou poskytnout pouze
meziplanetarni sondy.

o
== o
1 od

Jiz tradi€n€ je seznam planetkovych zakrytt velice obsahly. O pfirozenou
redukci naSich mozZnosti se jisté postard, jako kazdorong, pocasi. Navic nékteré
zakryty maji takové parametry, Ze k jejich sledovani je potfebny nedostupny
dalekohled ¢i pravdépodobnost ukazu pro nase Uzemi je naprosto zanedbateln,
proto v posledni ¢asti Almanachu najdete jedenact vybranych favoritt.

Pro dalsi zpfesnéni uvedenych nominalnich predpovédi viele doporucuji, mate-
li tu moZnost, sledovat internetovskou stranku http://sorry.vse.cz/~ludek/mp/,
rubriku Updates.



DATE

Jan
Jan
Jan
Jan
Jan

Jan
Jan
Jan
Jan
Jan

Jan
Jan
Jan
Jan
Feb

Feb
Feb
Feb
Feb
Feb

Feb
Feb
Feb
Mar
Mar

Mar
Mar
Mar
Mar
Mar

Mar

Jul

Aug
Aug
Aug
Rug
RAug

TIME
uT

22h44.3
21h37.7
20hl6.8
22h35.4

1h31.2

23h31.5
23h47.9
2h 4.5
3h 3.1
ik 4:7

17h 7.0
17h45.8
3h 4.5
23h33.4
18h46.¢€

22h 5.9
18hd44.1
23h23.6
18h29.9
17h37.1

2h$7.5
6hl6.9
21h51.7
22h13.9
23h30.3

19h37.5
22h31.8
0h50.1
23h12.1
4h34.5

3h39.1
16h36.9
18h52.8
20h44.2
2hl2.6

20h56.8
20h42.2
18h1l4.6
16h51.8
19h36.8

4h 7.4
20h52.8
21h17.1
22h46.4
23h22.2

21hl12.8
18h 1.0
0hl6.2
19h53.0
17h47.5

1h30.2
16h47.7
Ohl9.3
1h 9.4
1h56.1

23h40.5
4h19.7
21h47.1
1h56.0
0h58.6

23h47.0
22hl15.8
20h21.9
2h 6.1
22h27.4

10h29.7
3h46.8
3h25.8
2hl4.4
19h39.1

MINOR PLANET

No.

6
42

3
7
155
2

29
980
102

2

49

29

1000

257
2
6

9
760

1481

29
2

€9

94
167
72

29

238
216
314

2

44

94
195
283

6
282

155
13
6
425
619

20
270
791
859

2

29
435
M
202
87

146
423
590
547
144

3
4
287

-

40

1605

80
142
441

1263

26
3
372
88
511

Name

Hebe
Diotima
Iris
Scylla
Pallas

Amphitrite
Anacostia
Miriam
Pallas
Pales

Amphitrite
Piazzia
Silesia
Pallas
Hebe

Iris
Massinga
Tubingia
Amphitrite
Pallas

Hesperia
Aurora
Urda
Kotelnikov
Amphitrite

Hypatia
Kleopatra
Rosalia
pallas
Nysa

Aurora
Eurykleia
Emma

Hebe
Clorinde

Scylla
Egeria
Hebe
Cornelia
Triberga

Massalia
Anahita
Ani
Bouzareah
Pallas

Amphitrite
Ella

Iris
Chryseis
Sylvia

Lucina
Diotima
Tomyris
Praxedis
Vibilia

Juno
Vesta
Nephthys
Vesta
Harmonia

Milankovitch

Sappho
Polana
Bathilde
Varsavia

Proserpina
Juno

Palma
Thisbe
Davida

-

W s
W s

O 2@ Ww
O W

w ®

STAR

Designation

GSC
GsC
TYC
HIP
TYC

GsC
THC
HIP
GsC
TYC

TYC
TYC
HIP
GsC
GSC

GSC
TYC
TYC
GsC
GSC

0084 00851
2470 00150
0819 00208
37124

6566 01294

2373 00948
1893 00464
39740

6566 00938
1880 01817

2373 01799
2889 01999
28748

6544 03672
0683 00810

0801 00004
2412 00074
1872 01508
1843 00227
5983 00988

4930 00206
6787 00787
-06407198

1866 01574

> 1857 01614

78943

2419 00156
1882 01513
1297 00667
+16#03300

2465 01335
1812 01732
+16#01257
1902 00607
+03#05659

66600
-00#05138
1389 00373
5557 00709
0194 01669

1875 02537
0846 00119
0805 01234
+20#02178
1876 01001

0889 00795
2468 00464
69631

5087 00184
-10404663

5212 00753
6323 00073
0304 00965
6323 01853
6874 00570

5173
51586
6847 0
5735 0

0815 0

-08405995
-03816114
11333

059¢ 01001

TYC 6877 00530

mag.

11.51
10.45
11.10

9.68
10.28

12.08
10.32
9..59
114770
9.63

10.55
8.89
8.26

11.59
9.62

10.44

8.45
10.45
11.86
11,59
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DATE TIME MINOR PLANET STAR

uT No. Name Dur. Designation mag.
sec
Aug 12 22h4l.3 884 Priamus 10.4 TAC +15#00178 10.70
Aug 27 Oh44.2 324 Bamberga 155 GSC 1793 0082% 9.90
Rug 30 18hl7.8 3 Juno 24.1 GSC 5204 00253 11.68
Sep 01 2h31.6 914 Palisana 11.3 TAC +37#06955 10.47
Sep 05 20h 4.5 78 Diana 25.6 TYC 6883 00093 10.35
Sep 06 21h29.5 626 Notburga T8 HIP 111044 8.78
Sep 10 0h42.4 111 Ate 14.8 HIP 2559 8.47
Sep 11 5h29.7 324 Bamberga 21.6 GSC 2343 01660 11.94
Sep 20 0h38.9 192 Nausikaa 28.9 TYC 1213 00825 9.22
Sep 20 16h34.1 37 Fides 6.2 TYC 6833 00485 10.58
Sep 21 1h55.0 412 Elisabetha 21.0 TAC +01#00912 10.93
Sep 21 2h 7.1 336 Lacadiera 8.0 TYC 0572 00380 9.30
Sep 23 4h 0.6 743 Eugenisis 3.8 TYC 1310 02435 9.21
Sep 24 4h 1.8 2453 wabash 6.0 HIP 10375 9.20
Sep 26 Ohl2.0 38 Leda 4.1 TYC 1876 00850 11.50
Sep 26 5h36.4 328 Gudrun 3.7 TYC 2484 00937 8.50
Sep 26 17hl10.1 222 Lucia 9.7 HIP 98948 9.16
Oct 01 21h24.3 701 oOriola 3.6 TYC 0611 00047 10.86
Oct 02 18h 1.3 543 Charlotte 25.2  HIP 104904 7.47
Oct 06 22hl6.1 31 Euphrosyne 20.3 TYC 2375 02899 10.30
Oct 15 1h19.6 360 Carlova 12.3 HIP 9975 8.41
Oct 15 3h53.3 63 Ausonia 38.8 TYC 2390 00385 11.24
Oct 16 23hl12.1 840 Zenobia 6.5 TYC 1843 00609 9.80
Oct 18 1%h25.9 1258 sicilia 7.0 TYC 5778 01003 11.20
Oct 18 21h 6.3 324 Bamberga 49.5 GSC 2852 02003 10.27
Oct 21 20hll1.0 1470 Carla 3.4 HIP 4778 7.65
Oct 22 19h12.7 192 Nausikaa 18.4 TYC 1211 00680 10.10
Oct 24 18h 4.4 3 Juno 23.9 GSC 5782 00114 11.27
Oct 25 2h 1.6 261 Prymno 4.7 TAC +09#00484 11.20
Nov 04 16h 1.9 613 Ginevra 4.6 HIP 103218 8.07
Nov 05 1h56.1 Jupiter 10379.0 HIP 20994 9.84
Nov 05 2hl9.3 179 Klytaemnestra 8.2 TYC 1816 00496 9.43
Nov 06 1h 6.5 965 Angelica 4.6  TYC 1812 01945 11.02
Nov 07 19h45.6 476 Hedwig 6.4 HIP 103334 8.41
Nov 09 6h39.0 166 Rhodope 40.7 TAC +09#02350 10.56
Nov 12 22h48.8 324 Bamberga 39::3 GSC 2850 00874 11.41
Nov 15 15h38.0 4 Vesta 18.0 GSC 6921 00371 12.00
Nov 16 17h59.0 31 Euphrosyne 17.5 GSC 2866 01732 11.30
Nov 19 3h56.6 31 Euphrosyne 17.6 GSC 2870 02475 11.88
Nov 20 0h35.0 516 Amherstia 5.0 TYC 2309 00935 9.94
Nov 25 5h10.1 752 sulamitis 10.2 TYC 1878 01194 .63
Nov 25 17h 8.6 524 Fidelio 3.6 TYC 5789 00321 11.29
Nov 25 21h26.1 539 Pamina 7.8 TYC 1884 00990 11.30
Nov 26 S5hl8.6 1243 Pamela 6.3 TYC 1317 01061 10.04
Nov 26 17h45.9 391 Ingeborg 4.4 TYC 4685 01037 11.11
Dec 01 3h38.7 110 Lydia 3.4 TYC 0286 00418 10.92
Dec 01 4h 3.2 479 Caprera 12.8 TYC 0741 00076 9.63
Dec 01 4h 8.9 324 Bamberga 43.7 GSC 2832 02391 10.55
Dec 01 20h23.7 476 Hedwig 4.4 TAC -05#12813 10.62
Dec 02 0hl6.9 300 Geraldina 6.3 TAC +20#00709 10.92
Dec 03 17hl2.2 30 Urania 88.0 HIP 7644 8.16
Dec 03 22hl7.6 38 Leda 9.7 TYC 1891 00834 10.44
Dec 07 20ni2.0 403 Cyane 3.3 TAC +02#11917 11.36
Dec 08 5h14.9 912 Maritima 9.7 TYC 2981 00701 10.39
Dec 09 21h22.7 479 Caprera 9.7 TYC 0740 00269 10.22
Dec 10 2h 9.5 31 Euphrosyne 24.1 GSC 2855 01191 11.39
Dec 10 19h29.6 199 Byblis 3.7 TYC 1310 00185 10.23
Dec 11 7h 5.3 752 Sulamitis 6.8 HIP 28969 6.81
Dec 17 6h49.3 268 Adorea 4.9 HIP 63634 9.28
Dec 18 18h48.2 516 Amherstia 9.6 TAC +28#00307 10.01
Dec 20 5h52.6 489 Comacina 5.7 TYC 4960 00219 11.16
Dec 22 3h35.6 523 Ada 6.1 TYC 1378 00723 §.64
Dec 23 Oh 6.7 412 Elisabetha 12.4 HIP 12598 7.68
Dec 23 5h42.4 399 Persephone 4.1 TYC 2945 01383 10.36
Dec 24 22hS51.0 223 Rosa 10.2 TYC 1926 01137 9.99
Dec 25 2h 8.7 280 Philia 23./6 TYC 1418 01055 9.28
Dec 27 20h18.7 527 Euryanthe 10.3 TAC +04#01283 11.82

Dec 31 6h44.0 Mars 214.0 TAC -11#04707 11.08



Dedlination (2000.0)

49 Pales - TYC 1880 01817
2000jan 17 147U T.

Planet Star Source kat TRC
V mag = {1162  Diam = 154.0 km =0 12" a= 6M35Ms4 0548 3= +23° 1835 08"
n= 27.88'h x= 510" Ret. = EG98-nnn V. meg = 983 Ph. meg. = 9.87
Am =22 Max dur = 16.0s Sun :182° Mocn : 40°  77%
. * N L ] .
L] -
‘ I
. . . ! ‘s ! M
C . § o ool
. 1 e °
¢ beee i X »
'y .
L] -
L L
’ . - 0 . *
. . e, . L ne OhS4m00s - 1h5MOCs. it 1m
£ N ~ , n!
.. e ° N v |
; e . B . " magn
D - : : N, e .
. w3 ow i L scale
Ce S e SRS @
4240 . CE B s e W SN O e ote N .
. <t * » . * . - r . 2
¥ . ’ ., .
[} . . o _ B -" . . 3
‘. 19 ., .
. e s L et .. . i -
" * . ‘ D e e “,' e ® @ ¢
. 3 . . . v (@
PN : . R g "y S ®5
+23°% ‘e X ..‘ . e . ‘ = : e 6
2 A . ¢ i .
C e s o . » . . - o 7
. " L4 " T ‘ » * 5 .
. @& = & S . e 8
5 v
. & W . -' . . .. ,'.. o ) « g
w220 . S T : ° ‘ 10
- P ‘e :
i) T x !
8h4S 8h40 8has 530 525

Right ascension {2000.0)




Declination (2000.0)
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