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VORWORT

Die Methode von Horrebow-Talcott zur Breitenbestimmung ist immer noch eine der
genavesten und zugleich einfachsten Methoden und fir Beobachter, die mit dem Pas-
sageninstrument arbeiten, reprdsentiert sie Uberhaupt das einzige praktikable Verfah-
ren. Die Auswahl geeigneter Sternpaare ist bekanntlich sehr mihsam. Herr Dipl.Ing.
Friedrich REICHHART hat deshalb im Zuge seiner Diplomarbeit ein Computer-Pro-
gramm erstellt, das die Auswahl aus allen FK4 - Sternen nach bestimmten Kriterien
vornimmt. Mit diesem Programm wurde dann der vorliegende Katalog geschaffen und
ich gebe Herrn REICHHART hiermit die Gelegenheit, diesen als eigenen Band der
Reihe "Geowissenschaftliche Mitteilungen" zu versffentlichen. Um einerseits den
Kreis der potentiellen Benutzer mdglichst gro3 zu machen, andererseits den Umfang
des Bandes in Grenzen zu halten, wurde der Anwendungsbereich vorlaufig auf nord-
liche Breiten von 30° bis 60° beschrénkt. Eine Erweiterung auf andere Zonen und
eventuelle Einbeziehung der Supplementsterne des FK4 ist jederzeit ohne grofle Mihe

moglich. Die Handhabung des Katalogs wird vom Autor in der Einleitung erldutert.

Die Ausarbeitung des Katalogs erfolgte an CDC - Cyber 74 des Rechenzentrums der
TU Wien, Abteilung Digitalrechenanlage.

Ich benitze die Gelegenheit, um dem Bundesministerium fur Wissenschaft und For-
schung fur die gro3ziigige Férderung der Reihe "Geowissenschaftliche Mitteilungen"

zu danken..

Dr. Kurt BRETTERBAUER

o.Univ.Prof. und Vorstand
des Instituts fur Hohere Geoddsie



PREFACE

The method of Horrebow-Talcott for latitude determination still is one of the
simplest and most accurate methods, and for observers who make use of the transit
instrument it represents the only practical procedure. The selection of suitable star
pairs is rather tedious. Therefore, Mr. F. REICHHART in the course of his thesis had
worked out a computer program for the selection of Horrebow-pairs from all FK4 stars
according to certain criteria. On basis of this program the catalogue at hand was
compiled, and | herewith provide the opportunity for Mr. REICHHART to publish his
catalogue as a separate volume of the series "Geowissenschaftliche Mitteilungen".

In order to address as great a field of potential users as possible on the one hand, and
not to exaggerate the size of the volume on the other, the range was limited to nor-
thern latitudes from 30° to 60°. An extension to other zones or an eventual incorpo-
ration of the FK4 supplementary stars is possible any time without troubles. Manipula-

tion of the catalogue is explained by the author in his introduction.

The catalogue itself was produced on CDC - Cyber 74 of the Computer Center of

the Technical University Vienna.

| take the opportunity to express my thanks to the Federal Ministry of Science and
Research for the generous financial support of the "Geowissenschaftliche Mitteilun-

gen'.

Dr. Kurt BRETTERBAUER

Prof. and Head
of the Institute of Geodesy



KATALOG VON HORREBOW - PAAREN
enthaltend alle Sterne des FK4 von DEC = - 15° bis DEC = + 90°.

CATALOGUE OF HORREBOW - PAIRS
containing all stars of the FK4 from DEC = - 15° to DEC = + 90°.



INTRODUCTION

Because of the difficulties arising in selecting suitable star-pairs for the method of
Horrebow-Talcott for latitude determination the author thought it useful to establish
a star-program generally valid for a larger range in latitude. The catalogue at hand
was compiled in accordance with (1). In view of the high precision of the HT-method
only FK4-stars were incorporated, as for these stars sufficiently accurate coordinates
are available. For the selection of star-pairs a FORTRAN-program was worked out.
The coordinates stated in the catalogue at hand are apparent places 1975,0. They

were computed from mean coordinates, marking use of a program done by Dr. G.

GERSTBACH (2).

The principle of the selection of star-pairs:

The geographic latitudes of observation stations was limited from ¢ = 30° to
b =60°. As the maximum zenith distance was set to z = 45° all stars with declina-
tion ranging from A = - 15° to A =90° are in question. As a selecting criterion
for the formation of a pair only the time difference between meridian passages of both
members of the pair was chosen. That difference had to be at least 2 minutes and
30 minutes at the most. Because of the small number of pairs available the author had
desisted from any further restriction. Occasional restrictions concerning zenith dis-

tance or magnitude of stars are entirely left to the observer.
Composition of the catalogue:

In order to make the tables as simple and clear a possible, all pairs in question were
collected into groups of one hour local sidereal time according to the right ascension
of the first member of the pair. Within such a group the pairs were brought into order
according to the average declination of the pair which is equal to the geographic la-

titude of the observation stafion.

Example for application of the catalogue:

Observation station Vienna: PHI = 48° 127
h

Time of Observation in local sidereal time: l4h - 17

Measuring range of micrometer eyepiece: B = 25’



EINLEITUNG

Wegen der Schwierigkeit der Auswahl geeigneter Sternpaare fir die Horrebow-
Talcott Methode zur astronomischen Breitenbestimmung erschien es dem Autor sinn-
voll, ein fur gréBere Breitenbereiche allgemeingiltiges Sternprogramm zu erstellen.
Dieser Katalog wurde in Anlehnung an (1) aufgebaut. Wegen der hohen Genauig-
keit der HT-Methode wurden nur FK4-Sterne herangezogen, da fur diese auch genu-
gend genaue Sternkoordinaten vorliegen. Fur die Sternauswahl wurde ein FORTRAN-
Programm entwickelt. Die im Katalog angefihrten Koordinaten sind scheinbare Orter
1975,0. Zu deren Berechnung wurde ein Programm von Univ, Assistent Dr. G.GERST-
BACH (2) benutzt.

Prinzip der Sternauswahl:

Die geographische Breite der Beobachtungsorte wurde mit ¢ = 30° bis $ = 60°
festgelegt. Da eine maximale Beobachtungszenitdistanz von z = 45° angenommen
wurde, kommen alle Sterne mit Deklinationen von A= - 15° bis A=90° in Frage.
Als Auswahlkriterium fur die Bildung eines Paares wurde nur die Zeitdifferenz der
Meridiandurchginge der beiden Sterne gewdhlt. Sie mu3 mindestens 2min und darf
hdchstens 30rnin betragen. Wegen der geringen Anzahl der Sternpaare wurde auf je-
de weitere Einschrinkung seitens des Autors verzichtet. Fallweise Einschrankungen

hinsichtlich Zenitdistanz oder Helligkeit bleiben dem Beobachter Uberlassen.
Aufbau des Sternprogramms:

Um ein moglichst Ubersichtliches Sternprogramm zu schaffen, wurden die in Frage
kommenden Paare nach der Rektaszension des 1. Sternes des Paares in Gruppen von
lh Ortssternzeit zusammengefal3t. Innerhalb einer solchen Gruppe wurden die Paare
nach der mittleren Deklination (= geographische Breite des Beobachtungsortes) ge-

ordnet.
Beispiel fur die Anwendung:

Beobachtungsort Wien: PHI = 48° 12’
Beobachtungszeitraum in Ortssternzeit: 14h -17
MeBbereich des Okularmikrometers: B = 25’

h



VI

Now take all pairs within ]4h and ]7h whose mean of declination is between the
limits: PHI + % = 480 1% + 127, As the mean declination of a pair equals the

geographic latitude of the observation station, find those pairs for which the values

of the first column (PHI) are between 48°00'and 48°24” . These pairs are:

Sid. Time: PHI NR M RA DEC ZD  vide page
1472 45" 48°00’ 528 4.9 14M5" 51297 2° I
540 5.4 14 36 44 30
48 14 531 4.1 14 24 51 58 4°
540 5.4 14 36 44 30
48 15 534 3.8 14 31 30 29 18
554 5.0 14 57 66 02
48 23 907 2.1 14 09 90 51 e
15% "5.1 1428 5 56
15 1P 48°19’ 565 5.2 15M4™ 67°26" 160 e
572 8.7 1527 29 11
16" 17 48°05’ 63 4.5 16M24™ 14°05’ d4° -
912 4.4 16 48 82 05
48 21 609 3.8 16 21 19 13 260
623 6.4 16 32 77 30
48 21 634 3.9 16 59 30 58 0
639 3.2 17 09 65 45

From the above list the observer may select the most suitable star-pairs. Star Nr.540
shows up in two different pairs, so it is obvious that one pair must be expelled.

Besides, there are temporal overlaps of some pairs.

To find the best selection in the example one might reason as follows:

l4h- 15h: Pair 907/1375 possible, but not extremely well suited because of large

zenith distance and great difference in magnitude. From the remaining
three pairs only one can be observed because of temporal overlaps. Best
choice 528/540 or 531/540.

I5h- léh: There is only one pair 565/572.



VII

In Frage kommen alle Sternpaare in der Zeit von 14h - ]7h deren mittlere Dekli-
nation zwischen PHI + g = 48° 12’ + 12" liegt. Da die mittlere Deklination
eines Paares der geographischen Breite des Beobachtungsortes entspricht, entnimmt
man den Tafeln alle Sternpaare fur die das Argument der 1. Spalte (PHI) zwischen

48°00" und 48°24” liegt. Diese Paare sind:

Zeit: PHI NR M RA DEC ZD siehe Seite
140 15h 48°00" 528 4.9 14Ms™ 512297 50 ”
540 5.4 14 36 44 30
48 14 531 4.1 14 24 5] 58 0
540 5.4 14 36 44 30
48 15 534 3.8 14 31 30 29 18®
554 5.0 14 57 66 02
48 23 907 2.1 14 09 90 51 p
1375 5.1 14 23 5 56
157 16 48°19’ 565 5.2 15M4™ &7 08 160 -
572 3.7 1527 29 11
160 17h 48°05" 613 4.5  16"24™ 14°05" 24° o
912 4.4 16 48 82 05
48 21 609 3.8 16 21 19 13 v
623 6.4 16 32 77 30
48 21 634 3.9 16 59 30 58 172
&8 8,2 1A 65 45

Aus diesen Msglichkeiten mu8 nun der Beobachter die fur ihn ginstigsten Paare aus-

wdhlen.

Man sieht zum Beispiel, da3 der Stern Nr.540 in 2 Paaren vorkommt, weswegen

eines dieser Paare ausscheiden muB. AuBerdem gibt es zeitliche Uberschneidungen.
Die gunstigste Auswahl wire in diesem Beispiel vermutlich:
]4h- ]5h: Das Paar 907/1375 méglich, aber nicht sehr ginstig wegen grofer Zenit-
distanz und groem Helligkeitsunterschied.

Aus den anderen 3 Paaren kann wegen der Zeitiberschneidung nur 1 Paar

beobachtet werden. Am gunstigsten 528/540 oder 531/540.



VIII

léh- l7h: Either 613/912 or 609/623 has to be taken because of overlaps. The first

pair has the larger zenith distance, the second one a rather great differen-
ce in magnitude. Then of course 634/639.

Hence, five pairs are available between 14h and 17h local sidereal time.

LITERATURE

(1) PENTTI KALAJA:

Catalogue of Star Pairs. Publication of the Finnish Geodetic Institute Nr.41,
Helsinki 1952.

(2) GERSTBACH G.:

FORTRAN-program for the computation of apparent places of FK4-stars from
mean places of 1972. Vienna 1972.

Address of the author: Friedrich REICHHART
1220 Vienna, Schachnerstrafle 53



]5h— léh: Nur das Paar 565/572 vorhanden.

léh- l7h: Entweder 613/912 oder 609/623 (jedoch groBer Helligkeitsunterschied).
AnschlieBend 634/639 sehr gunstig.

. h .
In dem Zeitraum von l4h- 17" Ortssternzeit stehen also 5 Paare zur Verfugung.

LITERATUR

(1) PENTTI KALAJA:
Catalogue of Star Pairs. Versffentlichung des Finnischen Geoddtischen Institutes
Nr.41, Helsinki 1952.

(2) GERSTBACH G.: -
FORTRAN-Programm zur Berechnung der scheinbaren Orter von FK4-Sternen aus
den mittleren Ortern von 1972. Wien 1972.

Anschrift des Autors: Dipl.Ing. Friedrich REICHHART
1220 Wien, Schachnerstrale 53



e ® o o o 5 o o o
X

WXDXNVINVONUVFE OWIU ATV NSO NWNODEFNDINOOTDIVE NLNOVVINOFSF AT DO

DO OO R OO0 MOOOOROWOCOFP,ROOVOPOF,F MOODNWEFOOLIOOMMODLOOhOMOOoo O

NN SN NN NEEVWNENESTNEFOOVNWINVNOEFENEFOOTN NN VTEWEESSFSFNOINDNEFSFFNATNAN VN O

- o

STERNPAARE VON 0 BIS 1 UHR
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STERNPAARE VON 0 BIS 1 UHR
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36 4.5 1 5 15 86 8 1030 5.3 1 6 36 54 LA 1021 4.6 D 48 27 &N 57
L5 40 20 3.5 3 3% 0 30 4u 47 53 24 5.7 0 46 0 74 52 52 1 19 4.5 0 37 15 29 11
32 2.8 G 55 13 6w 35 1032 4.9 1 10 B8 20 5S4 24 5.7 0 46 0 74 52
t5 48 1289 5.2 C 13 49 37 5¢C 48 2 32 2.8 0 55 13 ¢ 35 52 17 21 2.5 0 33 6 656 24
17 3.7 8 35 35 63 45 L2 2.4 10 @R B85 39 25 4.7 3 63 21 438
45 5¢C i L.2 £ 31 35 62 u1d w8 11 102C¢ 5.2 0 47 41 16 49 52 25 2L 5.7 0 44 0 74 52
1223 S.6 0 %6 38 28 52 L1 5.7 i1 M0 7 79 38 43 4.7 1 10 13 29 538
45 S¢C 24 5.7 44 3 74 52 48 12 16 4.2 0 31 35 62 4§ 52 418 20 . BiS 0 38 0 337 w4
1023 5.2 T 47 41 16 49 18 4.5 J 35 34 33 35 24 5.7 0 46 3 74 52
45 53 1 2.1 ¢ 7 n 28 57 L3 26 2 2.4 3 7 5t 59 4 53 0 32 2.8 0 55 13 67 35
16 4.2 Jd 31 35 62 4§ 130IC9 52 0 19 49 37 50 1035 5.0 1 20 53 45 24
L5 57 21 2.5 £ 39 & 5& 26 48 26 1223 5.6 g 56 130 [28 52 53 7 1035 5.8 0 17 21 31 23
. L2 2.4 1 @| 21 8% 30 4h 5.0 1 26 11 68 0 24 5.7 0 44 0 74 S2
45 59 16 4.2 g 31 B85 . 62 w8 43 41 21 2.5 i 39 6 56 24 S5 11 33 3.0 0 55 231 34 22
19 4.5 g 37 15 29 41 1621 4.4 0 4A 27 40 S7 L6 5.0 1 24 11 68
L6 b 17 3.7 5 35 35 53 4k 48 51 18 4.5 0 35 34 33 35 56 12 1023 5.6 0 56 33 29 S2
3B 38 i 95 23 38 22 29 S.4 0 49 13 HL 7 L1 S.7 1"0° 7 79 B3
L6 18 2 2.4 e 7 5 59 i L3 14 33 3.9 0 55 23 38 22 S4 13 18 4.5 0 35 3« 33 35
18 4.5 G 35 34 33 35 L8 2.8 1 24 12 60 7 24 5.7 0 b 0 74 52
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STERNPAARE VON 1 BIS 2 UHR

PHI NR M RA DEC PHI NR M RA DEC PHI NR M RA DEC
G M H M S G M G M H M S G M G M H M S G N
35 14 1082 5.6 50 35 SEud 37 22 1C4G S.0 1 26 11 4S5 17 38 31 46 5.0 1 2% 11 6% 0
81 5.7 2 16 46 19 47 66 3.6 1 51 41 29 23 53 4.5 1 44 6 Q-2
35 22 1045 bL.2 1 35 21 41 17 37 28 1328 5.6 1 3 47 14 49 38 40 1047 S.b 1 40 3% 35 7
e B 1 51 41 29 24 LR 2.8 1 24 12 609 7 78 2.3 2 2 3¢ L2 13
35 3C < 5.5 1 43 31 67 S5 37 32 66 2.7 1 53 17 20 41 38 48 1033 S.6 1 2. 27 T 27
RS  L.8 1 62 17 3 4 irs4 5.0 2 ¢ uC 5S4 22 1042 S.a 1 2923 70 9
35 32 Lo 5.0 1 24 11 6% 0 37 37 L3 L.7 1 10 1'sa =29 58 38 S0 56 4.7 1 40 9 S\ 1282
65 L.A 1 52 "187 3 4 1640 S.0 1 26 11 4S5 17 71 4.1 2 120 72 1%
35 3i6) 13c0  Sa7 1 46 51 16 50 37 4( L3 2.8 1 24 12 w0 7 38 51 45 4.7 118 7 27 8
124 S.40 2 0 4% 54 22 5C 3.7 1 30 10 15 18 57 4,2 1 462 7 50 34
35 37 L1 5.7 1 am % 929 188 37 41 L3 u,.7 1 10 18 29 513 38 57 36 L.b 1 149 7 4S5
47 3.8 1 22 483 -8 19 1535 5.0 1 20 53 4S5 24 1042 5.9 1 29 23 70 9
35 37 L3 4.7 119 1 2:9: 1519, 37 41 1033 5.6 1 12 27 7 27 38 59 52 3.8 1 36 29 &8 30
1045 4,2 1035 21 Wiy W 55 5.5 1 4C 31 H7 55 At 3.6 1 561 41 29 28
35 38 57 4.2 1 42 7 5S¢ 34 37 41 65 4.8 1 5@ 17 3 & 39 8 51 5.5 1 36 82 72, 55
RE 2.7 1 53 17 20 W1 70 bL.1 2 120 72 18 56 bL.7 1 40 9 5 22
35 41 37 AR.2 ¥ 2 33 1 14 37 43 AN 1 44 6 9 2 39 14 43 4.7 1 10 18 29 S8
1062 5.9 1 23 2@ 7& 1 76 6.1 2 12 B3 pB6 25 52 3.8 1 36 29 4A 39
35 42 A3 SH3 3y 15 82 8 29 37 L 103 5.6 1 12 27 7| 27 39 22 63 3.4 1, 52 87 68" 33
S5 SLS 1 43 31 67 S5 Lh 5.0 1 26 11 KR 0 1057 6.0 2 11 43 15 10
35 45 1934 5.3 1 15 32 3 29 37 45 1C42 5.9 1 29 23 70 9 39 23 S0 3.7 1 3050 115 483
L6 5.0 126 11 68 9 56 L.7 1 40 9 Sl _2*2 63 3.4 1 52 37 63 33
35 49 66 2.7 1 53 17 20 41 37 47 1346 5.6 1 35 48 12 1 39 35 1042 5.9 1 29 23 79
77  S.4 2/ ‘5 5l G F3 3.4 1 52 37 /3 33 50 4.5 1 46 6 9
35 50 L 3.5 Sl Gt 2G 28 37 48 129 S.5 1 50 35 5SC 41 39 53 1046 5.6 1 35 43 12
73 2.3 2 223 42 13 1659 Sk6 2 14 19 24 S6 55 5.5 1 40 31 67 S5
35 56 52 3.8 1 35 29 48 33 37 49 45 4.7 1 18 7 &% 18 40 1 L6 5.0 1 26 11 63
746 2.2 2 5 47 23 21 €2 3.8 1 36 29 48 30 1045 S.h 1 35 8 12
36 4 L3 2.8 1246 12 ot 7 37 51 183G 5.3 1 6 36 54 LA 40 1 537 4.2 1 42 7 50 34
10us 5.6 1 35 48 12 1 1032 4.9 1 10 '8 23 56 64 3.6 1 51 41 29 23
36 9 £3 0 3.b 1 62 37 53 33 37 53 36 L.4 b E S 7 uS 40 11 1033 5.6 1 e 27 7 27
b= L.5 211 42 B L4 46 5.0 1 26 1t 68 ¢ 51 S5 1 36 32 72 55
36 13 45 4.7 11 7 27 8 38 ¢ €4 5n5 1 3k 32 72 S5 40 12 105) 5.7 1 46 51 16 S0
1945 S.G 1 25 11 4S5 17 65 L.% 1 52 17 3 4 53 3.b 1 52 37 63 33
36 18 fT  L.S 1 44 6 9 2 39 12 1034 5.3 1§ 1% S 3 29 4C 12 1040 S.0 1 26v 11 &S 17
63 3.4 1 52 87 63 38 SH  SlSi 1 36 32 72 S5 1047 S.b 1 40 33 35
76 36 1Ju2 5.9 1 49 28 78 K9 38 12 1365 4,2 1 35 21 41 17 40 13 64 3.6 1 54 41 29 2%
65  L.8 1 52 17 3 4 1047 S.b 1 40 3R 35 7 77 S.b 2.11 5% 859 57
36 41 e 5.0 124 11 H/8 9 38 17 L1 S.7 1 16 7 79 38 L0 16 1035 S.0 1 20 53 &5 24
6 L.7 1 40 9 S 22 1C37 6.4 1 23 B =2 59 1047 S.6 1 40 33 35
36 49 1334 5.3 1 s B2 3 29 38 22 64 3.6 1 51 u1 29 28 LG 23 L2 2.4 1 821 35 30
1042 5.9 8 28 2B & 9 1063 S.1 2 17 42 47 16 1040 S.C 1 26) M 85 17
36 57 ST 4.2 142 7 &0 34 38 23 L2 2.4 1 321 35 39 L0 23 37 6.2 1 233 1 14
T 2.2 2 547 23 21 1645 4,2 1 35 21 41 17 L1 5.7 110 7 79 33
36 58 133C S.3 1 © 36 5S4 43 38 28 48 2.8 1 24 12 60 7 L0 24 LR 2.R 1 24 12 69
1339 5.5 125 22 e 1050 5.7 1 46 51 16 S0 66 ?.7 1 63 17 20 &1
37 1 19t2 5.5 1 50 35 50 &1 39 29 55 5.5 1 40 31 K7 55 40 27 L2 2.4 1 8 21 35 30
74 2.2 2 5 &7 23 @2u 60 4.5 1 L& 6 9 2 1035 5.0 1 20 53 4S5 24



STERNPAARE VON 1 BIS 2 UHR

PHI NR M RA DEC PHI NR M RA DEC PHI NR
G M H M S G M G M H M S G M G M

L0 31 13232 4.9 a3 8 20 EG 42 43 7 4.2 1 42 7 50 34 45 2 L3

43 2.8 126 12 6C 7 75 3.1 2 @& 5 Jyis 48

ug 4G 61 4.5 1 by & 2 2 42 46 1352 5.6 1y Sl 35 "56 41 45 21 1035

70 4.1 g4 % 20 72 18 75 3.1 2 8% 5 &y S2 1040

40 58 1030 5.3 1 A 36 54 4R 42 S4 1047 S.4 1 40 38 35 7 45 22 52

45 L.7 1. 18° % RIi7 " 3§ 1052 5.6 1 50 35 Siti%1 73

4t 59 51 5.5 1 35 .82 72 5B 43 16 ES 4.8 1 52 17 3 4 45 25 1042

60 4.5 1 44 6 a8 g 1635 6.9 2 12, 55 “A813f 27 66

41 S5 1042 5.9 1 273 =2 9 9 43 17 1340 5.0 1 26 11 45 17 45 31 1032

1J46 5.6 1 35 48 1 i1 1345 4.2 1 35 21 41 17 1042

41 20 1633 5.6 125 22 fs 7 43 21 1535 S.G 1 2C 53 4S5 24 L5 38 55

63 3.l 1 52 3@ 63 33 1045 4.2 1 85 284 &y, 17 74

L1 25 1028 5.6 1 3 47 14 413 43 27 63 3.4 1 52 37 63 33 LS L7 41

46 5.0 124 11 68 3 T4 2.2 2 S5 L7 23 21 1046

41 28 53 3.4 1 52 37 63 3% 43 29 1342 5.9 1 29 23 70 9 45 56 1045

1056 5.9 2 9 15 W2 1050 5.7 1 46 51 16 50 57

&1 34 41 5.7 10 7% 79 3\ 43 31 1039 5.6 125 22 19 7 45 59 11045

1334 5.3 1 1% 32 3 29 55 5.5 1 40 31 67 S5 1052

L1 34 c 3.7 1 33 & 1S A3 43 33 66 2.7 1 53 17 20 41 46 1 1079

55 5.5 1. 43 3. BI7 55 76 6.1 2 12 B8 65125 51

41 3¢ 906 4.5 1 6 19 @Be 8 L3 37 L5 4,7 118 7 27 4 46 7 65

1037 6.4 1928 3 =2 59 LA 2.8 1 24 12 60 7 ao7

41 37 46 S.3 124 12 68 @ 43 39 36 Lol 1 1 u0 7 45 46 15 A0

50 3.7 L7390 i 45718 41 5.7 1 40 7 7938 1A35

t1 37 100 S.7 1 45 54 16~ 500 43 39 i 5.5 1 48 31 67 S5 Lo 24 57

76 Hel 2 1 e 66 25 1656 5.9 2 9 %6 19 28 73

41 4 £3 3.4 1962 87 618 318 Lt b 50 3.7 1 30 .60 1543 46 27 1052

81 5.7 2 16 LA 19 47 51 5.5 1 35 B2 78 1515 73

L1 45 1045 4.2 PR o I LU i o/ L4 15 63 3.4 1 52 37 ‘63 83 46 30 66

73 2.3 2 223 42 1R 1P89 5.6 2 14 19 24 56 72

L1 49 ) 3.8 1 34 29 48 33 L 1A 515 5145 1 4C 31 /7 55 L6 647 935

1047 5S.b d 60 8% 39 7 €6 2.7 1 58 'z 20041 1033

41 S5 64 3.5 3 o g 29 28 Ly 21 LE 5.0 1 24 11 AR 0 46 43 51

1054 5.0 2 9 i 54 22 66 2.7 i 53 17 20 &l 66

L2 0 62 2.4 1 3 241 8BS @0 Lu 27 1032 4.9 1 1¢ A& 20 54 46 54 1040

52 3.8 1 36 23 48 30 Le S.0 1 24 11 68 0 Sie

42 10 1046 S.6 i35 Ga M2 4 4% 34 10S5uv 5.7 1 46 51 16 S50 46 55 1032

76 L.l 2 1 2C 72 113 7N 4.1 2 1 @c 72aAR 51

L2 12 1352 5.6 1 52 35 5S¢ 41 44 38 1039 5.6 1 25 22 19 7 46 57 35

79 4.1 2 15 51 33 Lo 1742 5.9 1 29 P8 70 9 985

42 23 55 5a5 1 43 31 67 55 L4 45 1547 S.b { ot 38 39 7 46 57 1035

1050 5.7 1 45 51 16 S0 1654 5.0 2 0 40 54 22 52

L2 23 1330 5.3 1 b5 36 54 4A Lt 47 48 2.8 1 24 12 #3 7 47 11 1024

3 L.7 1 10 18 29 S8 €4 3.6 1 51 41 129.28 41

42 25 Lo 5.0 124 11 K8 0 L4 L8 3C6 4.5 1 & 1C 86 8 L7 16 56

163 5.7 1 45 Siy 16 151 1034 5.3 1 16 32 3 29 907

42 29 1928 S.6 1 3 47 14 49 L4 53 51 5.5 1 36 32 72 55 47 23 41

1042 5.9 129 28 7¢ 9 105C 5.7 1 46 51 16 S0 50
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STERNPAARE VON 1 BIS 2 UHR

PHI NR M RA DEC PHI NR M RA DEC PHI
G M H M S G M G M 4 M S G M G M
47 32 45  L.7 4 w8 w7 27 8 49 48 1042 5.9 1 29 28 7 9 52 38
55 5.5 1 43 31 K7 55 bl 3.6 1 5S¢ ki1 29 A
L7 34 4S5 u.7 4 18 7 2% &8 SKl 2 45 4.7 1 1 7 2% A 52 45
46 5.0 124 11 68 0 54 Sia5 1 86 32 72 556
L7 37 L8 2.A 124 12 60 7 50 3 1236 5.3 1 & 36 54 &8 52 49
1047 5S4 1 40 38 35 7 1340 5.0 1 26 11 45 17
L7 48 L2 2.4 1 .8 21 E &8 SHl -8 L3 4.7 1 1C 18 29 53 52 53
48 2.8 1 24 12 466 7 1042 5.9 1 29 23 78 9
L7 SC 1045 4,2 135 21 41 17 50 6 1012 5.3 1 6 36 5S4 43 52 56
134 S.3 2 0 4 5Su 22 135 5.0 1 20 53 45 24
47 56 1040 5.0 1 26 11 45 17 53 9 105i( 5.7 1 46:51 16 SiC 53 0
57 4.2 1 42 7 S50 34 1635 6.9 2 12 55 93 27
L7 56 ht 3.6 1 51 & =29 219 50 37 7 4.2 1 42 7 50 34 53 21
75 Rl 2 12 33 b6 25 1052 5.6 1 50 35 S0 u1
47 59 1340 S.0 126 11 4S5 17 50 41 96 4.5 1 54 @& I8 53 31
SRR > O] 150 35 54 41 c0 3.7 1 310 40 15 13
47 59 1535 5.0 1 2 53 &= 2k 53 42 48 2.3 1 24 12 60 7 53 43
57 4.2 1 42 7 58 .3 1045 4.2 1 35 21 . 1%
L8 2 1035 5.C 1 23 63 45 24 50 46 57 L.,2 1 42 7 50 34 56 1
132 5.5 1 59 35 SO 41 77 S.4 2 11 54 5N 52
L 3 333 5.3 1 5 36 SG 4R 50 49 1052 5.6 1 50 35 50 41 S4 12
1045 4.2 1 %8S 20 4HR7 77 S.b 2 11 Sas Sl 5%
48 8 S 55 136 32 72 55 51 58 64 3.6 1 51 41 29 28 5S4 19
74 2.2 2 5 47 23 21 70 4.1 2 41 20 w2 18
L8 38 45 L7 1189 7 274 @ ) L (5 51 5.5 1 36 32 72 55 S4 25
1342 5.9 129 23 76 9 64 3.6 1 51 41 29 2A
48 39 63 3ot 1 52 37 63 33 51 24 55 Snb 1 40 31 67 55 Sk 34
79 4.1 2 15 51 33 ub 75 3.1 2 R 51 34 52
L8 L2 55 5.5 1 40 31 67 55 51 26 52 3.8 1 36 29 48 30 S4 35
EL 3.6 1 51 41 29 28 104 5,0 2 0 40 5S4 22
48 L4 45 5.0 124 11 68 0 51 26 43 4.7 1 10 18 29 58 S4 39
a4 3.6 1 58 M 29 @28 51 5ki5 1 36 32 72 55
48 58 172 6.0 1 59 85 5% 41 51 34 L 5,0 1 264 11 68 0O 54 55
1263 5.1 2 17 4?2 47 1% 147 S.b 1 40 38 35 7
L8 59 L3 L.7 112 18 29 58 51 39 1020 S.3 1 6 36 5S4 43 55 &
u5 5.0 124 11 68 0 52 3.8 1 36 29 48 30
49 6 £EC  L.5S 1 44 6 9] "2 51 45 L2 2.4 1 821 13 30 55 20
37 2.1 2 '3 814 B89 9 46 S.0 1 26 11 A8 ©
43 13 £3 3.4 1 5% 87 68.383 52 & €6 2.7 1, S 47 20 Wi 55 24
75 3.1 2 8 5 3452 163 6.9 2 12 S5t A3 27
49 2¢C 41 5.7 1 3 7 749 33 52 25 1uuS 4,2 1 865 21 &1 17 55 25
1039 5.6 1" 25 22 19 @ 63 3.4 1 52 37 B3 33
L3 20 1347 S.b 1 43 38 35 7 52 28 S7 4.2 1 42 7 50 34 55 43
€3 3.4 1 52 Bi7 631 38 1054 5.0 2 0 40 5S4 22
49 32 52 3.8 1 36 28 48 33 52 31 1052 5.6 1L 510 B5 S0 &4 56 2
57 4.2 1 42 7 50 34 164 5.0 2 0 w0 54 22
49 35 52 3.8 1 36 29 48 38 52 37 9C6 4.5 1 510 A6 8 5%6, 9
1322 5.6 1 50 35 S50 41 1039 5.6 1 25 22 19 7
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STERNPAARE VON 2 BIS

NR M RA DEC PHI NR M RA
H M S G M G M 3 & S
1773 5.9 2 34 4L E 45 31 39 79 4.1 2 15 51
128 3.1 3 3% 1 SBRS 1068 5.4 2 2R ub
1065 4.9 2 24 4R -12 24 31 43 98 4L.b 2 L3 37
R7 5.3 2 35 w2 72 43 163 3.1 3 3 1
39 5.4 2B A5 2 5M 31 49 1377 5.3 2 30 36
133 3=5 3 3 36 2R 4S AL 4,.H 2 42 1
1320 5.3 2 55 @& =g 49 31 52 Bi7 WSp3 2 35 42
1286 5.5 3 22 33 64 39 16 4.0 2 55 14
1559 Bab 2 14 19 24 56 31 55 A377 GSw6 2 42 29
1370 5.3 2 50 36 35 2 114 4.5 310 14
25 4.3 2 26 5L 8k 25l 311 57 92 Srd 2 42 43
133 4.1 22 31 "SRkl 1CR0 5.3 2 55 24
20 5.7 2 15 45 -6 32 32 G RL 5.7 2 1€ uh
32 5.8 2 42 43 67 43 1C77 5.6 2 42 29
1072 5.0 2 34 35 5 29 32 2 1082 5.0 2 57 38
23 3.9 2 43 55 55 us 1783 5.6 3 A& 8
79 4.1 2 15 S8 3% 44 3 3 93 4.2 2 42 31
34 L.6 262 1 27 35 1079 5.5 2 56 A
1031 5.3 2 5h L1 2C 34 32 4 85 4.3 2 @& SH
2 o s 5 ] 3 B 35 L0 53 99 3.9 2 4P 55
1?23 4.1 2 952 Bt SR .m0 2" 153 75 Srrl 2 8 S5
1523 4.7 2 58 24 8 4o 1268 S.4 2 2h bLu
B 28 2 2 23 e 13 32 15 179 5.5 2 5¢ 8
162 5.9 2 9 16 19 23 112 4.2 3 7 13
10E9 6.4 229 33 17 35 32 18 399 3.9 2 LA 55
1077 5.h 2 L2 29 4L 12 1CR3 4.7 2 58 24
73 2.8 2 2 23 W2 13 32 23 1077 5.5 2 42 29
81 5.7 2 16 4A 13 47 181 5.8 2 56 41
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STERNPAARE VON 6 BIS 7 UHR

NR M RA DEC PHI NR M RA DEC PHI NR
H M S G M G M H M S G M G M
234 L.7 & s 192 &Er 20 5C 3¢ 237 bL.b 6 17 2?0 59 1 SISy 24 262
2Ll 3,2 6 21 29 22 3?2 1172 7.1 5 26 38 41 518 247
11£9 5.1 h 1S S 42 A% S0 38 260 4.8 5 9k 35 77 1 556 27 1172
28, 5.%8 £ W2 1 7G 85 1182 S.2 7 066 24 15 259
11A3 L.3 & 2 331 23 16 53 56 233 S.b 5 10 26 &S 4 55 30 261
236 L,7 6 146 12 RQ 290 1167 6.4 5 14 1 36 9 260
242 5.2 £ & 2 49 18 51 & 2641 3.2 5 24 29 22 S 55 39 234
2% 5.3 € 44 59 L3 3A 2LR  5.H 5 42 11 79 36 1172
259 5.1 £ 51 7 68 55 54 9 24 3.2 5 4?2 26 25 9 55 413 232
1182 5.2 7 0 56 24 15 260 L.8 B SE &S 7T 1 1646
280 L.8 g€ 55 55 77 1§ 5% 19 237 LG 6 iy 29 59 H 56 16 255
1133 S.4 704y 99 #e B2 255 5.3 5 L4 53 43 3k 259
251 1.9 € 36 17 16 25 51 44 1172 7.1 5 24 33 41 58 56 28 235
2h3 LA piBKH 35 7w 1 2L7 6.0 5 35 29 61 30 255
260 L.8 & %6 35 77 1 51 5SS 248 5.6 5 42 11 79 36 56 38 1646
277 3.6 7 16 42 16 35 ) 1182 5.2 7 € 56 24 15 251
256 3.2 € L2 ?6 25 1 52 A 1646 6.1 5 27 15 83 10 56 48 248
259 S.1 £E 51 7 6858 1174 6.5 5 31 35 7 24 261
234 4.7 6 16 12 69 23 52 26 260 4.8 8 56 35 77 57 31 2/38
25l B2 & L2l 26 25 8 282 3.9 7T 24 13 27 S1% 2462
117 6.4 6 14 1 3¢ 3 52 38 247 6.0 5 3% 29 61 39 57 42 719
237 4.4 6 1 29 S/ & 255 5.3 5 L4 59 43 35 256
23 Sel h 130 25 69 L 52 34 233 S.b 5 10 25 55 44 57 53 1167
1178 4.4 & 13 581 29 39 25C 5.7 5 36 59 39 25 268
247 6.0 € 35 29 61 38 52 L4 154E 6.1 5 27 15 93 14 58 6 259
261 3.6 6 81 1 B8 93 1177 5.8 5 45 13 ’ 37 1196
263 5.t B &2 4L 7 85 S58* 1551 7?33 S.b 5 17 25 65 44 58 11 260
1148 S.4 7 8= 54 @dF 12 1172 7.1 5 24 38 41 58 274
2c 1.9 e 85 118 Te 25 SE1,.515 237 WL.b 5 7 29 59 g 58 13 250
2L8 5.6 5 42 11 79 3A 1176 5.3 5 45 49 LA 49 260
1175 5.3 6 45 49 LB LI S4 8 229 St 5 51 7 68 55 58 37 232
1190 5.6 7 146 2 L7 17 274 5.1 7 9 59 g9l 701
1173 4.1 6 2 31 [2€ 1w St 10 237 LU 6 52 29 &9 @ 58 52 270
222 4.8 bk 35 77 1 262 5.2 5 23 2 49 18 1131
253 LB 6 56 35 77 1 S4 10 2L 5.7 5 3l 519 39 2S5 S8 S22 175
263 3.8 7?7 2 4 20 3o 259 5.1 5 S 7 643 955 259
1167 Bob 6 M4 & S 2 54 22 234 4.7 5 16 12 69 2¢C 583 58 26°
2L7 6L & 39 29 e 80 REIG 5.7 5 36 69 39 25 275
242 5.2 6 23 2 4% 18 56 33 1168 4.4 5 413 Sit 219 3 59 & 23n
1175 5.3 6 45 49 LA 49 248 5,6 5 42 11 79 36 1176
237 L4 6 17 2¢l S8 o St 34 1169 5.1 5| 45 15 | di2 Jg7 59 7 242
2N Se7 6 356 59 39 25 16 6.1 6 27 45 83 10 259
263 L.8 556 35 77 1 54 53 1646 6.1 5 27 15 83 172 53 19 234
279 3.5 7 18 40 22 2 256 3.4 5 43 56 12 55 242
1173 4.1 6 27 31 2C 14 54t 55 259 S.1 5 51 7 68 565 59 27 700
248 5.6 h L2 1L 79 36 276 5.8 7 16 21 40 S6 251
2L8 5.6 6 42 11 79 35 55 1k 247 6.0 3] 35 2lar &, SI6 59 29 243
289 3.8 7 2 4C 20 36 1176 5.3 5 4S5 49 48 L9 274
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PHI NR M RA DEC PHI NR M RA DEC PHI NR
G M H M S G M G M H M S G M G M

EIUR | 237 1.9 7383 3 34 Sw 31 50 280 5.6 7 20 56 55 23 33 33 285

295 1.2 7 43 56 28 5 85 Il 7 125 50 a8 29 292

3¢ 9 235 5.3 7 45 5% 33 29 31 53 286 4.2 7 27 33 34ms5l) 33 36 274

1207  S5.C 7 52 1 26 S50 2R7 1.9 7 33 3 31 657 2972

3C 13 1196 4,2 7 Biv 26 w26 5% 81 57 300 S.6 T 57 21 73 59 33 42 230

296 5.3 7 LS 57 38 29 1218 6.3 3 1A S5 <48 5 1193

36 18 232 5.0 7 43 58 5S8R 44 32 10 1186 5.0 7 9 1 -4 12 33 43 1238

1205  S.1 7517 26 1L S 284 5.8 7 28 23 H& 31 3nv

30 19 280 5.6 7 2 Sk 55 279 32 12 1199 S.4 7 W5 2 37 35 33 46 1191

291 .5 7 .38 2 5 17 1207 S.0 7 512 1 2€& Sio 1237

30 30 1211 5.9 759 28 28 22 32 14 284 5.8 7 28 23 h”8 31 33 50 4191

1214 £.6 B B Fa .35 82 2f9 5.2 7 36 4 -4 3 1195

2C 60 242 3.9 7 2w 13 27 S 32 15 293 4.1 7 40 S5 -9 390 318 SH 300

296 5.3 765 57 33 29 3G 5.6 7 57 124 731519 1213

30 4G 263 7.8 7 2 W& 28 36 32 16 199k W2 7 34 26 26 57 33 S6 276

1191 5.3 7 22 28 4( 43 1199 S.b4 7 &5 2 37315 1195

36 ue 296 5.3 75 57 B8 29 32 21 302 6.3 7 59 39 60 23 33 57 269

385 5.0 8 ®» 2 Yt 52 1216 6.7 8 16 2 4 18 1190

3¢ L2 274 5.1 7 3 512 3809 2R 32 246 1195 S5.% 7 3 46 L6 14 36 2 1187

279 BsS 7 18 o 22 2 1265 5.9 7 LL W3 1R 34 284

30 u6 263 3.8 7 2 oy 8 "S5 32 28 306 5.1 7 51 31 =3 37 3. A 279

276 5.8 7 16 21 4T 55 1215 5.5 8 10 26 68 33 1195

31 3 1195 S.*R 7 34 L6 LE 14 32829 1182 5.2 7 0 5A 24 15 34 15 234

1208 ARG 7 55 3 1Bk 51 1191 5.3 7 22 28 40 43 1239

3 77 265 St 7 50 26 1 50 32 35 1194 5.3 7 22 28 40 43 346 22 1211

302 k.0 7 '59] 39 et 28 2auL 3,7 7 42 59 24 27 316

31 11 M2087 156G 752 N 2E S 32 395 Bis2 Bue 7 C 56 24 15 34 23 276

1214 4.6 B I8l 3 I35 32 276 S.8 7 16 21 40 S6 282

§1 12 12R1 S8 7 ¢4 S5 16 S0 32 39 2BA  WL.2 7 2% 33 31 50 346 26 1191

3T7 4.9 3 6 38 651 35 296 5.3 7 45 57 33 29 235

31 13 1148 S.4 % 11y 58 16 ‘1.2 32 L2 276 5.8 7 16 21 4i 56 34 30 235

1135 S.8 7 34 LA L6 1N 294 3.7 7 42 59 24 27 1214

31 146 1229 6.5 7 S5 34 Lu 3 32 43 2R7 1.9 7 33 B 3 57 34 30 276

1226 59 31 S fn 25 296 5.3 7 45 57 33 29 235

31 18 123C 546 7 L4 43 18 34 32 43 282 3.9 q @ '3 27 SH 34 39 11990

1209 6.5 7 56 36 Ly 3 1199 S.4 W @5 2 37 35 279

31 22 279 3.5 7 18 4@ 22 2 32 43 1199 S.u 7 45 2 87 35 34 42 2836

1191 5.3 7 22 28 4P 43 305 5.0 B 42 R 27 58 11,99

31 26 277 3.6 7 15 42 16 35 32 5§ 2/9%; .5 7 38 2 S 447 34 46 287

1895 S48 7 34 4R LK 14 32 6O 7 59 39 68 23 11939

31 25 1185 5.9 7 B BR 7 3 3131 o 299 5.7 7 52 57 47 38 34 48 292

280 5.6 7 25 54 S5 20 122¢ 5.9 3 21y 518 18 215 1201

31 31 11938 S.4 7 G551 2 317 8BS 33 S 2RC 5.6 7 26 54 SIS 120 34 S0 302

1211 5.9 7 S0, iR, 25 24 1201 5.3 7 44 56 10 S0 312

31 48 1182 5.2 7 0 55 24 15 33 6 1200 S.0 7 LL L3 18 34 34 S8 239

274 5.1 7?7 9 59 39 22 299 5.7 7 52 57 L7 38 31016

51 48 285 1,2 7 43 50 28 S 33 9 274 5.1 7 9 59 39 22 35 3 (tauw

1214 6.6 8 B 37 B35 32 1196 4.2 7 34 26 26 57 314
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STERNPAARE VON 10 BIS 11 UHKR

PHI NR M RA DEC PHI NR M RA DEC PHI NR N RA DEC
M H M S G M G M 4 M S G M G M H M S C M
L2 36 4C5 5.0 1C 42 5 23 193 45 5 1282 5.1 10 58 H 40 33 L8 13 409 5,3 10 47 58 10 uo0
417 2.0 ti 2 14 A1 53 L24 6.0 11 15 19 49 36 1641 7.2 11 11 50 85 46
41 413 6.3 10 59 R 77 5S4 45 13 394 4.AR 13 29 4 65K 6 48 15 387 4,9 15 22 24 65 4t
418 4.7 11 3 45 7 2% 412 3.9 10 51 67 34 21 LN7 S.4 10 L4 30 30 49
57 1271 /R.9 17 28 32 2R 42 45 25 12%9 5.7 13 3 0 sS4 ¢C L8 29 3346 4.3 1G 29 4 656
3813 G.2 WY, 313 38 57 4% 300 4.4 1) 26 2B 36 50 1282 5.1 10 58 6 4O 23
15 8a5 G&.0 133 & 75 50 45 26 412 3.9 13 51 57 34 21 LR 28 1273 5.6 19 45 S5 19
459 5,3 15 47 58 1T 49 416 2.4 11 0 22 56 31 413 6.3 10 58 3 77 S4
27 1276 5.3 1i L2 7 ue 2) 45 29 1276 5.3 1) 42 7 46 20 48 31 1253 S.7 13 3 3 S&
1282 5.1 1C %8 &/ 4[ 33 420 3.2 11 & 17 44 338 332 3.5 10 15 38 63
27 396 4.8 1229 4 S& » L5 37 12#7 5.8 10 21 42 34 2 LR 40 1252 5.7 10 16 17 65 14
457 5,4 1L o4 30 L 69 39a 6,2 WA B8 36 57 12 1275 4.8 10 37 21 3@
3 uC 407 S5.4 10 L4 30 30 49 L5 47 798 S22 A3 318, 36 57 12 48 52 386 3.2 10 20 53 W1 37
L16 2.4 11 3 22 S6 31 412 3.9 10 51 57 34 21 396 4.8 13 29 & 55
40 396 3.8 15 31 31 G 2?26 e 3 Q11 5.3 13 28 16 92 41 48 53 398 5.2 10 33 36 57 12
413 s».3 13583 3 77 54 336 3.R 1) 31 31 9 26 1232 S.1 10 S8 6 40 33
58 380 1.3 2 7 & 12 5 46' 5 27?2 S7 WIS 63 Hu 16 L8 S 337 4.9 1) 22 24 65 U1
335 S.C¢ 12 33 4 75 S0 413 6.3 10 58 3 77 S4 1275 6.8 10 37 21 32
59 326 3.2 1C 23 53 41 37 46 8 127 6£.3 1] LG4 4Q 6 3C 8 57 1271 6.9 10 28 32 28 42
1276 5.3 11 &2 7 & 2¢ 1A41 7.2 11 11 5% A5 ub 473 5.2 10 41 21 69 12
C 3618 5K 2 & 38 M6l 57 12 ub 21 LC7 S.& 1] 44 30 3C 49 49 17 413 6.3 1C 58 3 77 Su
LC7 5S¢4 17 L4 37 3T 49 417 2.0 11 2 14 K1 53 422 2.5 11 12 48 20 39
1 1288 95%5¢ &' 3 & S G 46 22 379 3.6 1) 6 € 16 53 49 24 412 3.9 10 51 57 34 21
1267 5.8 1§ 21 42 3L 2 3¢5 5.0 1) 33 4 75 50 423 hH.,0 11 21 25 64 28
6 334 4.8 i1l 23 4L %6 5 46 22 3p4 3.6 1) 15 20 23 32 49 25 385 3.2 10 2) S3 4t 37
1275" 4.8 13|37 22 32 & 403 5.2 HE o2 2 H9 A2 398 5% |0 33 36 S7 L2
7 Lid3 S22 T 1 il 69 A2 46 41 911 5.3 1) 2R 16 32 W1 49 34 33 3.5 10 15 3% 43
1279 S.6 13 45 5 19 1 409 5.3 10 47 S5A 10 40 394 L.B 1y 29 4 56
16 1262 5.7 1% 16 17 65 14 L6 L4 413 6.3 10 58 3 77 54 49 35 335 S.0 17 33 4 75 S50
485 5.0 1242 5 23 49 423 3.4 11 12 57 15 34 405 5.0 13 42 S5 23 19
17 439 5.3 17 47 58 10 40 465 58 12€£2 5.7 10 16 17 K5 14 49 38 12A2 5.7 14 16 17 65 14
413 6.3 1653 3 77 54 1271 6.9 13 283 32 28 42 1267 5.8 10 21 &2 34
48 1275 L,2 1K 37 ZL 32 6 46 53 1275 4.8 1) 37 21 32 6 49 61 336 3.6 19 15 29 23 32
416 2,4 41 0 22 56 3¢ L17 2.9 11 2 14 HK1 S3 325 5.0 N 383 & Z5) 59
30 387 4.9 15 22 24 b5 41 L7 1 390 4.4 10 2 28 36 50 L9 47 379 3.6 10 K 9 16 53
435 S.0 1, 42 S5 23 19 398 BL.?2 1A 38 36 57 12 911 5.3 10 28 15 32 41
35 931 5.3 1823 14 82 W4 L7 12 387 4.9 1] 22 24 A5 41 50 0 493 5.2 10 41 21 69 12
1273 A3 3 4L W9 5 30 1271 6.9 13 28 312 2R 42 417 S.4 10 LWL 3] 33 49
37 32 a5 LB 28 28 B2 L7 23 3RC 1.3 1) 7 & 12 S 50 1 337 .9 1) 22 24 6S GL1
387 4.9 1l 22 24 BS 41 911 5.3 13 28 16 82 41 412 3.9 10 51 57 34 21
39 382 oSm2 [T 38 3 57 12 L7 26 3¢5 SpE0 HE 33 & 7S 5° 50 7 333 3.5 13 15 39 43
w27 L.8 ME Sl 21 B B 127:9° 65%6 10 45 5§ g £ 39¢ 5.2 10 33 35 657 12
L1 308 3.5 115 32 &8 2 L7 49 12859 5.7 13 3 9 56 3 50 15 1648 S.4 1§ 15 17 B85 S9
1275 5.3 15 @2 7 46 22 336 3.2 13 206 53 41 37 1278 643 10 4L 49 6 30
L6 1284 5.0 i{ 59 1% 3 45 48 1 1262 5.7 13 156 17 55 14 50 36 485 S.0 1] 42 S5 23 19
Lol gy Ly 35 45 407 5.4 13 44 3C 30 49 613 6.3 10658 3 77 S4
4 1267 5.8 1l 21 42 34 2 w7 412 3.9 10 51 57 34 21 50 39 1275 4.8 10 37 21 32
394 4.8 13 29 4 56 A 417 2.0 11 2 14 61 53 403 5.2 1) &1 21 69 12

_LV_



n
n

n Ji
n

~

n

STERNPAARE VON 10 BIS 11 UHR
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Q11 5.3 10 28 16 R2 41 53 19 1?71 6.9 10 28 32 2R 42 56 20 390 4.4 13 26 28
1279 S.6 f 45 5 149 1 i3 Hg3 W) 58 3 77 S 395 5.0 10 33 &
1649 S.0 17 54 36 B84 13 53 "19 35 5.0 13 33 & 75 53 56 31 1R48 5.4 10 15 17
L27 4.1 11 13 52 6 10 LG7 5.4 1] 4u 30 39 49 1279 5.6 10 45 5
12€2 5.7 11 16 17 65 14 63 25 12¢#2 5.7 1) 16 17 65 14 56 39 33 L.® 1) 29 &
330 4.4 15 26 2R 36 SO 3p6 3.2 13 20 53 41 37 398 5.2 10 33 36
1279 He3 17 Wb 49 & 39 S'3! 518 395 SLi0 AW BB 6. 7' 50 56 42 33C 1.3 10 7 &
1649 S5, 1C 54 3Ff AL 13 W2A75 L8 N0 37 2 320 U6 1593 5.5 10 29 38
396 4.8 10 23 4 56 b5 56 6 1276 5.3 13 42 7 46 20 56 uS 1512 I T i B )
1276 5.3 1L L2 7 L6 219 417 2.0 11 2 14 61 53 L2127 5.4 15 u4 39
1292 5.1 i3 5% A 4L 33 54 8 164" 5,4 10 1% 17 85 S9 56 51 33* 5.2 13 33 35
617 2.0 11 2 14 iy 1583 1272 | 5.7 40 BO 53 H4 16 Li5 2.4 11 0 22
387 4.9 3 22 24 6% b1 54 21 4C7 5.4 1) W4 30 3C w9 56 55 473 5.2 10 L1 21
397 GL.L 10 26 22 36 573 413 6.3 10 5A 3 77 Su L20 3.2 11 8 17
1276 543 1. 42 7 Le 20 54 22 383 3.5 10 15 38 43 2 57 23 911 S.3 10 28 16
Lt1A 2,4 11 0 27 56 31 27 4.9 13 22 24 KRS 41 1275 4.’ 10 37 21
1267 5.8 17 21 «2 34 2 St 33 405 5.0 10 42 S5 23 19 57 24 1273 S.6 10 4S5 S5
WER 52 18 61 24 69 12 1641 7.2 11 11 5C AS 46 1643 5.7 10 Su4 34
1249 5S5.% 1. 54 3A 84 13 54 53 i3 5.2 10 &1 21 69 12 58 6 413 6.3 5 58 3
413 4.7 11 3 4S5 7 28 1282 5.1 13 S5RA & 4N 33 1293 L.A 11 17 LA
1648 5.4 17 15 17 8E 59 546 56 12€7 S.8 10 21 42 34 2 58 12 335 5.7 10 33 4
335 3.8 13 31 31 9 2hA 35 5.0 10 33 & 75 5¢C 1242 5.1 10 583 6
38R 5,2 1& 33 36 57 12 55 0 1275 .8 10 37 21 32 6 58 13 1643 5.9 10 5S4 36
1276 53 18 w2 7 ue 29 413 6.3 10 58 3 77 Su4 L22 2.A 11 12 438
L3 S22 &E 4l 21 B9 12 5¢ 1 1272 5.7 10 30 53 14 16 58 17 L27 S.4  1C G4 30
412 3.9 15 51 %7 34 21 i%¢9 5,0 1) 5S4 36 A4 13 1641 7.2 11 11 59
1273 6.9 10 28 32 27 42 56 3 1?59 5.7 1) 3 G Su ¢C 58 21 1267 S5.% 10 21 42
235 S.L0 12 33 & 78 59 394 4.8 1) 29 4 56 B 911 S.3 10 28 16
413 5.3 % 58 3 77 5L S5 | & 395 5.0 13 33 & 75 50 58 31 911 5.3 10 28 15
1295 7.1 11 24 23 2hA 53 412 3.9 13 51 57 34 21 612 3.9 10 S1 S7
1273 5.6 2 45 5 19 1 55 25 3364 3.2 12 20 53 41 37 58 40 1548 S.4 17 15 {7
1641 7.2 11 11 52 85 46 LC3 5.2 13 41 21 K9 12 L35 5.7 13 &2 S
1282 5.1 358 6 4Ly 33 55 27 373 3.6 1) 6 0 16 53 58 44 335 3.2 10 20 S3
L?23 &, 1121 25 ©&u 28 1tAL”2 5,4 19 15 17 AS 59 395 S5L.2 19 33 &
335 3.8 2t 31 35t 9 25 55 34 413 B.3 13 58 3 77 54 59 5 373 3.6 17 6 )
1543 5.9 D 546 34 84 13 425 3.7 11 17 9 33 14 1593 S.5 10 29 38
311 =.3 i 28 1A B2 41 55 C 1649 5.0 10 54 36 84 13 59 26 3B 3.5 10 15 38
LS 5.2 W2 5. 28 19 42l 3k 11 12 S?¢ 15 34 395 5.0 13 33 4
237 L.s 12 25 28 3R 53 55 47 122 5.7 1) 16 17 65 14 59 33 339 5.2 13 33 36
4¢3 5.2 1l 41 21 69 12 1276 5,3 10 L2 7 4u6 29 417 2.0 11 2 14
36 Wm.3 15 7 4 K2 5 56 1 187 4,9 10 22 24 55 61 59 33 L35 5.3 12 42 S
1648 S.4 1CG 15 17 85 59 1276 5.3 11 42 7 46 20 1643 5.0 13 Su4 35
3% 3.6 1% 15 2u 23 32 56 7 383 3.5 10 15 38 43 2 59 37 1259 S.7 10 3 3
g8 S8l 18 23 ae A2 iyl 43 5.2 10 &1 21 69 12 1252 S.7 13 16 17
4J9 5.3 10 47 58 1C 43 56 7 412 3.9 10 51 57 34 21 59 51 1259 5.7 10 3 3
1649 5.0 10 54 3 as 13 413 hA,3 10 58 3 77 S 387 GL.9 13 22 24
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14 14 32 19 19 1394 5,2 1% 59 38 =-A 25 1395
i B 56 43 58 33 1 517 6.1 14 0 3 27 30 34 57 549
14 25 18 19 29 1367 7.3 14 S 24 38 32 1401
16 30 45 3¢ 29 33 2 524 5.0 14 B 52 77 40 34 58 525
i4 44 11 32 53 1374 6.3 1% 22 S =11 36 1379
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4L 38 25 57 22 550 2.2 14 50 42 74 15 58 13 521 3.5 14 3 42
42 74 ¢ S b A5 1 O 40 29 531 4.1 16 24 29
45 2L 29 57 37 SIS S5.8u M4 55 & NL 1303 58 27 551 5.8 14 55 2
LA &2 37 106 Se7 W5 2 SH 729 20 115 5.5 15 17 13
52 77 &9 57 45 1384 6.5 14 44 11 32 S3 59 10 517 6.1 14 0 3
S5 35, 37 1htt 5,7 14 51 46 82 37 907 2.1 14 8 31
30 75 uA 57 57 1A35 6.9 14 12 55 A3 27 59 23 540 S.& 14 37 S4
Bl S5 1378 S5.4 14 25 1A 19 20D 559 2.2 14 50 &2
L7 59 23 Si7, 59 521 3.6 1% 3 42 64 29 53 52 536 6.2 14 31 1
33 54 39 528 4.9 14 15 16 51 29 549 S.7 14 50 &7
30 75 48 59 0 1644 5,7 14 S51 4k 82 37 59 63 1368 5.4 14 6 56
4 38 25 563 3.5 15 14 29 33 24 1379 4.4 14 27 3D
a 66 2 58 2 5246 5,0 14 8 52 77 40

35 WA 15 535 3.0 1% 31 & 38 25

24 38 32 56 6 1367 7.9 1% S5 24 38 32

C 75 uA 524 5.0 14 8 52 77 40

_99_



(o)

(93]

[

13

14

15

129

22

22

33

34

38

40

L7

NR

563
St7ae,
567
563
1420
523
AC1
572
576
5A4
1416
591
hil
160G

569

P

P NOUODPXPNND2WUVODPNNDOPLOL DI ANOR PN NODZOONIDIENWODIITwNNNANNODVN N

e o ® & o ° o © o o o

AMNAWNWWENEFINUVIVN ANMWANENNN O NFNIANVINNNITNE NS FF A& ENVW

e o o

2h

14

20

U8}

Lia

STERNPAARE
PHI NR
G M
31 2¢ 1614
5493
38y 315 SRA
598
8l1 Bio S At
A1
31 39 1397
14CAh
31 44 14C8
595
31 45 5433
16232
31 418 571
5813
31 53 1395
c76
32 0 1412
1621
32 2 562
571
32 8 SER
S78
32 15 557
S5ER
32 25 5¢3
576
32 28 572
1L14
32 38 WER
cAL
32 34 582
598
32 35 1397
1601
32 43 51515
1396
32 47 gi71
ca2
32 51 1416
1425
32 56 1396
573
33 15 565
14(6
33 19 5€8
572
33 35 576
1614

PNV NNOIOODIDVNODNNNNFL IWDIEINNMNUN AU NG NEF @INOPINONODOUVNINNWE DIN®

EF WEFEFITVVVNOEFENWVNUOOVMENESFMNESEWNFWEEFNSTNIOVVUVINNWW S FSFVNNOONESEESEESWE &

16 UHR

DEC

G

35
26

[N
58
18
45
St

PHI

33

33

33

33

33

33

33

33

33

33

33

36

34

36

34

36

34

34

34

34

36

36

36

34

37

37

41

Lo

46

L3

51

Sit

56

57

59

17

17

27

27

27

34

35

39

46

L6

47

49

S0

527
548
578
593
546
533
1420
612
1400
16412
1420

573
578
571
1438
573
513
1439
590
557
573
569
535
S6L
SO
5618
575
1395
100
515
613
537
1422
532
SR’7
573
1416
1416
533
590
1429
16431
SIZ1
572
540
555
572

_99_

WWNWWONE EFFEFENVINOVNEVNANE S EFNWWUNESFESENITWN IV AN AN &N NN NN
NOFNVMNOAVOOWHDIOIR NO NNV WNIDINRAUNNAINNATANNANDI N VE & WD



16421
593
5511

1ait

1423
58¢
512
585
555
5834
595

1481
SB7
568

1414
93
5C8
575

1412

i412

553
°65
522
576
1416
595
6C9

Sl Tl s a3 &l N eiss S JieTdie YR e B B S e B
@O ONTINNINOE NN DWONIVIA NN GgUVOONODR®RANWRDENIDINPL,NNONTNO NN

WV E EIT N WANAENAOAONWEESELS NN EFNUNWE S FSINUVINESI A NN WE NN NN N W

e ® & o

STERNPAARE
PHI NR
G M

37 4 5873
598

37 7 59¢C
L3

) T Bt 563
573

37 591
538

37 15 59C
5RS

37 16 571
S8

37 31 1395
578

37 33 1397
iLec

33 2 Si72
16412

38 3 5165
iuCn

32§ 8%
1414

38 14 569
S8R

38 19 573
1414

3a 25 SebL
50Ah

38 28 1406
5a¢

33 28 562

569

38 38 571
S84

38 43 1395

572

33 57 568
58¢

38 58 5515
568

38 59 565
1601

33 G 595

1425

39 6 570

5a7

339 9 576
1412

@ o © o ¢ o o ® 6 6 © o ® © & ® o ¢ e ® 8 o o = e o
DN NNTOONNNOEVNNOWUNREESEWFRFFRPAINDIPLPIEVININNNWOOENNIIWHE, OO W N

M EVNVNOVODOME WNE AVNENWMEFENEFEFSEFFVNWASTENITOVUNWIVMIVNNDNNWANWNESESTSWNANAS &W

45

4L
153
14
3C
56

Lu
48

PHI

G
39
39
319
39
39
39
39
39
39
40
[y}
L0
40
40
40
40
40

LG

41

41

41

41

41

H
11
12
13
32
42
50
51
54

59

11
15
17
22
L0
L2
L3
L8

49

13

13

NR

568
573
5R7
591
569
582
1415
1423
1645
6503
1335
576
14070
571
587
1421
568
1616
553
1412
5318
12
SAR
695
569
1693
1614
601
573
530
555
573
1397
51748
578
595
1335
563
1406
1645
14106
608
593
514
590
583
1401
569

_19._

WO WEFNEFWEFEFNOCWNNNNNDVIVN ANV ESFWNWVNWNWEESENNWNEVNNWYNESESEVNWWNN s
P NOPWNNODIWNFPLPNOONWVVVNDNENANINFE, NRAODDINOINWELANNTTONON DO NN



L1

41

b1

41

41

L1

41

42

62

Y4

L2

L2

42

L2

63

B

L3

43

%3

18

28

29

40

43

55

10

10

L3

L7

51

55

16

36

L2

L3

45

L7

1395
chA
571
578
527

1425

1397

14723

595
1428
569
533
569
573
1416
£i.81
1645
584

I

o o
[y
N N

-
[a)

-
n.n

n J

[

A

e © o o
n

D WAN OOV NP WOWANONINNNN TP WNAITIFPNNP @IV aNAONNON, NN ®D0N
-

A\

LIsg 5
-
v o

n

[

e o o
-
AT

- e
R0

* e o
-
N A\a

[
(5]

"

-
oAl

n

[

A

-
T

[N
J

AJASLINS o)

[

o

e ® @ o o s o © s o ®
<

* o o s o o
1A

[S 2B A BUETRRN ) BN, BN IR IRN G IRV A BN BV, IS ABEX, SRV IRV IR VRN |

L D N T SN S

e o o o o a
[l S o e
v naanon

v

-
o

2]

ANE FNW N W ANEIPTNE N F VIO VWHNESENESEFLINNENE WNCTAARNECT N AN E VNN

e o o

[
NS

L3

[N

45

24
51

L5
49

38
56
53
L
26
31
25
B
4
L9
55

39
11

58

52
27
28
53
49
33
cr
33
15
23

43
43

39
2h

26
49
4
52
49
23

3¢
55
SH!
38

33

STERNPAARE

PHI

G

43

4Ly

4h

4y

Ly

LY

45

45

45

45

45

L5

45

45

L5

45

46

Lo

46

L6

H

S4

2

12

&2

27

35

42

Ly

Lo

9

15
16

41

12
14

17

NR

573
1412
1397

563
1601

590

555
1395
1416

6CA
1395

573
16412
1416

578

587
1845
1622

587

593

576

594

569

SAL

571

576
1614

535

595
1423

583

606

591

f12

591

alb
1608
145

572

sa7
1397

564
1396

5€5

563

571
140C

569

WN W WOV ENANWNOVNWNWIVWEVINELSEWSFS AEFEFSFFVIINVINESE NNV WESENW SO wWw NN
PNV UVMNOUVNNFP NWUILMNOOOVNINDODDOINVNNFRPFEFINNPOWFR W@IIIND OO AN BN

15

15

15
b O3
15

15
15
15
15
15
15
15
15
455
15
15
16
15

15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

15
15

4
i

15
15
15
15
15
15
15
15

i5

PHI

46

L6

L6

L7

L7

47

47

47

47

L7

L7

L7

47

L7

%]

L8

4R

49

49

49

49

49

49

49

L1

L6

48

11
16
23
29
34
37
L7
52
19
26
40
12
16
16
21
23
26

29

NR

570
590
1471
1645
531
591
S5
SAai7
584
636
565
5714
1614

1614

1395

1416
595
597

16414

164C2
590
570

1645
553
578

1645
591
565

Si5T
569

_89_

WE FVWNN ANV S NFNNEFWNWOVN NN NV WANESFWNEESESTVNNENSWEND &N
H NNVINOW AR ANANIFPIOFRPANVOD VNN ENOWWRERUIN NF D4R NN IDWWSN NN



PHI

49
L9
49
e
49
49

SIC

50

51

51

32
37
Ly
46
54

53

38

34

36

L7

5[C

51

23

27

33

L1

u8

SO

55

23

24

27

NR

5ac
598
527
1423
571
540
Se
571
585
601
571
> (47]
1645
1421
5€8
587
569
SYe
1416
5934
£'95
hL8
Bi7-4:
1416
1636
582
1412

e © ¢ o o & o o o ® o o

e o © o o o o
NMIVN W NWINDWNRPRL NP, R,RESENINAMANOD 2200 NNUORPIINP,P AP ONITWNWwOINIWENOD & OO0 R

EVNEE SNV NNANFANVNVAESEANRSTNUNNE NWVNEESsEWQAAOMECNNNWNSENNWNAEsENEWN

el
>

w

w &
NNEPRPOOEINEO

(N2 IAN]

24

Lt

49

30

STERNPAARE

PHI

G

52

52

52

52

52

53

53

Sk

53

58

53

53

S&4

S&4

54

S5

55

56

56

M
36
4
45
51
53

F
32

39

SA

11

33

L6

54

59

27
46

5d

10

NR

GR7
116
Ce3
569
1412
598
16701
1636
571
1412
1645
1425
572
59¢C
1395
STl
5€9
1uig
587
fC1
SES
SR
555
SES
SRS
5173
576
930
1612
587
578
1645
1645
593
595
hlb
1R36
543
1536
591
1624
612
1614
AD6B
572
1745
569
58C

o o ¢ o o o o

VMW N WV EVNEWVM AN VMU ENNOVVIMNESFNUVVNWININENESE NN ESTEWOONNWON SN WsEWN

TP WNVN IO ODINDAONWNNRLRIWNNNNNOE NVNWAF, IR NN WNDTSdINDNHDIHE N

46

8'7

PHI

56
56
56
56
56
56
5i7
57
57
57
57
57
58
58
S8
58
59
59
59
59
59
59

59

12
25
L Y4
L3
48

51

13

p

41

59

55

45

515

56

10

14

23

23

24

47

NR

555

1612
1645
1623

_69-

O AWNDBP WV ANIDNOOWEFNNNNOF ANDINNITWNWNVNOWINANNIIDWFEONDNP O

e o 2 o o o o o ° o o

ENVWFHFVENNESENFSFNVNWOIOM ANV OV EENSFoVNANWANEFSENESEVNNW WA



PHI

30

34

30

30

2C

20

20

G |

3!

31

3al

31

32

(93]
n

«l
~n

32

32

32

14

15

L6

L7

51

SH

52

59

29

32

Ly

Ly

n
(%4

e

22

32

36

e » o o o © s o o o 8 o

AN
NeJ

[SANe ARV

n

- o
.

- [
NEDNEENNDO O
[Vl ) RUAN BN ) I o B GVIN SV AN 5 kg
W N OO O

S & o o o & o = = o

OO D EFDPWOWNWER, ONNOOWE VMR VNOIODEINEPDORLRNONNDIVNEND DN DO

oy
w

NWNRFEFEN T IV WE NWEVITINEFNONVNWNANIA WSO ESEPINWUVNWIHNIUSEESJIND WO WN & W

M (4

Ly
13

13
27

1a

49

L2
L7
32
23

57

58

STERNPAARE
PHI NR
G M
32 37 144C
636
32 89 612
622
32 40 1441
1446A
32 43 6CH
h2?2
32 44 Hll
1642
32 49 59R
1429
32 53 1425
621
33 7 627
633
33 16 art
618
33 16 219
1433
33 23 F23
1428
33 29 £23
S22
33 31 F.27
1642
33 35 A21
i6ar
33 40 1422
1632
33 54 £ 34
L3
33 56 1436
ARQ
33 56 1429
1632
33 57 6CR
A1R
36 5 01
1425
36 5 509
1634
34 16 1445
1448
34 17 1441
643
36 23 1423
16248

e ¢ & o o o © o o o o

O EFEWVNIPUVVNWINENWANWNOOWWNONEESEEEFNOOENITVVNINESEWEESEIVEESE AN ANV
WNOEEFEENRPLP BT WDODXDNVOFOIONNANONENFODOPRWEODNNNFE ANNVWE NOWN

16

1.5
17
15
15
15
1%
15
15
15
16
15

15
155
15

16
15
16

15
156
15
15
15
16
15
15
115,
16
15
17
15
17
15
15
15
15
15
15
15
15
15
17
15
17
15

42
57

L7

L7
L7

PHI

34

34

34
34
35
35
35
35
35
35
35
35
35
35
35
36
36
36
36
36
36
36
36

36

L7

LY}

57

58

15

21

27

28

31

39

L1

65

55

14l

17

22

26

39

63

NR

1425
619
627
635

1427
619
625
63t
6L
823

1632
633
618

1630
625

1461

1446

1445

636

_Ol_

WEVNODOIPWEEFETNWAN VNIV NN E NN AW SNV EESE NV AN OOV WNWASEESE SO
ONOFF AN, AT NAWNWNFODORPLIDE WO WWINWIIOODNEOF 28EF@®ENILIOO®OOOO

® 8 ¢ o o o



STERNPAARE VON 16 BIS 17 UHR

PHI NR M RA DEC PHI NR M RA DEC PHI NR M RA DEC
G M H M S G M G M H M S G M G M H M S G
36 LE £12 5.0 16 18 7 75 4AQ 38 58 f12 S.0 15 1R 7 75 49 L2 5S4 598 4.1 16 1 23 SR 38
1438 59 16 35 2 -2 145 1435 6.0 15 4S S4 2 7 P> 6.6 16 15.12 23 @1
36 50 6895 5.5 16 11 2% 75 56 39 ¢ 1421 5.3 15 6 56 17 7 41 8 1422 6.0 16 7 S7 6 27
1438 5.9 16 35 2 =R 16 1432 5.8 15 32 2 60 52 612 5.0 1% 18 T 75 49
36 5C 1434 5.1 16 38 3 4B 58 38 7 A19 5.0 15 27 58 HRA 49 41 12 1422 K,0 1A 7 57 6 27
1640 5,2 1€ 50 642 24 L2 A33 3.4 15 56 29 9 25 66 545 Ah A1 Z5 S5 56
36 56 56(3 3.1 1513 2 -3 38 33 11 odf 2mB 45 29 & 21 318 41 17 1434 S.1 16 38 3 48 S8
523 bBet LA 31 35 77 3% 627 4.9 16 4L L7 56 49 1446 5,3 {7 0 &0 33 36
v 7 521 4.2 16 33 17 42 29 39 13 14625 6.6 15 15 12 23 11 L1 24 625 3.5 16 42 1 38 S8
1441 S.6 1A 52 0 31 44 6T 57 M 23 51 S5 16 1448 6.6 17 & 18 43 51
37 14 6f9 3.8 16 20 49 19 13 33 17 1427 W.A 15 2C 48 i 5 41 24 612 S.0 16 13 7 75 49
bl 5.7 15 23 51 55 16 623 6.4 15 31 35 77 30 1629 5.7 16 22 57 7
37 24 6% 3.9 16 £3 19 37 &3 39 23 ecR 3.9 15 18 58 46 22 41 27 613 4.5 16 26 15 1%
1448 4,4 17 4 1R 43 5% 14?28 6.3 16 21 58 32 23 613 5.9 15 27 5% 6% 49
27 26 1u28 6.3 1€ 21 58 32 23 39 31 19 5.0 15 27 S8 B8 49 L1 28 1423 4.9 16 8 3 35 33
621 4.2 1/ 33 17 42 293 14642 4.3 15 52 49 10 12 6308 3.9 16 18 5B 46 22
37 28 513 4.5 16 24 15 14 5 39 31 1423 4.9 15 8’8 3 36 33 L1 28 605 5.5 18 11 25 75 S6
1432 5.8 16K 32 2 obd 52 21 4.2 15 33 17 L2 29 1423 5.7 16 22 57 7
37 35 633 3.4 1¢& 56 29 95 39 37 634 3.9 16 59 19 3L 58 1 35 1427 4.3 16 20 48§ i
639 3.2 17 8 39 65 45 hSC 5.8 17 26 3 LR 17 912 4.4 16 4B 17 82
g7 37 623 bHe4 16 31 35 77 30 33 45 626 3.6 15 42 1 38 58 L1 39 312 GL.& 16 4B 17 B?
1433 5.9 16 35 2 =2 18 35 6.3 17 6 57 4O 33 1453 6.0 17 15 15 1 14
37 383 1L22 6.0 15 7 57 & a7 33 48 23 Hob 15 31 35 77 36 41 S5 512 5.7 15 27 53 6©3 43
19 5.0 15 27 58 68 49 1436 6.0 13 4S5 S4 2 623 6.4 16 50 56 15
37 43 1441 S.4 13 52 ¢ 31 & 39 54 1433 5.9 15 35 2 -2 16 41 59 1422 6.0 16 7 57 6 27
1449 6.4 17 4 18 43 S1 Q12 4.4 15 48 17 8’2 S 623 6.4 16 31 35 77 30
27 52 £93 4.1 15 1 23 58 34 39 583 1434 5.1 15 38 3 43 S8 42 2 1425 H.6 16 15 12 23 11
1421 5.3 16 5 56 17 7 534 3.9 15 59 19 3C S8 1432 5.8 16 32 2 60 S2
37 655 W 5.7 e 22 57 7 9 33 59 €14 5.7 15 23 51 55 16 L2 15 1429 S5.7 16 22 S7 7
A19 5.0 15 27 58 68 49 1440 5.2 15 50 42 24 42 A23 6.4 16 31 35 77 30
I S e S8 Uk 82 2 60 57 4 0 1u25 6H.6 15 15 12 23 11 42 49 628 3.9 16 18 58 4bh 22
629 AH.L 16 57 56 1S 1 627 4.9 15 44 47 56 49 625 3.6 16 42 1 39 54
37 58 1442 4.3 1£ 52 49 1(C 12 4y 2 A0l 3.8 15 20 49 19 13 L2 47 1432 5.8 16 32 2 617 52
539 2.2 17 8 39 65 45 1432 5.8 156 32 2 &6 52 1440 S5.2 16 50 42 24 42
;™ 1 63 3.8 1820 49 429 43 L3 S 9% 4.1 15 1 23 58 33 42 58 1421 5.3 16 b S6 17
hZ27 .9 1K 44 L7 56 LI 518 2.8 15 29 8 21 33 619 5.0 16 27 5% 63 49
38 3 621 4.2 15 33 17 42 29 43 21 1434 5.1 15 38 3 w* 538 L3 27 623 G4l 16 31 ‘350 7 30
tute 5.3 17 Q3 4t 33 36 1441 S.4 16 52 0 31 44 633 .4 16 S56 29 9 25
38 24 cilgy Spy7 ie 23 Si w5150 116 Lo 23 22 Hob 15 50 56 15 1 3 30 614 S.7 16 23 51 55 16
Fus (2l 115 23 B 2| 88 h39 3.2 17 8 39 55 45 1461 S.4 16 52 3 31 44
28 8 fE6 5.5 16 11 25 75 56 L3 41 1422 6.3 15 21 58 32 23 L3 L4 e01 4.3 16 7 53 4S
1427 4L,A 15 25 48 1 5 1424 5.1 15 3R 3 48 58 621 4.2 15 33 17 42 29
38 42 6l 4.3 15 7 5% 45 O L0 G4 £21 L.2 15 32 17 42 29 '3 51 623 6.4 16 31 35 77 30
1628 6.3 16 21 58 32 23 626 3.6 15 42 1 38 58 1442 4.3 16 52 49 10 12
38 55 598 4.1 1€ 1 23 54 313 L0 46 627 L.9 15 4L L7 56 49 43 5S4 627 4.9 16 44 47 55 &9
509 Smf* 1& 20 49 N9 18 14406 5.2 15 S50 42 24 w2 63% 3.2 16 59 19 30 S8
38 57 912 b4t.4 1Ff 4B 17 82 5 46 51 627 L¢3 15 4L L7 56 49 43 58 1434 S.1 15 38 3 48 S8
1445 S.0 1E 59 44 -4 11 641 3.2 17 14 0 24 52 626 3.6 16 42 1 38 538

_.l[_



PHI

Ly

Lb

Ly

Lb

LY

uLu

L5

[

L5

45

L5

45

L5

L5

uS

46

L6

46

L6

17

26

32

36

L6

57

13

13

31

41

Ly

45

L7

St

S5

15

18

25

28

NR

629
h19
627
1441
h5A
521
1429
912
1428
627
1630

¢ & o 5 © ® ° e o & © o o © o s o o o ® a e 6 e & & © ° & s s o & & s = o
CLCNE P LW FOOOLENODEFNETEOERLPNVNODWWNPRPMONNDNWONUNE ST NNO W, OWF NN FEOO®

M2V 220 N WANNODERNFWEFNENEDECFA NN EESTNDIEEFNIPANEIITFNE NS W

23
27
4L

18
583
22
uA
2d

Lo

58

18
24

= 43

10

. 24

L

- 50

e,

13
83
38
L8
56
24
S84

23

59
15
27
L]

84
50
812

. 52

38

13

5

[

133
49
42

STERNPAARE
PHI NR
G M

46 31 1621
ACA

46 3R 1628
14 32

L6 uLS 519
1644C

Lo S50 627
AL3

47 7 hll
626

L7 14 16432
1LL6K

L7 18 1621
623

L7 20 a12
635

47 36 6C6
ACA

47 35 598
16423

L7 4G ECR
1434

48 5 617
912

43 21 (]
623

48 21 €34
A39

48 41 612
51

4R 41 627
h3h

L8 L3 1423
14372

L8 L4 606
A1A

48 4S pUR'S |
639

L8 52 614
521

43 34 6{6
1425

43 39 h21
627

49 55 1432
626

539 8 601
614

NAOOTODPON TN NNEDINIOWLDRIRONDEDIRFNHE, OO, ONODEFWANIIIFNNFTFONODIWNW

MEWWMFEFEOOVMENWUNNNVNVNEFOOFNMNN AW WTDTWEF FNWESFWNESTFOVNUVIVNWNNWE IOV NN

e o o o o o

16

16
1o
15
15
15
15
15
17
1B
15

17
145
L5
15
17
15
15

15
15
15

15
15
16

17
16
15
15
17
115
15
15
15
16
17
15

15
15
15
15
15
15
16
is

BIS

RA
M

A
11
21
32
27
50
Ly
14
23
42
32

0

6
31
48

L
101
20

1

L
18
38
24
4R
20
31
59

a
18
29
Lb

6

R
32
11
29
52

8
23
33
11
15
33
Ly
32
42

7
23

PHI

50
S0
50
50
50
S0
50
50
51
51
51
51
51
51
52
52
52
Si2
52
52
52
53
SB

53

17
20
20
29
36
39
L6

49

36
4Ls
49
49

583

21
22
30
L1
S4
56
28
37

S6

NR

619
1661
627
1648
1425
523
1422
908
1428
619
699
912
1423
318
608
61t
6523
164u0
638
627
633
1637
618
Q12
598
601
3¢
633

1434
625
639
978%

1442
538
608

1423
619

1436
27
601

1632
912
641
6089

1432
613
625

_ZL—

a e o o o

WUV WWEFVNEFMASFWEFESEIDIPWANNADNREEENIITWEFEFWNONWIPNEWNOOIOOOE&ENN

COPRONE I WOFPLPODOFHWNNORPNENANREDINFOODVENIOINNSTFPXOWNOOFEIIFSFOFEO



PHI

55

56

6

10

14

18

37

46

515!

56

33

39

%9

e o o o
O NNUWNOWE FWHF 2 NS &NV &EWU WO

MIO AN OO NIOE NI TN

@ e & o o o * o o

EVownesnn

18
2
11
21

2 &
24
27
31
Sv2
27
56
32
38
241

31

]
27
33

27
23
Ly

75
32
7'5
32

77 :

3C
i4
a5
77

2
M

8%
15
60
LA
32

77 3¢

7%

38 1

68
42
17
ae
55
56

STERNPAARE

PHI

G
56
56
56
5h
56
56
56
57
57
57
57

57

M

151

15

31

52

54

55

57

14

23

36

50

NR

1623
612
1623
606
912
634
hL9
acs
6(C1
519
n.2
16461

€26

1446

MEVNWWNEOOFNEFNNENEIIWAENE NS
e 8 & ¢ ® & © © o o o ® o o @
WFOWOWINOFWFONP, FFOWNDDIOUSFNNOVLOW

16

16
15
15
15
16
N5
15
156
16
15
16

155
15

15
16
15
15
15
15
15

157

BIS 17 UHR

RA
M

A
i3

R
11
48
59
20
27

7
27
LR
52

1
23

8
31
21
48
18
L2
18
27
LR

0

DEC

G

36
75
3o
75
a2
30

M

&
49
33
56

5
58
oY
29

49

PHI

57

58

58

58

58

58

59

59

59

59

59

54

14

51

51

56

13

27

33

37

NR

629
191,
614
1432
623
625
1432
627
1625
938
613
16430
612
621
605
621
9|12
543
173
629
3918

1440

Voo w s s sEsEFnuinoosEFENiwoVI I NI O
N NFOESTEFEVIVINOHRSNODOOINED®DNN &

—S[—



30

3@

3C

30

13

20

26

28

81

31

32

32

LC

Li

515

58

12

22

23

29

29

313

33

e @ e o o ¢ ® o o o o o
DWEONPLP22O0OOMNOMNC & OOWNE

w

OFENOFEF NNN®ELVNOIOWUINE ®O®OWOEFIID®PONF

s 8- 6 & ¢ o = & & & % o * o

N ARAFEWNANNE AN VNWEIDWFVNAOITVWNYNVYNINE WNIIE A F SNV E AN WD & WWN

a
+

17
i
1R
bl 74
17
17
17
W7
17
17
17
17

17
17
17

17
13
17
17

a
PS

157
17
17
17
17
17
17

i8
17
17
17
17
17
12
17

>
17
28
17
17
17
17
87
17

12

L6
25
17

13
58
14

ie
20
1R
12
24
58
5C
58
18
39
23
51
L
56
3]
25
e
43
18

32
4h

STERNPAARE
PHI NR
G M
31 36 1451
hES
31 41 1460
h72
S1 91 647
HEU
3R~ 2 656
E76
32 3 1454
h63
32 © 3 639
145R
320 1Y 670
1467
32 1247 683
h56
32 30 6€7
672
32 30 1u67
695
312 M3 hS7
1466
32 32 REC
1LF6
Bfer 133 £35
0573
32 39 74
1677
32 42 €36
641
32 52 1u61
&75
B8 10 672
[CR: B
33 3 1uuF
14EA
33 4 £L1
16F2
33 11 1454
650
38 193 £71
ART
33 16 1458
659
33 18 6€3
16R5
33 23 636
146°C

® ®© 6 © o s o & o © o o o © e = & o © v o o ° a
DODXONODOVMNFLROIODD ANNDINEPRL SOONO &

)

e ® o o o ® & © o o 8% o o o o

FOVMUWVOWWUVMUVMUVMWUINWEITNANIINESEWNWFEFOVNOUVWININE NN WNOODEOTNWANN & & &N

NMMWPINWNDODDINDINEWDPOONNVNWWO

32
39
L3
23

L6

2
Lt
39

4l
w2

18
12

40

Lo
20
ST
43

PHI

33

33

313

33

33

33

33

313

33

33

33

33

34

34

34

34

34

3G

34

34

34

34

36

34

22
29
32
33
33
34
36
36
39
40
59

59

21

26

30

312

37

40

L2

Ly

57

S7

59

NR

1466
671
639

1453
672

1473
6u7
679
658
695

14598
6h4
675
573
675

1475

1462

1467

- vl -

® o o o 6 o o o & o & o & & 8 & ° o o o o

FEREFWVNWNMNMNVNOVMWOVMENAVNVMANLNIITVVVNENEFENESENNITNWNEITNWEESENEOOWANOD
NMEESFNEVNOFRNVNODESFOLONOMDRINESTVNDODOOINBNODONODONDNOININNODO N O



12

13

15

16

26

27

312

L2

45

51

22

27

28

i

34

37

NR

1LE3
HFlL
1454
553
1446
6463
1462
674
1458
679
659
668
6Ll
563
€S
677
h7L
584
EfL
668
REL
577
6L7
675
657
14€9
(371
14£9
1445
676
EE£3
14F8
1460
663
149
659
5519
665
653
14565
1459
Heb
536
1L56
E61
6cl
5706
69C

O EDINFWODEFIOONNSTEDPVUINDEFDINCONTOOWNDEFEICNINNNDLDANIDDD FUWE VDO

W N WO F DN WOV NE A8 NW VN EsENESENUNE S AFVNMWEINWNANANSTEITTWIAAN DWW &R

17

4
4

1 7
iz
17
37
N7
1%
17
17
17
17
17
1V
17
17
1%
L]
17
A w7
17
17
17
174
N7
17
17
17

17
%7
17
17
91.57:
1y7
17
17
1 7
17
17
17
o7
157
17
17
17

4
pe

13

1! 5)
3|7
19
c9

i4
32
56

=)
<

w2
8i2
L6
14
39
32
53

p
37
LA
37
59
25
SH)
31

3L
58
47
56
318
Sb
a9
38

312
32
L2
23
47
25
37

19
14

]

[

56
22

NG W,

LE

STERNPAARE VON

PHI

G

36

36

36

36

36

36

37

37

37

37

37

37

37

37

37

37

37

g7

37

38

38

38

M
32
38
39
4C
L2
49
513

53

26

33

34

40

5C

SE

513

iU

NR

675
677
~Q5
657
1LES
655
1465
a5
667
1451
659
1459
670

s o s © o o o

DEMN T NDIODODONOOWDD PO ONIDIIDIVIVNDDOIDIWAWNFOD SFUNNBBNOVOLDOOLODWOONON

EFVNO WUV NUOWEVNDODWWNETEFWSTWAFNVOVNVNOOOVNWVNUVMNANWESEWEFOONS &SSO N

e o o o o o

17

PHI

39

3R

33

34

33

38

38

39

39

39

39

39

39

39

39

39

39

39

39

39

39

4G

40

40

10
21
36
41
43
43

49

10
10
11
15
16
16
19
19
37
L2
50

57

NR

1448
1455
1651
664
541
653
636
643
1446
1643
1455
671
1460
675
659
1465
643
1462
639
656
664
6310
653
146%°
1462
672
635
639
1456
663
66U
1465
671
691
67
675
672
68%
568
675
675
677
653
6A7
641
657
641
655

NMMWNWANENAWANENWEWNOOESE ANWEFNVNWANENANNWOOUNIVNESE AN NATT NN STV
OMNIVINWOOODONFO N O IR ENDODDOVONOFLVRIREDXVEFEFNO® FFWNFWONMNODS &§F

- gl -



u

60

Lo

u0

4o

4C

40

Ly

L0

Ll

L1

641

L1

61

L1

41

42

10

20

23

28

34

34

37

38

319

40

L6

47

52

Su4

56

26

28

28

® o o o o & o o o &

e o & o o o & ® o o s o
@CONNADL OTVNNO VN MMIIELLOLDIWRWNIIIOOODODOHPL NFVNNOUMOONDENIODDEF&SFFFODO XS

AN TN W E WWE WUV WNANFTF NV NIIWEANWQANEN Y ANV ENENENVNWD FTwWwN
-

STERNPAARE

PHI

G

L2

L2

b2

L2

L2

L2

L2

L2

L2

L2

L2

L2

W2

&3

43

43

43

43

43

L3

43

43

4y

M
13
18
22
25
27
29
29
513
33
L6
46
49

58

16
26
38
46
51
51
55

22

NR

hES
R7L
6ET7
671
556
AR7D
1456
h53
/S
14F9
14F5
685
14519
Q13
1463
14R2
HL3
A517
bEL
1469
EEC
R72
€71
Rt
14L6
653
677
1A4L6
671
AT7L
1454
f59
675
AET
14€4
AEL
14e?2
663
676
16477
1456
6557
145¢
€55
143
913
6ca
14ES

VON

PN FOUOOODFOFANETEIDIONNOVN DIODHLPOOW®ODODBNOD®EDEFFSFWODNNO SO OV DO

VMMV EOTNVVINENWNEFVNUWINVNANWANDNE NN AWEFVNE T NWIO sV ENWINENWNWWN

17

PHI

G

Ly

L4

uh

L4

Lt

Ly

LL

L4

44

AR

L5

45

L5

65

45

Lh

L35}

46

L6

46

L6

L6

46

L6

M
25
27
35
39
43
L4
(3]
L6
46

L7

13

13

23

56

13

14

22

23

NR

636

1469

1465
1459
695
913
677
650
1462
655
675
653
672
1454
670
1469
645
633
641
1459
913
6539
1460
Q14
677
043
657
643
655
P
65C
657
hAS
657
44
655
672
670
1465
14082
676

£ ®P D OLDOSOODONDIEIDIEDE IUUNNFTEEVINDNONODODOF DI DS NNDDONSTEODEND DWW

MNMVNFENFNNWINONWNWEFNFWEFAANNEVNEON NNV E SWSFNESEANFTFANAST SO

_91_



PHI

uhk

Lh

LE

ub

L6

L6

L6

L6

4

L7

L7

L7

L7

47

L7

68

LR

u8

L8

L8

uLAR

%]

2h

28

36
49
49
49
49

Si2

16

a5

2V

52

S

S7

14

15

31

42

45

913
RAC

1648

hS3
913

1468

nEL
657
641

659
674
663
676

@ ® © 5 o 5 5 8 o 8 o ¢ o o o

.

EX2MNONNORDFOENFNNOWOWOVNNMO FEFEFDBDIINNNCE FCOPO0NNONENNWODDN

N NANENWEDECEAITTNE AVTVOIOO NS ENE FOWNVIVNENT VN A EANDIPNNDDENNE NAOD

17
17

17

17
17
17
17
17

Ls
33

53

347,
L5

17 14

42

55
33

29

SN
OWN oD NENNVWEN

w o E )

RN

56

52

STERNPAARE

PHI

G

LR

48

49

43

49

49

43

49

49

49

49

49

49

43

L9

49

49

49

49

S0

50

50

S0

M

46

46

1

31

31

31

35

L0

53

57

5.7

18

19

28

36

37

NR

ARL
6a1
1465
675
b4
AT
1462
671
A7C
14ER
639
1456
1460
AT
653
hHh3
914
ARG
1637
665
14LRA
695
671
hAL
1448
ATT
1468
h55
6S6
213
1446
~ 39
6580
676
67C
6ET
1469
1646
650
653
1456
6817
670

¢ o o ¢ o o ® o o & o o

PO DPOXDPONEFOIFP NVNODEFEINNWEFFRLROFOFFONVNOVMNMNNIOON EFENNOORR DOO®DD

WNWVNWENNWNOEWENMNNWVMNENVNOOJINIITVNWW NN W WNESsFVNIwnEsFwnnwWwsEnw e

e © o o o o o o o

PHI

50

S0

50

S0

51

51

51

51

51

51

SA

51

51

51

52

52

52

52

52

SK2

512

52

)74

33

42

49

49

59

17

27

31

33

41

WA

4t

Sb4

53

11

20

20

20

21

30

35

62

48

NR

1455
6h
670
674
656
914
672
685
674
65

1451

1637
639
643
663
671
675

14512

1453
675
913

1463
651
657
650
655
653
676

1637

14656

1638
630

1456
673

1465

1534

1654
913
667
675
643
659
650
671
659
672
643
664

_LZ_

TS WFVNUWNAWNWENITPIPEFENANOOITONWIAVNIIVNEESENESENNUWWNWNWODANANEONNE &N
DEFOMNOBPVFONFVNFBDRIENFINSFOONIDBINE IO IBPEFENNENDIODI N DO WO E



PHI

SR

92

&3

53

3

n
w

(53]
w

cu

54

=

I
£

52

54

20

20

!

26

30

34

356

42

21

30

36

L2

48

59

NR

575
68
914
1469
hEL
h72
675
674
1637
ES6
6c7

1637

1462
1454
914
MWZ
1465
h5oH
1638
62b
659
643
67C
653
671
672
672
1448
639
672
695

NONFOOLOVODODEFEFNWFRLRIIEFOINIIGVODNNWOYW FOFCHP,P NITO OO 3@

WE WO FFWWENNITITONMEITITIAN IO FNVNAVIINOOWNNE & oW

DEC

3i5

STERNPAARE

PHI

G

5i5

57

57

57

5.4

M

1

Lo

L7

2L

22

8

L1

43

L7

10

20

NR

14E2
ARG
hul
913
1A38
1469
1448
59
657
671
655
A71
1454
1537
913
14KR
1460
913
675
1477
101
656
1462
67C
%35
191
639
ecp
REQ
663
675
72
913
667
1637
1465

e © o o © ® o © o & o o © o & & & 0 0 o o o o

MOWFFNAVNNWOMEFVNNANFNESENSTFOVNAVN WV SO S WEWN
DUV FO0OO0D2NINNDODOORHNWOFVNMENNOOION FNFEFENO

PHI

G
57
57
57
57
57
57
58
58
58
58
59
59
59
59
59
59
59

59

M

33

35

41

L2

55

56

13

17

31

S

23

33

34

L9

NR

916
1468
14590

914

913

AB1
1455
1632

913

674

K76

685

650

653
1638

699

650

666

914

631

639

653

663

670
1462

675

914

674

641
1637
1455

913

675

634

659

676

e o & o © o & o & o o ° o o o

NNV ESENOOWANOTVNE AW AN EFNTWdOOVNTVNAVWEIITNWEENOD
e o o

ENFOFEFFVNIVNODOPON DV OPDENIOFBEESFD20FsN NN N



PHI

30

30

31

31

31

21
31
31
31

555

16

16

21

25

29

87

37

45

58

17

20

21

21

25

219

2'9

30

33

34

1438
168y
1492
1491
711
1486
714
595
1680
623
7351
584
7033
1477
1428
1488
719
14139
723
1475
635
7.2
714
1482
74
1631
1483
1479
755

(7]
.

e ® ®© 6 o o e o o ® & ® @ ® o ® ®© o @ s ® o ® ° o a s & © ¢ e e o

.

WV OoONEEFFTVNADANENE S EFFENIDUONVNEESEFFFNIANINWNANNITNWEIITAN s NNE &Ny
NNSNYNOPRPOUPNWMNVNOOWWEFOFFOOVONFDIEVINFONWNNDENNNENNCGHODR O

L [e22

sk

35

36

29

(%]

N N ‘4 LN | (%] w
EXINMINDHPNNCI TP WNIAOP, NN E N

& W

]

N

3

42

DEC

uh
b
29
55
23
L7
85
24
55

55

58
12

39
28
54

23
35

53
515

16
23

54

248
31

248
38

L7
37
Lh
L3
13

16
16
55
12

2¢C

STERNPAARE

PHI

G
31
31
31
31
31
32
32
32
32
32
32
32
32
33
33
33

33

33
33
33

33

M
39
Lb
L6
49
S\7

2
11
13
13
14
24
L2

56

22

24

33

34

4C

L1

NR

714
1501
1485

701

707

709

695
1486

684

hac

701
1uQ7
1683
1491

/95

702

7/6a3

711

595
1482

ARY
1477

699
14 RQ
1477
1479

7C5

713
1426
1494

714

717
1489

716
1483

7c3
1492

716

7¢2
1494
1482
1694

699
1498
1478

767
1494
1500

FWNFWEFFVNWFOOOOWNESTWESOVUNE

e ® o © o ©® o ©® ©° g o o o

NEVVNWNFOSFSFWwEFNSsFwWwn & &
FEX2PNNPL SR FRPOP2PWNODVNOO  FOWNNWOFRLPWIPNNWRER NSNNOWSONVIO & &0

PHI

33
33
33
33
33
34
34
34
34
34
34
34
34
34
36
34
34
34
35
35
35
35
35

35

L6

53

53

53

59

11

16

16

7

22

25

37

39

42

49

56

56

15

16

22

22

27

27

NR

691
693
6R5
1476
1475
7020
695
1493
6930
14133
1432

14135
1424
707
1479
699
713
719
1475
771
730
732
16493
714
735
719
701
703
1481
1432
714
1437
1494
717
1488
7Ak
695
1480
7713
724
681
6804
797
725

2]

MEMNEFENE SN WEW NS

—6[—

e o o & o o o o o

H@“J\nwk\lf\):no““NQQNWQPN,QL‘PJQ.DHNF‘NJFOJDNNﬁﬂ.DJ’\N’DN.DOP-‘.:.n

MEFNMWEFWNWE SN FEFNNETAWEsEAONNFEFNW

e o o



PHI

35

RS

N
(64}

)
o

L2
43
Su

59

12
145,
15

23

b2
45
45
52

58

'

12

19

22

24

29

NR

£39
7453
755
724
7C9
723
584
1479
629
7C5
ARS
1478
59213
1434
711
1498
721
1489
1483
14R8
w12
1507
77
716
1689
1694
1478
7
6A5
14P4
1479
714
3]
HRS
1624
16,97
714

M N WNEFAdw
e o o

® & © 4 e o o o ©o o o o - o
NI WO FNDDEODNFONNNFOONTFEEFCOITVNINONNIDININNE ENONPLNENNUVINWE

e o e o

FVMWINWE SN EITVNANWENINIUDIOVNWERNREFIDENNSENWINNW

w

o

54

T N
w

n &
NP, DITN D& OO0 0O &

L n N &N TN N W
DN NWTN 20 OWE - N W

(8]

Lol I o £ w
£ DN VO W

L8
29

51
37

58

313

38
31
33
3K

67
L2
29
38
32
6

Le
819
28

13
37

L9
Lb
20
273

St
24
55
35

L7
12
38

519
22

58

24

29
23

L9
55
3u
23

23
16

22

5S4
22
45
58

Lo
L6
12

STERNPAARE

PHI

G

37

31

38

3R

38

38

38

33

39

33

33

33

39

33

39

39

33

4L

43

40

['3H

49

M

31

17

37

Ly

45

Lo

12

23

26

39

45

L7

56

59

11

15

22

27

27

34

NR

R0
7't
1479
1483
1481
707
711
713
705
711
709
729
1491
e
713
1506
6RL
1677
1546
1urg
1476
1694
14732
713
701
716
1682
7c5
1494

@ © o o 5 8 © © o o a4 o © v © © © o e ° s O & & o &

VMMVNENWNEOOEFEVNOANEESESESFNWIDANIWONE FOFVNNOWE FFEFFsAaNEsFOIOOCNIW

@O EPONNNOODEFERLEFERPLPNIRWU ENNOOWNSFIOVNE WENWIFOVNINNWNINNNON

& w

BIS 19 UHR

RA DEC
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6 9 9 34
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256 0 29 &9

33 4 4R 12

29 57 16 S5

50 48 59 22

5S4 33 43 55

S| € B 319

493 A 33 20

5S4 33 43 55

54 58 4 10

1558 73 19

45 5S4 18 9

56 uA 59 22

58 0 32 39

25 10 44 53

14 51 42 9

18 58 36 3

27 Hs 838 Hoe

45 51 -4 47

140 37 3 22

L7 5 75 24

33 4 46 12

58. 0 B2 39

36 5 65 23
4 15 13 519

33 &4 46 12

49 A 33 20

L7 S5 75 24

54 58 4 10

L4 34 20 31

50 48 59 22

54 33 43 55
6 24 36 &

20 @ =2 5S4

27 15 83 110

35 16 9 6

54 38 71 16

36 S5 65 28
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1492
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712

723

693

711
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1494

701
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713
1567
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731N
761
1484
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797
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1488
714
700
703
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701
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14433
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690
790
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635
1477
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STERNPAARE VON 18 BIS 19 UHR

PHI NR M RA DEC PHI NR M RA DEC PHI NR
G M Hi M S G M G M 4 M S G M G M
218 705 3.7 18 49 8 33 20 55 6 7E¢  S.A8° A9 86l 51 7.7 312 57 26 684
714 4.9 18 5S4 39 71 15 743 343 18 58 0 32 39 695
2 28 590 3.9 1% 22 37 21 4S5 55 18 685 5.0 18 13 42 /4 23 57 43 2uL8
1646 6.1 18 27 15 83 10 1483 6.7 1A 33 4 46 12 712
2 37 1479 5.7 18 25 29 49 55 2& 7 5.8 18 30 5S4 7¥ 32 58 9 700
1494 S.4 18 47 S 75 24 75 3.7 1% 49 R 33 2¢C 699
52 47 1483 H.7 LR 33 4 uLb 12 55 44 1477 4.3 18 1A 58 36 3 58 15 1646
707 4.8 184 53 48 659 2?2 1494 S.4 18 47 S5 75 24 705
tie, '519 743 3.3 18.584 = 32 33 55 44 1494 S.,4 13 47 5 75 24 SR 24 260
729 4L.h 19 15 5”& 73 19 719 S5.1 13 6 24 36 & 7145,
S 2 535 3.7 1?21 25 72 43 55 4S5 685 3.7 13 21 25 72 43 58 37 711
735 3.7 18 49 A 33 20 699 .1 13 36 4 38 u4b 729
S8 39 681 3.8 18 H 3II 28 uLH 55 46 711 4.2 13 54 33 43 S5 58 39 1481
7R3 B8 LM 337751 7 312 728 3.2 13 113 3C [ B7 2L%
GISEANS 735 3.7 1A 43 AR 33 23 55 60 14A3 6.7 19 33 & ub 12 58 L% 1433
729 4.6 19 15 58 73 19 701 /6.0 18 36 5 65 28 71
53 W0 714 4,9 183 54 38 71 15 55158 581 3.3 13 6 33 28 u6 59 13 771
719 5.1 19 6 24 36 4 164fr 6.1 18 27 15 A3 10 1632
53 40 1479 5.7 18 25 0 29 43 56 6 7y #&3 19 58 0 3239 59 17 2R
700 S.% 18 33 51 77 3? 736 6.0 13 23 S5 79 33 1431
53 49 584 S.b4 18 14 51 L2 3 56 10 1492 5.8 19 4h 8 52 S8 59 28 695
7ol B0 12 3 5 6% 28 7¢7 4.8 18 S5C 48 659 22 1443
L 2 14S4L S,4 1R 4L7 5 75 24 S5i5% 21E 77 4.8 13 50 4A 59 22 59 36 1477
713 BLS 134518 @ 82 &89 72~ 4,0 19 16 3C 53 19 1646
54 41 714 4.9 18 54 38 71 16 56 45 1494 S.4 13 47 S 75 24 59 40 1494
724 4,5 19 i5 29 38 S 724 4,5 13 15 29 38 S 711
S4 L1 7C1 6.0 18 36 5 65 23 56 L7 1477 4.3 18 18 SA 36 3 59 S0 634
711 4,2 18 54 33 L3 S5 70) 5.9 18 30 51 77 32 700
54 54 1646 6.1 18 27 15 83 10 57 S h93 .1 13 36 & 38 46 59 57 1481
1488 4.3 18 45 3 26/ 38 1494 S.4 18 47 5 75 24 260
56k 1 99 «1 18 36 4 38 ub K, |7 248 5.6 19 L2 11 79 36
714 4.9 18 54 3R 71 16 716 3.0 13 & 15 13 S0
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G
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813

33

33

33
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M
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59
10
23
29
34
36
36
39

39

20

23

24

31

35

L8

12

16

NR

726
741
719
732
1907
7469
723
1509
740
1523
743
%S %
732
7L
726
153
745
758
15C7
15 181
154°¢
729
716
7 33
724
72
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1567
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34
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35
35
35
35
35
35
35
315
35
35
35
35
36
36
36

36

13

33

43

L6

(]

14

14

13

21

22

33

L6

47

51

Sb

54

S4

58

14

15

24

NR

738
743
7313
1513
1510
1521

150
734
1518
742
1521
1525
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743
715
1597
1437
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743
1521
74
737
724
1511
1506
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STERNPAARE VON 19 BIS 20 UHR

NR M RA DEC PHI NR M RA 0OEC PHI NR
H M S G M G M 4 M S G M G M
726 4.0 19 1K 3% 53 19 39 31 726 4L.0 193 16 30 53 19 w2 57 1537
1565 hAwt 19 25 22 19 51 1516 S.4 13 42 40 2?25 43 732
169 Spb 12 5 Si7 28 35 39 3¢ 723 3.2 13 12 30 67 37 L3 7 719
1596 6h.7 19 25 1C 44 53 725 5.1 13 16 38 11 33 738
740 5,0 13 43 22 37 11 39 39 15C6 6.7 19 25 10 44.53 L3 13 745
1525 4.8 23 B 29 36 4b 1517 4.8 13 30 S0 34 24 759
719 5.1 19 A 24 36 U4 39 45 728 3.2 13 12 30 57 37 43 17 14938
724 .5 19 1656 29 38 5 153 5.2 17 23 46 11 53 1507
1549 5.6 19 S2 o -3 11 40 8 1498 5.5 19 65 37 23 35 L3 21 733
759 L.s 2 9 39 77 3% 732 3.9 19 29 I 51 41 1521
717 3.6 139 4 55 -4 55 L0 15 734 6.0 13 23 S5 79 33 43 26 734
734 6.0 1323 5 79 33 7u6 L.0 19 51 12 0 57 1511
1528 4,5 19 27 %2 4 37 42 19 729 4.5 13 1558 73 19 L3 34 715
778 WL.d5 19 35 45 S50 10 1511 4.6 13 32 52 7 20 723
728 3w2 19 12 3 o 37 40 28 719 5,1 13 6 24 36 & L3 u4 738
15581 awlde 191 32 52 7 293 15Ch 6.7 13 25 1C 44 53 740
763 3.8 19 unH 16 18 2A L5 37 72¢ 4.0 13 16 3C 53 19 L3 U4 7288
759 6.3 23 12 47 56 319 732 3.2 13 29 42 27 54 1505
521 4.0 19 55 24 35 1 G0 %3 @519 5.6 13 52 0 =3 11 43 52 725
765 2.3 8 21 19 &i 11 1647 6.6 2] 2 55 84 36 151)
724 6o 19 15 29 38 S LC 43 716 3.0 13 & 15 13 5°¢C 43 52 719
743 5.0 19 43 22 37 113 723 3.2 13 12 3C A7 37 733
E<? 6e5 19 25 18 57 59 40 51 1521 4.J 13 55 21 35 1 Lb 6 741
18 Wie 19 33 55 A7 25 77 4.3 2] 12 SC 46 45 759
738 L.b 19 35 45 ST 1) 4G 57 1498 6.5 13 5 37 28 35 Lu B 726
515 5.4 19 42 4Z 25 43 726 4.0 13 15 3C 53 19 734
72 3.7 19 57 3B 19 2sk 41 5 1306 6.7 13 25 10 44 53 4t 11 734
78 4.3 3 12 47 Sk 39 74C 5.0 13 43 22 37 1% 745
729 4.5 19 15 58 73 19 L1 29 724 4,5 13 15 29 3a S LL 29 733
73I¢ 3.4 13 24 14 3 b 1506 H.7 13 25 10 L4 53 743
734 6.3 1923 S5 79 33 41 51 1SCE7 6.5 13 25 18 &7 ¢ LL W2 7139
1512 Sed 1952 ¢ -3 11 1515 S.4 13 42 4G 25 &3 725
1587 6.5 19 25 18R 57 59 41 56 729 4.6 13 1558 73 19 L4 53 724
743 .8 192 46 16 18 23 741 2.8 13 45 & 10 33 733
784 S0 19 23 9 79 33 Lt 59 746 5.0 13 43 22 37 118 L5 3 734
1509 92 19 29 24 -2 58 757 4.0 23 12750 46 49 741
733 3.9 1329 & 51 44 0 G 749 3.9 13 54 S 6 21 L5 19 725
515 S.4 13 42 40 25 43 759 4.4 23 9 39 77 33 747
73% WL.5 19 35 45 65C 13 42 17 1517 4.9 13 30 S0 3& 24 LS 22 729
€23 L.7 2C 0 & 27 41 738 4.6 13 35 45 SC 19 1513
725 4.0 19 16 3T 53 18 L2 31 73 3k 19 M2 Bt 617 37 45 28 749
15C8% 4.6 19 27 39 24 37 1513 4.4 13 39 55 17 25 1647
732 3.2 19 29 42 27 5S4 42 35 733 4.6 13 35 45 50 10 45 33 725
7389 G,6 18 35 W5 BE 10 1521 4.0 13 55 21 35 1 734
W97 67 19 5 177 ML 28 42 36 729 4.6 13 15 58 73 19 L5 45 1521
736 6.0 1923 S5 79 3% 1503 6.2 13 23 46 11 53 75A
766 Wi 19 S 12 & Sl L2 46 746 GL.O0 13 51 12 g0 57 Le 7 723
759 4.4 25 9 39 77 38 1647 6.6 2) 2 55 84 36 1598
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L6

L6
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Lz

L7

L7

L7

L7

L7

LA
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Lg

48

L8
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48

Le
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49

11

35

41

42
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31

32

35

38
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17

29

32

31

38

37

NR

1507
151¢
729
153¢
716
734
745
1647
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758
713
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733
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723
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1513
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1545
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726
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31

36
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3f
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24!

s1
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us
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57
11
29
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a

16
L7
L5
42
pird
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PHI NR
G M
31 19 782
A0l
31 23 1531
782
31 23 786
1559
31 26 1538
781
31 27 772
1544
31 28 1544
1515
31 38 774
151
31 41 1538
1547
31 44 1541
1551
31 51 1524
758
3l @ 78¢C
7q7
32 2 1523
1535
324 7A8
1564
32 5 1534
78
32 46 SI8I5
7RA
32 14 15232
1,512i6
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32 39 772
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33
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33
33
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Lo}
17
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27

30

34

38

49

43

L5

L6

49

51

51

53
56

57

43

16

21

22

29

NR

b5/

%280
1531
783
1525
1534
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1538
1543
777
1543
772
782
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1555
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7R7
1537

1533

_98_

NMEFOWE & FFEFNWESEVNOENES P FSssNEI»OEFSsFrFNVR,EFOSFANSsSSEECSsFWONEsEaNNINO

O OE DO PDI®POIPANEFNWNIONNONDIEANETFEDIINIDNDNTUNEWNNDODOPLR DO E LNV N



STERNPAARE VON 20 BIS 21 UHR

PHI NR M RA DEC PHI NR M RA DEC PHI NR
G M H M S G M G H H M S G M G M

4 53 773 52 2% 3k W7 74 SR 36 4§ 774 3.9 2] 38 2R 15 50 33 51 1631

1543 4.5 0 4n 28 =5 7 722 WL.6 2] L4 42 57 30 1538

74 54 760 5.4 5 15 42 24 36 36 59 756 3.4 20 1C 1 ~-C Su 38 57 767

777 1.3 20 40 34 45 12 776 5.2 203 31 47 74 52 778

5 2 770 5.2 3 31 47 74 52 37 1 1539 4.R 2] 37 24 21 7 39 1 1625

799 b3 @fF S13 M8 -L SB 1544 B4 2) LS 37 52 Su 767

35 4 1524 5.6 2 2 S5 7 12 37 2 765 2.3 23 21 12 4O 11 39 18 1639

Za? La3 26 290 '8 62755 780 26 23 45 11 33 53 732

S 8 1535 5.9 2C 28 22 36 22 7 7 777 5.2 23 31 47 74 52 B9, 22 767

78] 2.6 ¢ 45 11 32 53 1545 6.5 23 4A 0 -C 39 774

35 14 765 2.3 20 21 19 uU 11 37 11 1523 4.7 2] €0 4 27 41 39 28 767

15346 4.1 20 28 22 3¢ 17 7€7 &, 23 12 S0 46 4O 1541

35 29 1%l 49 20 58 59 w7 26 37 ¢ 759 4.4 J 9 8ia 77 38 39 32 777

155 4.8 21 2% LA 23 3?2 1533 S.1 20 28 20 =2 S8 7390

35 36 788 440G 20 56 14 41 4 37 29 780 2.6 23 45 11 33 53 39 44 1533

797 3t 21 11 52 S6E 4 78R 4.9 23 56 14 41 4 915

TS Ll 1536 Gui 2 28 22 I 17 37 34 1544 6.4 23 4S5 37 52 Su 33 50 1524

728 4L.0 2: SHA 1L L1 4 1549 5.6 20 57 9 22 14 1538

35 b 758 4.3 20 12 47 56 35 37 36 1549 5.6 23 57 9 22 14 39 51 798

7789 &.5 20 42 17 14 59 1560 6.8 21 18 52 52 57 793

5 47 756 3.4 2613 1 -0 Su4 37 4?7 786 5.2 23 53 29 27 58 39 52 742

1538 6.4 20 33 & 72 27 1551 4.9 20 S8 58 47 26 1543

356 52 772 Sea2 28K 37 55 106 D 37 44 1534 4.1 2] 28 22 30 17 40 & 153%

7883 3.4 C 4L 4S5 81 4S5 777 1.3 20 43 24 45 12 7760

3i5r /58 783 3.6 S b4y 45 Bl 4S5 37 56 788 WL.0 23 586 14 41 4 L0 11 738

1565 4.A 21 9 7 14 2 1529 4.4 21 16 53 34 48 1558

35 5S4 1538 fR.4 20 33 4 72 27 33 17 765 2.3 23 21 19 40 11 4G 26 154%

1565 G645 2841 =) -C 39 1585 B 29 28 22 346 22 7835
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STERNPARRE VON 22 BIS 23 UHR

NR M RA DEC PHI NR M RA DEC PHI NR
H M S G M G M H M S G M G M
1586 6.4 22 24 28 12 19 312 [1"1 A3k 37 22 2 56 6 5 34 12 1595
A58 6.2 22 42 59 41 42 AL7 4L,D 22 2A 14 58 18 16C4
859 L.l 22 45 24 23 26 32 17 "2 L.0 22 20 22 -1 31 34 14 1545
1608 6.6 22 53 63 36 S7 R63 3.7 22 LR L7 6k S 4R
1600 K. 22 53 53 3B &7 32 21 1S5RS 4.6 22 24 O 1 15 34 22 330
A0 L.H 3 49" 26 28 36 453 5.2 22 37 45 A3 28 834
Ru8 3.8 22 33 1% SC 1C 32 25 A31 4.0 22 S5 51 25 14 34 30 AL7
855 3.6 22 40 13 1C 42 1583 4.6 22 12 LR 39 36 8455
A% L.,b6 22 22 34 52 7 3 27 16C2 B0 22 53 93 3% 57 34 31 852
1538 5.8 22 27 52 q ATAG , 26" 2% 2 B 27 57 R57
A3 b 22 4 14 62 43 32 45 833 S 22 A 7 a3 17 36 36 1K13C
Ru? 4.0 22 23 22 -1 31 159m 5.5 .42 28 58 82 27 1613
837 5.0 22 3 18 72 13 32 &5 B35 GL.4 22 8 52 33 4 36 37 A53
1591 6.9 22 29 ?2f -1(C 4A 1500 555 =22 28 53 82 28 a78
962 .7 22 W9 LA 24 23 32 47 15849 6.0 22 28 0 26 38 346 L2 1530
168 6.0 2253 53 36 57 852 4,9 22 38 8 38 55 1733
15986 @A.4 22 44 15 19 14 32 uA8 840 4.3 22 15 31 -7 Su 3L W2 Aaus
3¢9 3.7 g J &b bz 12 aSH . Sl.a B2 &S 8 723 31 1595
%3 GLu2 22 37 W5 &5 248 32 49 R59 4.1 22 4S5 20 23 26 36 456 824
1598 7.6 22 45 13 -1 5% RE9 3.7 23 0 uh 42 12 R653
1595 5,3 22 865 28 -4 21 32 S4 A1 5.2 22 35 A 73 34 34 L9 858
BR63 3.7 22 4B L7 &6 S REL 3.8 22 51 19 =7 43 70
A2 4.0 2220 22 -1 31 32 S5 REC Ly 23 3w 5 490 45 34 51 1583
353 5.2 22 37 45 K3 2% A6E3 3.7 22 LR 47 KK 5 357
843 4.9 2221 17 12 S 33 5 A58 5.2 22 42 €9 41 42 34 53 853
A8 3.8 22 30 A5 5E& 1 RE2 3.7 22 4B 48 24 23 15,02
8%2 4.2 22 3% A 38 55 33 7 15R3 W4L.Hh 22 12 LB 39 26 35 5 835
859 L.1 22 45 20 23 26K 1589 6.0 22 28 0 26 38 L3
1584 S.7 22 31 48 7& b 3B ar BE2 3.7 22 48 4R 24 28 35 11 [43
861 .2 22 4B 16 -13 43 89 3.7 23 0 4h L2 12 AL7
336 SeL 22 4 14 62 42 33 26 3%2 4,9 22 38 A& 38 56 35 21 837
RS55 4.1 22 34 S -[ 15 A7C 2.7 23 ¢ 2 3 27 57 842
VSQ6 |« S5 22 28 S3 | 32 27 33 31 A7 Bi.1 22 w1 S50 S0 6 315 24 340
857 31 22 41 56 3L 6 1R[EC B0 2253153 36l 57 1533
1591 4.9 22 23 2( -10 43§ 33 33 R36 3.6 22 9 58 SR S 35 30 1593
A, G2 @2e2°36 "% 73 3§ 15l S5 8, 2827 ,53 9 0 854
RLL WL.b 22 22 34 52 7 33 34 AE3 5.2 22 37 45 63 28 35 419 ALY
455 Jab" 22 &) 13 10 &2 1A(2 4.6 23 2 37 3 41 1535
853 4.l 22 34 S -0 15 33 4§ 15925 4.6 22 24 O 1 15 35 41 1590
853 5.2 22 37 45 A3 2% 863 3.7 22 LR L7 K6 5 852
RS2 4,9 22 38 3 3R 55 33 56 A7 . Sl0, 42 918 72 A8 35 W8 851
862 3.7 22 48 4R 24 218 1595 5.3 22 3A PR -4 21 1534
1583 K. 22 28 ¢ 26 38 3% 6 R o3 22 15 31 -7 B 35 S0 933
1606 6.0 22 53 53 36 57 1594 5.7 22 31 4B 76 6 < 1588
830 S.4 22 4 14 62 &) 34 1C 1589 6.0 22 28 0 26 38 35 52 1594
1585 4.6 22 2« C 1) s 358 5.2 22 42 59 41 42 15495
82 5.0 22 9 ae& | 72 13 36 12 1594 5.7 22 31 48 76 6 35 5S4 827
840 .3 22 15 31 -7 5% 864 3.8 22 51 19 =7 43 837
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STERNPAARE VON 22 BIS 23 UHR

PHI NR M RA DEC PHI NR M RA DEC PHI NR
G M H M S G M G M 4 M S G M G M

Lug ub 881 Ls6. 22 5 64 25 14 51 35 4598 5.5 22 29 3R 78 42 56 35 835

R37 S.0 22 9 18 72 13 R62 3.7 22 LR LR 24 2R 1594

4R 57 1583 4.6 22 12 43 39 36 51 L4 1995 bB.4 22 4L 15 19 14 S4 42 a3

847 L.G 22 28 14 5SAR 1A8 1649 5.0 22 S4 36 84 13 911

L8 58 1593 5.5 22 23 334 78 42 51 48 sl .2 g2 35T B 73 3 55 6 836

1585 AR.L 22 44 1S 19 14 RS67 3.1 22 41 50 30 6 8Ly

9 351 S6.2 RR2'Ss B 78 131 51 5% 831 4.0 22 &5 51 25 14 55 12 L4

RE2 3.7 22 LB ur 24 28 1593 6,5 22 29 3R 7R 42 ALT

49 2 1549 S.4 22 15 17 85 519 52 9 1k4R S.,4 22 15 17 85 59 55 14 851

343 L,9 22 2n 17 2 S 1586 6.4 22 24 2R 18 19 160¢

49 16 15290 5.5 22 28 53 32 27 52 22 A37 5.0 22 9 18 72 13 55 26 15849

RF3 3.7 22 43 L7 €6 5 1519 1565 (22 SB 312 27 1643

49 22 8EB 6.2 22 L2 %7 L1 4?2 St2l 310 852 4.9 22 32 8 387 55 55 34 837

878" Senp 23 12 W &7 2 RA3 3.7 22 LA 47 66 S 852

Lg 22 831 4.0 22 5 51 25 14 St2 8IS R53 5.2 22 37 L5 63 28 55 %6 831

8BSy cni2l 212 8IS B 73 31 26 65,2 22 42 59 41 42 1648

49 26 A37 5.0 22 9 18 72 13 52 37 164RA S.4 2?2 15 17 85 59 55 53 832

1529 6.0 22 28 4§ 26 3% 1596 6.4 22 LWL 15 19 14 1593

L3 33 18C3 A« 2253 53 36 57 52154 RS 52 w2 3 w5 mHR8 55 53 835

gr2 65,2 2323 43 62 9 AREQ@ 3.7 23 0 46 L2 12 1533

L9 39 1542 3.0 22 Su4 3A AL 13 52 |59 MSQG, 5.5 2228 S8 -J32 27 55 55 337

371 2.6 23 3 31 15 & A5l Sig2 2 3815 B’ 743 31 1,583

L9 46 1594 5.7 22 31 48 76 6 53 6 1594 65,7 22 31 48 76 6 56 5 1649

RS9 WL.,1 22 4S5 2 23 26 RE7 3.1 22 61 56 30 6 R70

t 0 347 L,C 22 23 14 58 13 53 17 833 5.6 22 &8 7 33 3 56 13 351

358 Bk 12 g2 99 L W2 Altyl. S5a2 22 351 8 78V 3k A62

S0 S5 1589 &A.,0 2223 T 2k 33 53 17 A35 L.4 22 A’ 52 33 & 56 19 853

254" Sks2 2el™Sls B 73 3 A5 S22 22" 35 B 78 8il 1694

50 12 863 B2 122 37 45 B8 28 53 45 1649 5.0 22 54 36 AL 13 56 13 164L%

16E) @0 22,93 S35 36 57 AR1L 4L.Hp 23 24 B8 23 16 1549

S8 17 1594 €.7 22 31 4% 76 6 513" 8510 RE9 WL.1 22 4S5 20 23 26 56 25 83)

862 3.7 22 LA 48 24 218 1449 5.0 22 5S4 36 A4 13 848

5C uC 31 LWt g2~ 5 B 25 16 5B 553 38 6.2 22 L2 59 41 42 56 32 1594

1594 5.7 22 31 LA 7R € A€ 3.7 22 LR L7 K S 1627

50 L4 31 bBL2 225 B 78 3 53 55 1649 5.0 22 5S4 3& 934 13 56 33 1583

273 2.7 2 2 838 27 S7 RR{ L.6 23 19 24 23 35 851

514 & 253 5.5 212 28.3% 78 42 56 1 911 5.3 22 28 16 82 41 56 L4 1595

859 L.1 22 45 2 23 ?6 RES 3.6 22 4O 13 10 42 1641

1 8 220 S.6 22 L 1L B2 42 Sy 7 R3A 3.6 22 9 58 58 5 56 43 848

1583 4.6 22 12 LR 39 3F Ru® 3.8 22 30 15 650 10 RSX

i, 8 L4 W.Hh 22 22 34 52 7 S4 A 863 3.7 22 LR L7 6H6 S 57 9 857

8WA 3R 22 3y LB SE D10 A9 3.7 23 0 4e L2 12 1649

51 22 1589 6.0 22 28 T 2h 338 54 21 A62 3.7 22 uR L8 2L 2R 57 22 L13

1594 5.7 22 31 4R 76 6 1549 5.0 22 54 36 AL 13 815

1 311 33 3.7 22 LA 47 6A S 54 24 1593 5.5 22 29 383 7A 42 S% 23 A3c

We02 Bl 2253 Gy 36 Si7 A7 3.1 22 41 50 30 6 LG

51 32 1583 4.6 22 12 48 39 36 Stk 35 833 5.6 22 8 7 33 3 57 31 1594

R53 5.2 22 37 45 63 28 1594 5.7 22 31 48 76 6 852
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STERNPAARE VON 23 BIS 24 UHR

NR M RA DEC PHI NR M RA DEC PHI NR M RA
H M S G M G M H M S G M G M H M S
823 L.6 23 17 24 23 345 36 58 1814 4.4 23 26 43 6] A5 4o 7 869 3.7 23 0 45
890 4.1 7 36 21 46 29 895 5.0 2% 4A L3 A7 LN 1610 5.7 23 19 41
8385 L.7 22 27 S4 12 33 37 12 895 5.0 23 4LE 43 67 43I 40 9 835 4.7 23 27 5S4
899 4.7 8853 & 57 22 ace .1 213.58. 2 6 b 835 5.0 23 46 43
1613 .7 22 19 41 38 3 37 13 8€9 3.7 23 0 46 42 12 4¢ 9 875 5.6 23 12 4
BEHES) SK5> (&3 S A8y B G 1A13 5.5 23 23 38 3?15 8%t 4.6 23 24 B
1627 6.h 353 26 74 17 37 18 393 3.4 23 38 19 77 30 40 16 1614 4.4 23 26 43
Qs 5.1 357 26 -3 42 1623 5.6 23 46 4O =2 S 1627 6.6 23 53 36
165 5.1 23 10 29 8 35 37 23 Ap2 65,2 23 23 43 K2 9 %0 19 8341 4.6 23 24 3
BR2 S.2 27 23 43 62 9 A85 4.7 23 27 s4 12 38 B93 4.7 23 53 38
1629 4.7 356 3& @25 37 37 1A22 5.1 23 44 4R LE 17 40 19 R?S5S 5.6 23 12 &
4 5.1 3 9 2 LS5 55 1 2.1 ] 7 & .28 5% A30 4.6 23 19 24
1622 S.1 3 4L w8 Le 17 37 42 H&LE3 BnS 23 23 38 =82 15 40 19 878 3.8 23 15 52
1529 4.7 23 56 3{ 25 13 fg91 4.3 23 3A 55 43 8 893 3.4 23 38 19
1537 L.4 23 13 2 -6 11 37 42 984 4.9 23 25 39 1 7% 40 30 1627 H.H5 23 53 36
893 3.4 23 38 19 77 2] 1R27 6.6 23 53 36 74 17 932 4,7 23 58 2
893 L.l 23 36 21 46 2?9 37 582 1620 4.6 23 4O 47 1, 4319 40 34 Ag2 5.2 23 23 W3
1629 4.7 23 55 3¢ 25 1 1627 6.6 23 53 36 7L 17 898 5.2 23 51 14
893 3.4 2 8%, 29, 7 B 38 14 1643 S5 23 28 38 32715 4C 36 14810 5.7 23 19 41
1633 4.7 ¢ Ul -6 9 1£13 4.3 23 39 11 44 12 8391 4.3 23 36 55
1623 5.6 23 46 4L -2 54 38 27 1650 6.4 23 55 16 83 &4 40 43 1674 5.3 23 b6 37
1627 6.h 23 53 36 7L 17 1637 4.7 J 0 41 -5 9 16113 55 23 28 38
1673 4.7 23 5 4S 9 17 38 33 /WG 2.7 [2F 2 34 27 57 L0 u6 1628 6.3 23 55 26
&% Se.2& 23123 43. g2 9 1604 548 23 6 37 4A 13 2 2.6 6 7451
BIGK, Beudn W23 038 49 77 30 38 36 1657 6.4 23 55 16 83 4 41 3 1610 5.7 23 19 41
1322 4.7 L 4 -5 51 1602 .7 j 4 & -551 15613 4.3 23 39 11
871 2.6 3 ¥ 31 1% 4 38 37 A71 2.6 23 3 31 15 & 41 10 1A27 6.5 23 53 36
A75 S 23 12 w Si7 2 Ar2 5.2 23 23 43 62 9 1078 5.6 J 19 19
188 5.5 23 23 38 SE 45 38 43 899 4.7 23 53 8 57 22 41 11 899 4.7 23 53 8
1616 5.5 333 20 4T 6 1704 4.9 0" 13 19 25 @ 1623 4.7 23 56 30
868l .7 R7 53° 8 5F 2R 39 ¢ 888 S.2 23 5% 14 18 59 41 22 825 5.7 23 46 43
7 2.9 514 5l A5 # 2 2.4 % S, 59 A4 % 2l 0 11 58
1654 6.8 23 & 37 Lo 13 39 1 882" 5.2 28123 43 628 9 41 37 1615 5.5 23 33 24
281 4.b 23 26 R 23 15 1545, F.0 23 27 47 .15 53 831 4.3 23 36 55
1504 5.8 23 o 37 49 13 33 5 &Rt Sg7 23 19 vty 38 3 41 47 1615 7.0 23 27 47
332C L.6 3 49 was 23 36 1516 5.5 23 33 26 4O 6 R95 5.0 23 46 43
B75 GS.6 212 4 57 2 39 15 P95 5.0 23 46 43 57 4O 41 52 161% 4.4 23 26 43
1615 7.0 23 27 W7 = 58 1625 Bt 23 Sy 21 19 49 833 3.4 23 38 19
822 5.2 728 L3l e 9 39 16 16131 5.5 23 23 3% 32 A4S 42 1 1623 4.7 23 56 39
1625 S.4 3 S 2y M 2 1722 5.1 23 L4 LB L6 17 2 2.4 8 7 5%
1643 WL.3 23 39 11 4L 12 39 17 1513 55 23 28 33 132 15 42 5 884 4.9 23 25 33
1 2.1 - & @B ST RQE we.1 23 3/ 21 46 2C 1650 6.4 23 55 1m
B%2 4.3 23 38 4. S5 313 39 19 AL 4.9 23 25 39 T 42 7 A93 3J4 23-38 19
895 5.0 23 4h LI 67 41 29X 3.4 23 3R 19 77 30 9312 4.0 23 58 2
1615 7.6 23 27 47 15 53 39 53 R92 4L.3 23 38 4O 5 30 42 9 1616 5.5 23 33 24
899 4.7 23 53 A 57 22 16?7 6.6 23 53 36 74 17 1613 4.3 23 39 11
893 3.4 23 38 19 77 39 L) 5 1623 5.6 23 4K LO =2 5S4 42 19 1613 S.7 23 19 41
900 5.1 23 57 24 -3 42 165C 6.4 23 55 16 83 & 1622 S5.1 23 44 43
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STERNPAARE VON 23 BIS 2& UHR

PHI NR M RA DEC PHI NP M RA DEC PHI NR M RA DEC

G ™ H M S G M G M H M S G M G M H M S G M

51 5C 1622 5.1 27 44 4A LB 17 54 13 A7 5.2 23 2% &3 w2 9 S7 14, A5 B 23 33 28 WH |6
goo §.7 B3I GBI 9§ &7 22 1R22 5.1 23 L4 48] Wh 17 1627 6.6 23 53 35 74 17

54 51 A3% 4.1 23 36 21 4Hh ?3 5% 14 32 5.2 23 23 43 62 9 57 13 1650 6.4 23 55 16 B3 4
899 4,7 253 B’ 57 22 890 4.1 23 36 21 4Kk 213 1025 5.8 0 17 21 341 23

52 10 969 3.7 23 0 4k 42 12 54 39 R71 2.6 23 3 31 15 & 57 47 1610 5,7 23 19 41 38 3
882 5,2 23 23 43 62 9 1F61 7.2 23 11 50 35 LB 893 3.4 23 38 19 77 30

52 33 1625 BGp4 28 S1 21 L& 49 54 53 1613 5.5 23 23 38 32 15 58 12 893 4.7 23 53 8 &7 22
1642 6H.b 7 3 21 A5 43 893 3.4 23 38 1a 77 3¢ 2 2.4 J 751 59 1

52 39 AR2 65,2 3 23 w8 €2 9 5% 3 16L1 7.2 2% 11 50 85 46 58 24 1623 6.3 23 55 26 22 31
891 4.3 23 35 55 43 8 1615 7.0 23 27 47 15 53 16L2 6.4 3 3 21 85 43

52 39 1622 5.1 23 44 4° L6 17 55 24 321 4.3 23 36 S5 43 8 59 42 821 4.3 23 36 55 4t 8
2 2.4 B Z 51 Se 1 A35 GS.0 23 ub L3 67 40O 1627 6.6 23 53 36 74 17

52 56 1627 H.H6 23 53 36 74 1 55 28 1627 6.6 23 53 36 74 17 58 45 1661 7.2 23 11 53 B85 u6
106 5.8 17 245 381 23 165 .S 8 17 2 36 39 A1 L.A 23 24 B 23 15

52 512 €I G 2B 13l SR -3 55 43 1604 5.8 23 6 37 49 110 SR 43 1615 5.5 23 33 24 40 6
895 S.,0 23 46 LI 67 L3 4R2 5.2 23 23 43 /2 A9 893 3.4 23 38 13 77 30

53 6 M6t Ba8i @23 5 3 =9 D 55 56, 16519 we3 23 .33 11 86 12 58 55 1h41 7.2 23 11 51 85 4b
BrS Sih P8 i & 57 2 895 6,0 23 46 L3 67 4 8a0 .h 23 19 24 23 36

218k 11 882 5.2 23 23 43 62 9 56 & 169 6.4 23 55 16 83 4 59 14 1613 4.3 23 39 11 44 12
1619 4.3 23 39 11 uu 12 1 2.1 i 7 6 28 57 1627 6.6 23 53 36 7u 17

53 1¢ A3 3.4 23 38 19 77 30 56 3 1627 6.6 23 53 36 74 17 59 36 875 5.6 23 12 & S7 2
1 2.1 2 7 & 2R &7 LEE9 5.2 ) 19 49 37 S0 ”q2 5.2 23 23 43 6?2 9

515,56 B3 S5 28 2338 32 S 56 38 98- 5.2 23 51 & 18159 59 39 1629 4.7 23 56 30 25 19
ERI7 , 1B.ip g 23 53 WeT WL N7 1662 A4 J 3 21 85 43 1642 6.4 0 3 21 85 43

53 26 1641 7.2 23 11 S50 85 45 56 L8 RS 5.0 23 46 43 67 4L 59 46 832 5,2 23 23 43 62 9
8BS L7 23 27 St 12 38 4 5.1 d 9 2 Ju5t56 899 4.7 23 53 8 67 22

53 53 1616 5.5 23 33 24 Wi 6 57 0 890 4.1 23 36 21 46 20 59 51 1650 6.4 23 S5 16 83 &4
895 5.0 23 46 43 67 40O 895 5.0 23 46 43 67 4O 1005 4.5 017 2 36 39
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