Acta Universitatis Carolinae. Mathematica et Physica

Jifi Bouska
Absolut brightness of comet Ikya-Seki 1965 f and of other comets of Kreutz's group
Acta Universitatis Carolinae. Mathematica et Physica, Vol. 7 (1966), No. 2, 67--72

Persistent URL: http://dml.cz/dmlcz/142193

Terms of use:

© Univerzita Karlova v Praze, 1966

Institute of Mathematics of the Academy of Sciences of the Czech Republic provides access to
digitized documents strictly for personal use. Each copy of any part of this document must
contain these Terms of use.

This paper has been digitized, optimized for electronic delivery and stamped
with digital signature within the project DML-CZ: The Czech Digital
Mathematics Library http://project.dml.cz


http://dml.cz/dmlcz/142193
http://project.dml.cz

1966 ACTA UNIVERSITATIS CAROLINAE MATHEMATICA ET PHYSICA No. 2, Pag. 67—-72

Publications of the Astronomical Institute of the Charles University of Prague,
No. 49

Absolute Brightness of Comet lkeya-Seki 1965 f and of other
Comets of Kreutz's Group

Jikf Bouska
Astronomical Institute of the Charles University, Prague
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Using the observations collected in Table 1 the photometric parameters and the heat of desorp-
tion were calculated. All these values of the Comet 1965f were quite average and no differences
were found between the results of the pre-perihelion and post-perihelion observations. Table 2 shows
that most of other Sun-grazing comets of Kreutz’s group have also average absolute brightnesses.

Comet 1965f discovered by Japanese astronomers K. Ikeya and T. Seki has
already been the ninth member of the well-known Kreutz’s Sun-grazing comets
group. Comet 1965f was discovered 32 days before the perihelion passage and had
been observed by many observers during two months. Observations were also made
on the day sky during the perihelion passage. A survey of the observations is given
in Table 1 and in Fig. 1.
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Fig. 1. Observations of the brightness (o — pre-perihelion, ® — post-perihelion observations) and the
theoretical light-curve (m = 6.2 + 5log A + 9.5 log ) of Comet 1965f.
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Table 1

1965(UT) m m' logr Observer Reference
Sep. 18.8 8gm +6.9m +0.05 | Ikeya, Seki IAUCirc. 1921
19.8 8 +7.0 +0.04" | (Woomera) IAUCirc. 1921
22.1 7.0 +6.1 +0.02 | Bennett BAACirc. 469
22.5 8 +7.1 +0.02 | Milon, Van Biesbroeck | IAUCirc. 1922
24.1 8 +7.2 0.00 | Antal IAUCirc. 1923
24.7 7.1 +6.3 —0.01 Nelson BAACirc. 470
25.1 8 +7.2 —0.01 | Antal IAUCirc. 1923
25.5 6 +5.3 —0.01 Larsen, VanBiesbroeck | IAUCirc. 1925
26.5 6 +5.4 —0.03 | Larsen,VanBiesbroeck | IAUCirc. 1925
26.7 6.6 +6.0 —0.03 | Nelson BAACirc. 470
26.8 6 +5.4 —0.03 | Tomita IAUCirc. 1925
27.7 6.3 +5.7 —0.04 | Nelson BAACirc. 470
28.4 6 +5.4 —0.05 | Pereyra, Rodriguez IAUCirc. 1933
28.4 6 +54 —0.05 | Pereyra, Rodriguez IAUCirc. 1933
28.4 6 +5.4 —0.05 | Pereyra, Rodriguez IAUCirc. 1933
29.1 5.7 +5.2 —0.06 | Venter BAACirc. 470
29.5 6.0 +5.5 —0.06 | Van Biesbroeck IAUCirc. 1926
30.1 5.6 +5.1 —0.07 | Venter BAACirc. 470
Oct. 1.1 54 +5.0 —0.08 | Venter BAACirc. 470
1.1 5.7 +5.3 —0.08 | Benett BAACirc. 470
1.1 6 +5.4 —0.08 | Antal TIAUCirc. 1926
1.1 6.0 +5.4 —0.08 | Dujni¢ RiSe hvézd 47. 18
1.2 6 +5.4 —0.08 | Poljakova Kiev Comet Circ. 31
1.8 5 +4.6 —0.10 | Tomita IAUCirc. 1930
2.1 6 +5.6 —0.10 | Antal . IAUCirc. 1926
2.1 6.0 +5.6 —0.10 | Dujni¢ Rie hvézd 47. 18
3.1 5.5 +5.2 —0.12 | Dujni¢ Rige hvézd 47. 18
3.8 4 +3.7 —0.13 | Tomita TAUCirc. 1930
4.1 5.4 +5.1 —0.13 Benett BAACirc. 470
5.1 5.2 +5.0 —0.16 | Venter BAACirc. 470
5.8 S +4.9 —0.17 | (Woomera) IAUCirc. 1932
11.3 3 +3.0 —0.29 | Pereyra, Rodriguez TAUCirc. 1933
11.3 3 +3.0 —0.29 | Pereyra, Rodriguez IAUCirc. 1933
13.3 2 +2.1 —0.36 | Pereyra, Rodriguez IAUCirc. 1933
13.3 2 +2.1 —0.36 | Pereyra, Rodriguez IAUCirc. 1933
15.4 1 +1.2 —0.44 | Pereyra, Rodriguez IAUCirc. 1933
16.4 1 +1.2 —0.50 | Pereyra, Rodriguez IAUCirc. 1933
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Table 1 (cont.)

1965 (UT) m m' log r Observer Reference
Oct. 17.8 om +0.2m | —0.70 | (Woomera) IAUCirc. 1932
20.5 —6.0 —5.9 —1.16 | Vanysek BAC (in press)
20.5 —2.6 —2.5 —1.16 | Valnitek BAC (in press)
21.0 —10.5 —10.5 —1.55 | Roemer IAUCirc. 1932
(Perihelion passage)
21.5 —6.6 —6.5 —1.22 | Kaminski IAUCirc. 1932
21.5 —3.8 —3.7 —1.22 | Valni¢ek BAC (in press)
22.2 —4.0 —4.0 —0.96 | Antal IAUCirc. 1944
22.4 —2.7 —2.7 —0.88 | Valni¢ek BAC (in press)
22.7 0 0.0 —0.82 | Sinton, Boyce IAUCirc. 1932
28.3 2 +1.9 —0.41 | Pereyra, Rodriguez IAUCirc. 1941
28.4 2 +1.9 —0.41 | Pereyra, Rodriguez IAUCirc. 1941
29.1 2 +1.9 —0.37 | Beytrishvili Kiev Comet Circ. 32
29.3 3 +2.9 —0.37 | Pereyra, Rodriguez IAUCirc. 1941
29.3 3 +2.9 —0.37 | Pereyra, Rodriguez IAUCIirc. 1941
31.2 3.0 +2.9 —0.30 | Antal IAUCirc. 1944
Nov. 1 2 +1.9 —0.27 | Gulmedoft Kiev Comet Circ. 33
2.2 3.5 +3.4 —0.25 | Antal IAUCirc. 1944
3.2 4.0 +3.9 —0.22 | Antal IAUCirc. 1944
4.1 4 +3.9 —0.20 | Kadyroff Kiev Comet Circ. 32
11.3 6 +5.8 —0.08 | Pereyra, Rodriguez IAUCirc. 1941
12.0 5 +4.8 —0.07 | Rozhkovskyi Kiev Comet Circ. 33
12.8 6 +5.8 —0.06 | Tomita IAUCirc. 1941
17.2 6.5 +6.3 —0.01 | Antal IAUCirc. 1944
21.8 7 +6.9 +0.02 | Tomita IAUCirc. 1943

From these observations photometric parameters, absolute brightness m, and
exponent » may be determined, using the known formula

(€9)

mo=m'—25nlogr,

where r is the distance of the comet from the Sun and

(2

m =m—>S5logd,

where m is the apparent brightness of the comet and 4 the distance of the comet from
the Earth. For computing the values m, and » ephemerides published by B. G.
Marsden (IAU Circ. 1925) and L. E. Cunningham (IAU Circ. 1928 and 1930) were
used. The observations collected in Table 1 yield following photometric parameters
(Fig. 2):

mo = 6.2 and n = 3.8
Using these values the curve of apparent brightness given in Fig. 1 was computed.

69



Figures 1 and 2 show that there are no differences between pre-perihelion and
post-perihelion observations. This fact is very interesting if we take into account
that the distance of the Comet from the Sun’s surface was only 4.6 X 105km during
the perihelion passage. The nucleus of the Comet was exposed to temperatures
over 3000°K for about 2 hours, to temperatures over 2000°K for about 16.5 hours
and to temperatures over 1000°K for about 42 hours. Although during the perihelion
passage the nucleus of the Comet splitted into two pieces at least,the photometric
parameters were the same after the perihelion passage as before the perihelion pas-
sage of the Comet. Both photometric parameters are quite average so that in this

respect there are practically no differences between Comet 1965f and most other
comets.
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Fig. 2. Reduced brightness (m' = m — 5 log A) vs. logarithm of the heliocentric distance (o — pre-
perihelion, ® — post-perihelion observations).

For the determination of the desorption-heat L of cometary gases the known
Levin’s (1948) formula was used

(3) mo = m' — 0.547 % (Jr—1)

where for T, (for r = 1) the temperature of 350°K was accepted. Using the pre-
perihelion observations the heat of desorption

L = 9070 cal/mol
and the absolute brightness
Mo = 6.5

were found. According to the post-perihelion observations these values are

L = 8950 cal/mol
and

Mo =— 6.8
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These results also show that there are practically no differences between the values
computed from the pre-perihelion and the post-perihelion observations. The mean
absolute brightness according to formula (3) is

Mo = 6.6 .

The differences between the values of the absolute brightnesses computed according
to formula (3) and formula (1) are very small. The mean value of the desorption-heat
9000 cal/mol reduced for the unit distance (r = 1) is

L = 5300 cal/mol.

This value of the desorption-heat found for Comet 1965f also is in a good agreement

with the mean value of L for other comets. According to Levin (1948) the mean value

of desorption heat determined from observations of 28 comets is L ~ 5000 cal/mol.
Table 2 shows the values

of absolute brightnesses m',for Table 2

all nine members of Kreutz’s

comets group. The absolute No. Comet m'o
brightnesses m, of all these co-

mets were computefl supposing 1 1668 — Gottignies 6.0
that the photometric exponent 2 1843 I - Brilliant Comet 4.9
n = 4. The values of m, for 3 1872 - Pogson 6.3
the comets Nos. 1—7 were )
taken from the catalogue by 4 1880 I - Gould 71
Vsekhsviatskyi (1958). The 5 1882 II - Brilliant Comet 0.8
absolute brightness of Comet 6 1887 I — Thome 6.3
1963 V was computed by the 7 1945 VII - Du Toit 10.8
author using the observations 8 1963 V - Pereyra 6.5
obtained during the period 9 1965 f — Ikeya-Seki 6.2
September 16 — October 23,

1963, by M. Antal (IAU Circ.
1842, 1843 and 1855), F. Borngen (IAU Circ. 1866), A. McClure (IAU Circ.
1841), H. L. Giclas (IAU Circ. 1842), K. Tomita (IAU Circ. 1845) and at
the Baker Nunn Station in South Africa (IAU Circ. 1842). The first observation
of September 14, 1963, by Z. M. Pereyra (IAU Circ. 1841) evidently is erroneous
by about 3 magnitudes and was omitted when determining ;.

According to the mentioned observations the photometric parameters of Comet
1963 V were determined using formula (1)

my = 6.0 and n=116.

Supposing #n = 4, the same as for other comets of Kreuzt’s group by Vsekhsviatskyi,
we get

1

mo = 6.5 j: 06

For the computation of the absolute brightness of Comet 1963 V the ephemeris
published by M. P. Candy (IAU Circ. 1844) was used.

Supposing that the photometric exponent » = 4 also for Comet 1965f we get
according to the observations collected in Table 1 following absolute magnitudes

"



m, = 6.2 + 0.1 (pre-perihelion observations)
my = 6.2 + 0.2 (post-perihelion observations)

Table 2 shows that most of the comets of Kreutz’s group have quite average abso-
lute brightnesses. The only exceptions are Comet 1882 /7 the absolute brightness of
which was extraordinarily great and Comet 1945 VII the absolute brightness of
which was very small.

Moreover, Figure 1 confirms that the simple photometric formula (1) may be
used also for comets with such extraordinary orbits as the Sun-grazing comets of
Kreutz’s group are.
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Absolutni jasnost komety ITkeya-Seki 1965 f a ostatnich komet Kreutzovy skupiny
Souhrn

V tabulce 1 jsou shromdZdéna viechna dostupnd pozorovdni jasnosti, z nichZ byly pocitiny
fotometrické parametry a hodnoty vyparného tepla. Vysledky ukazuji, Ze vechny tyto veli¢iny
pro kometu 1965f jsou zcela pramérné. Nebyly také zjitény rozdily mezi hodnotami, uréenymi
z pozorovéni, vykonanych pfed a po priichodu komety pfislunim. Tabulka 2 ukazuje, Ze také vétiina
ostatnich komet Kreutzovy skupiny méla zcela primérné absolutni jasnosti.

Domomempuyeckue xapaxmepucmuku xomemv: Hretia-Cexu 1965 f u opyeux Komem
epynnu Kpeiiya

Pe3iome

W3 HaGmroneHuit, mpuBeAeHHBIX B TabJI. 1, ObLIM onpe/iesieHbl (OTOMETPUUECKHE XapaKTepUC-
THK{ ¥ BEJIMYMHA TEIUIOTh! JecopOuuu. Pe3ysbTaThl MOKAa3bIBAIOT, UTO (JOTOMETPHYECKHE XapaK-
TepucTHKHU U1 Komerbl Mkeiin-Cexku cpeguue. HeT cHCTeMaTHUeCKUX Pas/Inuuii MEXKIY BeJIMYM-
HaMH, OTIPeieJICHHBIMH M3 Ha0JII0AEHUII KOMETHI O MPOXOXKACHUSI U II0CJIE IPOXOXK/ICHUS MEpHre-
susi. Tabi. 2 MoKasbIBaeT, UTO TOXKe GOJIBIIMHCTBO APYTHX KomeT rpymmbl Kpeitna umeer cpennue
a0COJTIOTHbIE BEJIMUHHEI,
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