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Die Entfernungen des Kometen von der Erde wurden
aus der Ephemeride von Candy (1957) genommen.
Die gemessenen monochromatischen Helligkeiten sind
aber nicht bloss die wahren Helligkeiten der Emissio-
nen des Kometenkopfes, sondern die Helligkeiten der
Banden und des Kontinuums zusammen. Um die
Helligkeit nur der Emission allein zu bestimmen, muss
das Helligkeitsverhdltnis der Emission zum Kontinuum
im Bereiche der Durchldssigkeit des benutzten Filters
bekannt sein. Dieses Verhdlnis kann man mittels
eines Spektrogrammes abschétzen. In unserem Falle
wurden die Spektra von Bouska und Hermann-
Otavsky (1957) und Rajchl (1958) benutzt, und die
korrigierten Werte fiir die totale Anzahl der Molekiile
.sind:

CN-3891 A
C,-4723

log N = 31,20
31,02
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C,-5104 A log N = 30,91
C,-5553 30,84
C,-6050 31,04.

Die totale Anzahl der CN-Molekiile im Kopfe des
Kometen Arend-Roland war also etwa 1,6.103%!,
die totale Anzahl der C,-Molekule etwa 9,1 . 103,
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ORBIT OF THE ALCOCK COMET (1963 b)

Z. Sekanina, Public Observatory, Praha

Received March 21, 1964

An orbit of the Alcock comet is determined on the basis of 101 observations made at 13 various stations
between March 21 and June 27, 1963. The orbital period amounts to about 15,400 years. The comet thus
belongs to a group of fairly new comets. :

Opbuma xomemsr Oavkok (1963 b). Opbuta 3TOK KOMETHI OnpeneileHa Ha ocHoBanud 101 HaGIIONEHUs IPOU3-
BeIeHHbIX 13 13 craummit, ¢ 21 MapTa mo 27 urons 1963 r. Ilepuon oGpalnenus paBen npubu3uTensHo 15 400
JieT. 3HaYUT, KOMEeTa NPHHA UICKUT K TPYIIIE HOBBIX KOMET.

Altogether 101 individual accurate positions, obtain-
ed at 13 stations all over the world between March 21
and June 27, 1963, have been used for the determina-
tion of the orbit of the Alcock comet of 1963 (Thernoe
1963a). If two or more consecutive positions were

available from the same station in the course of at -

the most a few hundredths of a day, I have averaged
them in a ““grouped-position”. Otherwise, the grouped-
position is identical with the individual position.
In this way, the 101 individual positions have been
averaged in 58 grouped-positions. Another 16 ap-
parently erroneous or, at least, too inaccurate individ-
ual positions made at 8 various stations within the
same period of observation have been excluded.

The computation has been carried out by means
of a Zuse Z23 digital computer. All the topocentric
positions have been converted to geocentric positions
according to an ephemeris based on Dr Marsden’s
parabolic elements (Thernoe 1963b). Then three out

of 58 grouped-positions have been selected as follows:
March 21-48485 (Flagstaff), May 4:29367 (Flagstaff)
and June 7-89859 U. T. (Skalnaté Pleso). They give
the preliminary elliptical elements:

1963 May 5-87797 E. T.
146-6170°
42-7710°
86-2091°
1-536987 A. U.

0997381
+ 00017040 (A. U.)™?
14-200 years

1950-0

(1)

R A =D E N
Q
I

. Then 12 normal places of the first order have been
computed on the basis of the elements (I):

Here N indicates the number of the grouped-
positions included in the respective normal place.
The improved elements, based on the normal places
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Date E.T. | R. A, 1950 | m.e. | Decl 1950 | m.e. | N

1963 ' ., .,

h m s s o
Mar. 240 | 192929-58 | 0-04 | 4932469 05
. Mar. 270 | 19253692 | 0-11 | 500934-2| 1-3
Apr. 20 | 191508-19 | 0-05 | 5131149 05
Apr. 70 |.190252:07 | 0-15 | 524543-3| 03
Apr. 220 | 17554497 | 0-16 | 561217-2| 0-8
Apr. 280 | 171118-65 | 0-10 | 5632162 04
May 20-0 | 14005828 | 0-06 | 4007144 03
May 31-0 | 13060673 | 0-14 | 235606:6| 1:6
June 2:0 | 12591448 | 0-04 | 210512-5| 19
June 70 | 124510-41 | 0-14 | 142507-¢| 04
June 18-0 | 12254638 | 0-05 22311-7{ 04
June 23-0 | 122037-67 | 006 |—15809-0| 12

B I T L B> WA BV IV R |

on March 24-0, April 28-0 and June 7-0 E. T., are:

T = 1963 May 587749 E. T.
o =14661629°)
Q = 4277039° | 19500
i = 8620979°
(1) g = 15370160 A. U.
e = 09975149
1/a = + 0:00161683 (A. U.)™*

P = 15-382 years

Further, when the elements (II) have been applied
to the 12 normal places of the first order, three normal
places of the second order have resulted as follows:

Date E. T. R.A.1950 | m.e. | Decl 1950 | m.e.| N

1963

h m s s o " " ’
Mar. 31-0 19190503 | 0-05 | 5102555/03 | 4
May 50 1608 03-98 | 005 | 544916304 | 4

June 12:0 1234 42-80 | 0-03 829539107 | 4

Here N denotes the number of normal places of
the first order included in the respective normal place
of the second order.

Finally, the following are the resulting elliptical
elements based on the three normal places of the second
order just mentioned:

T = 1963 May 5-87756 E. T.

o = 146:61634°
Q = 42-77017° ; 1950-0
i = 8621007°
(1D = 1-5370133 A. U.
e = 09975153
1/a = +0-00161658 (A. U.)™*
P = 15385 years

The grouped-position residuals in both coordinates
together with the observing stations are presented
in Tab. 1. The number of individual positions included
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Table 1

Grouped-position residuals

Date U. T. l(O-C) R. A.|(O-C) Decl I Station
Mar. 21-48 —0-2 —07 Flagstaff (2)
23-09 —1-8 +1-6 Skalnaté Pleso (1)
23-30 —2-5 +1-9 Yerkes. (1)
24-89 —07 —0-5 Skalnaté Pleso (2)
24-95 —09 0-0 Skalnaté Pleso (3)
25-12 +0-1 —0-3 Skalnaté Pleso (2)
25-29 +02 —13 Bethany (1)
2595 —08 +0-4 Skalnaté Pleso (2)
26-80 —47 —44 Tokyo (1)
27-80 —07 —05 Tokyo (1)
28-31 —-30 +20 Bethany (1)
28-90 —02 0-0 Skalnaté Pleso (2)
29-92 +0-2 +1-4 Skalnaté Pleso (2)
31-28 —15 —07 Bethany (1)
Apr. 142 +0-3 —0-7 Flagstaff (2)
312 +0-9 +0-8 Skalnaté Pleso (2)
3-93 +1-2 +06 Skalnaté Pleso (2)
~ 5413 —10 —04 Skalnaté Pleso (2)
613 +4-9 +0-4 Tautenburg (2)
7-12 +04 —05 Tautenburg (2)
8-12 +3-2 —14 Tautenburg (2)
8:96 -1-0 —0-2 Skalnaté Pleso (2)
19-84 +34 +40 Tartu (1)
19-90 —1-4 —0-5 Skalnaté Pleso (2)
20-84 +29 +1-4 Tartu (1)
-22-83 —2-8 +0-4 Tartu (1)
24-45 +0-3 402 Flagstaff (2)
2598 —-1-2 —05 Skalnaté Pleso (2)
26-00 —1-2 —06 Skalnaté Pleso (2)
27-85 —24 —16 Tartu (1)
28-01 +0-8 —19 Uccle (2)
May 4-29 +1-1 +0-2 Flagstaff (2)
7-92 —35 —16 Uccle (2)
1694 +04 —19 Skalnaté Pleso (2)
18-98 +1-9 —22 Skalnaté Pleso (2)
19-90 —07 —1-1 Skalnaté Pleso (2)
24-97 —40 +0-8 Uccle (2)
30-90 +4-6 —23 Prague-Petfin (1)
30-97 —0-5 —34 Prague-Petfin (2)
31-04 —32 +0-9 Heidelberg (1)
31-86 +2-4 +1-2 Athens (1)
June 1-01 —06 —41 Prague-Petfin (2)
1-96 —0-3 —1-8 Uccle (2)
1-97 +1-7 —-77 Prague-Petfin (2)
2:00 +1-1 —33 Skalnaté Pleso (2)
2:01 +1-7 —2-1 Skalnaté Pleso (2)
2-87 +1-1 —22 Skalnaté Pleso (1)
7-81 —+6-1 +2-1 Athens (1)
7-90 —1-0 +0-7 Skalnaté Pleso (2)
7-94 —1-1 +1-0 Skalnaté Pleso (2)
1572 +2-9 +2-4 Hartbeespoort (1)
17-89 +1-6 +3-7 - Fabra (3)
18-89 —2:6 +2:6 Skalnaté Pleso (2)
19-88 —29 +20 Skalnaté Pleso (3)
20-75 —-3-0 +1-9 Hartbeespoort (1)
20-77 -39 —+4-1 Hartbeespoort (1)
21-88 —0-8 —04 Fabra (3)
27-85 —34 +3-8 Skalnaté Pleso (2)
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in each grouped-position is given in brackets. The distri- of observation, while in declination there are some
bution in time of the residuals is represented in Fig. deviations of a probably systematic character from
1, and the frequency distribution in Fig. 2. As is seen, the random distribution at the end of the period.
in right ascension the distribution in time has almost They may be explained by the perturbations by
a perfect random character within the whole period the earth that have not been taken into consideration.

6- . RIGHT ASCENSION . -6

4_ _ . . _ 4

2— ¢ ¢ . [ ..O. .c -2

0_ o pe e o ® ) - _0

[ ) L J

2 ..." o °° » . .. ] \‘ 2

‘4.— .. L4 Y d Y d _'4

-6_ _-6 o
g N
-~ (<)
1) (%)
@ 6- DECLINATION -0 3
g “4- . AT
i) . )
3 2- PR . . e _ 2

0_ o . %, . . « ¢ 3 0

.ﬁ. YL O [ ° . -

_2’_ . v . e ° ., o _ -2

-4 _ . ‘ . -4

-6_ _-6

-8 _ ° _-8

L T e R N S [ I S|
20 3 9 19 29 9 19 29 &8 1B 28

MARCH APRIL _ MAY JUNE
Fig. 1. The distribution in time of grouped-position residuals: in right ascension at the top, in declination at the bottom.

At the end of May the geocentric distance of the comet
amounted to about 0-8 A. U. Hardly any other

i - . .. .
3 . effect may explain the deviations, assuming they are
S0 not of an accidental character.
s -
& .
g Table 2
SION
o_ RIGHT ASCENSIO — Residuals of the normal places
T '4I T -21 T 6 le' T 2 T é 1 »
0-C in seconds of arc - Date E. T. (0-O)R. A. | (0-C)Decl
- ' Mar. 240 —0-8 +0-1
e - ' : 270 —2:1 —09
3ol Apr. 20 +04 403
v . 70 +1-3 —04
g 22:0 +0-3 +09
2 - 280 —09 —-1-0
- DECLINATION
0. G May 200 —05 —12
-8 6 -4 -2 0 ZF 4 31-0 +06 —15
0C in seconds o erc June 20 +14 ~32
70 +1-3 +0-6
Fig. 2. The frequency distribution of ~grouped-position 180 —0-1 +2-7
residuals: in right ascension at'the top, in declination-at the 230 —2-8 12:4
bottom.
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Table 3

Average position residuals in individual stations

15

Two other tables comprise,
respectively, the coordinate

residuals of normal places of
Station Residual N Observers the first order, and the ave-
- 3 rage position residuals of the
Athens, National Observatory 464 19 2 Focas comet as the result for each of
Bethany Station of Yale Observatory 2:2 4 07 3 Marsden the 13 stations with the mean
Fabra Observatory of Barcelona 254+ 16 2 Codina, Navarro errors, the number of the
Flagstaff Station of U. S. Naval rouped-positions used and
Observatory 08+ 02 4 Roemer groupec-p
Hartbeespoort, names of observers.
Republic Observatory Annexe 43 4+ 07 3 Bruwer (report) ’
Heidelberg, State Observatory 33 1 Klare
Prague-Petfin, Public Observatory 51410 4 Linder
Skalnaté Pleso Observatory 1-8 £ 02 25 Antal
Tartu, Observatory of Academy
of Sciences 35406 4 Raudsaar
Tautenburg, Observatory of Academy REFERENCES
of Sciences 30+ 13 3 Borngen :
Tokyo, Stations at Mitaka and Dodaira 36+ 28 2 Tomita Thernoe K. A., 1963a, Circ UAI
Uccle, Royal Observatory 29+ 06 4 Arend Nos 1824, 1825, 1826, 1829,
Yerkes Observatory 31 1 van Biesbroeck 1832, 1834, 1836, 1837, 1854,
—, 1963b, Circ UAI No 1829.

PROGRAMME OF FIREBALL PHOTOGRAPHY IN CZECHOSLOVYAKIA

Z. Ceplecha and J. Rajchl, Astronomical Institute of the Czechoslovak Academy of Sciences, Ondfejov

Received May 19, 1964

The programme of fireball photography using all-sky cameras was started in September 1963 in Czechoslo-

vakia. The object of this programme is to obtain photographic records of meteorite-fireballs from two or

more stations. The all-sky cameras with rotating shutters, the first results, the method of reducing the films,

and the numerical results for a —11™ fireball are described in this paper. First experience with five stations

indicates that 11 nights of exposure of one station are necessary on an average to obtain a record of one
fireball brighter than —6™.

IIpozpamma domozpaguposanus 6oaudoe 6 Yexocroeaxuu. Haunnas ¢ centsbps 1963 r. paboraror B Yexo-
CIIOBaKHH KaMepHL Bcero Heba mis doTorpadmpoBanus oueHs spkux Gomamos. Ilereit 3T0M mporpaMmet —
chortorpadupoBaTh M3 ABYX WM HECKOJILKUX IyHKTOB GONHIBI COMPOBOXIAEMBIC BBIIANCHIM METCOPHTOB.
B HacTosmell paGoTe OIMECAHA HETANBHO KaMepa BCero HebGa ¢ OGTIOPATOPOM H LIPHBENEH METOJ PeAyKIIAH
(GOTOIUIEHKE ¥ TEpBBIE KOJIMYECTBEHHEIE PE3yIbTATH Kacaromuecs 6ommna — 11 3B. Bel., chororpaduposan-
HOTO 3TO¥ ycTaHoBKOM. Ha 0OCHOBE OIIBITa C IEPBHIMY IISITH CTAHIMSME MOXHO CKa3aTh, YTO B cpenHeM 11 Hovelt

paboTHl KaMep AOCTaTOYHO A choTorpadupopanus ogHoro 6omuza sipye — 6 3B. BEN.

1. Introduction

The first experience with the photography of
meteorite fall was obtained during the P¥ibram case
(Ceplecha 1961). This was the reason for preparing
a systematic programme of fireball photography on
the territory of Czechoslovakia. Such programme was
recommended by the 22" Commission of IAU at
its last meeting in Berkeley (Transactions 1962, page
271). o

The difference between normal meteor photography
and fireball photography results from the relatively

rare appearance of very bright bolides. Thus many
stations spread over a large territory are necessary.
Many cameras at each of these stations would involve
great difficulty with service. Thus we decided to
use one all-sky camera for one firéball station. The
accuracy of the all-sky camera is not as high as that
of normal meteor cameras. For this reason we chose
our most suitable mutual distance as 80 to 100 km.
The main purpose of our programme of fireball
photography is to detérmine the trajectory and orbit
of such large bodies, which can reach the surface
as meteorites. An additional result of our programme
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