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Department of Astronomy and Astrophysics, Faculty of Mathematics and Physics, 
Charles University, Prague*) 

Received 15 March 1976 

From the spectrograms of the comet and of the comparison stars the monochromatic fluxes 
of the CN and C2 bands and the relative intensities of the continuum were obtained. From these 
values the total numbers of CN and C2 molecules in the cometary head were computed and the 
relative spectrophotometric gradient was determined. 

CneKTpo(J)OTOMeTpHH KOMeTbi 1975 IX. H3 cneKTporpaMM nojiyneHbi MOHoxpoMaraHecKHe 
HpKocTH nojioc CN H C2 H KOHTHHyvMa. 3 eTHx apKocreii onpeAeJiajioc HHCJIO MOJieKyn CN H C2 
B rojioBe H oTHOCHTejibHbiň rpaAneHT. 

Ze spektrogramů komety a srovnávacích hvězd byly určeny monochromatické jasnosti emis
ních pásů CN a C2 a relativní intenzity kontinua. Z těchto jasností byly stanoveny celkové počty 
molekul CN a C2 v kómě a relativní spektrofotometrický gradient. 

1. Observation 

The comet Kobayashi-Berger-Milon 1975 IX was very bright at the end of July 
and during the first half of August 1975. During this period five spectra of the 
comet were exposed at the Kleť Observatory with a small Schmidt camera 
(200/150 mm, f/3) with 7° objective prism (Table 1). Dispersion of the spectra 
was about 10—4 near Hy. As negative material the ORWO NP 27 film was used. 

The spectra of the comet and those of the comparison stars (Table 2) were 

Table ! . 

No 1975 (UT) Exposure Time Comparison Stars 

1 
2 
3 
4 
5 

July 30.88 
August 6.91 
August 8.89 
August 9.87 
August 10.87 

20m00 s 

30 00 
35 40 
30 00 
21 15 

6, 7, 8, 9 
Ь 2 , 3 , 4 , 5 
3,4, 10, 11, 12 
3,4, 10, 11, 12 
3,4, 10, 11 

*) 150 00 Praha 5, Švédská 8. 
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Table 2. 

No SAOSC m Sp. No SAOSC m Sp. 

1 028130 7.4 F0 7 029098 6.5 AЗ 

2 028327 6.0 K2 8 029121 6.0 K5 

3 028366 4.8 G7 9 029217 7.4 F8 

4 028400 6.2 F8 10 044127 5.6 K2 

5 028413 6.2 F8 11 044141 6.5 KO 

6 029090 6.7 A2 12 044145 7.6 AЗ 

Table 3. 

No F(CN) F(C2) 

1 
2 
3 
4 
5 

5.6x10-17 
7.4x10-17 
5.6x10-17 
2.9x10-17 
4.2x10-17 

1.6x10-17 
2.4x10-17 
1.4x10-17 
2.2x10-17 
2.2x10-17 

measured on the Zeiss registering microphotometer. During the observation period 
the comet was situated in the region of the sky, which was very poor on stars. 
Therefore it was necessary to use, as the comparison stars, those of not too co-
venient spectral class. The corrections were taken from [1]. 

In the spectra of the comet 1975 IX many emission bands were found which are 
usually observed in cometary heads, especially the bright bands of molecules CN, 
C2, C3 and further CH, NH2. The spectra covered the spectral region between 
wave-lengths approximately equal to 370-750 nm. The type of the spectra of the 
comet 1975 IX was C2E3c (0.8) in the spectral clasification proposed recently by 
Bouska [2]. 

Table 3 contains the fluxes of the emission bands CN (0,0) and C2(A v = +1). 
These fluxes are expressed in W cm—2 nm- 1, and the atmosheric extinction was 
taken into consideration. 

2. Number of Molecules CN and C2 in the Coma 

The total number N(x) of molecules in the cometary head contributing to 
the certain emission band is given by [3] 

N(x) = Lj(Av) (1) 

where L is the luminosity and j(Av) the emission coefficient for the given band. 
The luminosity is 

L = 4JZA*F (2) 
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where A is the geocentric distance of the comet and F the flux of the emission 

band. The emission coefficient is given by 

1 Y/l ^ Шe 

j(Лv) = —j 
(3) 

Tie2 fv',v»pv'9v»Q(v3 r) 

where me is the electron mass, e the electron charge, f V ' , v * the oscillator strength, 

pv',v" the vibrational transition probability and Q (V, r) the solar radiation density. 

The total number of molecules in the cometary coma is thus 

N(x) = CFA*f$,vP?,*Q?(v) r2. (4) 

where Q0(V) is the solar radiation density at the distance r = 1 AU. If the flux 

is expressed in W cm—2 n m - 1 and A and r in Astronomical Units, the numerical 

value of the constant C is 
C = 3.531 X 102 4. 

The values of the oscillator strength, transition probability and density of the solar 

radiation for the CN (0,0) and C2 (1,0) bands are shown in Table 4 [4]. 

Table 4. 

Mol. X(nm) 1 Electronic transit ion 
i 

v'y v" / P Qo(v) 

C N 

c 2 

388.4 

473.7 

B22ľ+ - X22ľ+ 
A 2 H g - X 3 H ц 

0,0 

1,0 

2 . 6 X 1 0 - 2 

3.1 x l O - 3 

0.920 

0.237 

1.90x10-20 

5.47x10-20 

Table 5. 

N o jV(CN) N(C2) 

1 

2 

3 

4 

5 

0.56x1029 

1.06X1029 

0.87x1029 

0.47x1029 

0.70x1029 

1.90x1029 

3.96x1029 

2.46x1029 

4.03x1029 

4.13x1029 

The computed values of N(x) are given in Table 5. The heliocentric r and 

geocentric A distances of the comet were taken from Marsden's ephemeris [5]. 

The mean value of the total number of molecules in the coma of the comet 

1975 IX was 7.3 X 10 2 8 for CN and 3.3 X 102 9 for C 2 . During the observation 

period the diameter of the coma was about 2.0 X 105 km. Using this value the 

average density of the molecules CN in the coma was about 0.02 cm—3 and of the 

molecules C 2 about 0.08 cm—3. 

The mean values of the total number of molecules in the head of the comet 

1975 IX and also the relative abundance 

N ( C 2 ) / i Y ( C N ) - = 4 . 5 
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are very similar to the corresponding values for other bright comets [3, 4, 6, 7]. 
Only the average density of both the molecules CN and C2 seems to be somewhat 
smaller than that for other bright comets. 

3. Relative Spectrophotometric Gradient 

The relative spectrophotometric gradient (Comet, Sun) is given by the well-
-known relation 

G (Comet, Sun) 
1 d log (I (Comet)// (Sun)) 

log e d A-1 (5) 

where / are the intensities of the continuum. On the plates Nos 2 through 5 were 
exposed also the spectra of the star No 3 (5 CVn, SAO SC 028366), which is a 

Table 6. 

5CVn Sun 

Spectrum 
V 

B- V 
V - R 

G 7 I I I 
+4.80 
+0.87 
+0.68 

G2 V 
-26.74 
+0.64 
+0.52 

Fig. 1. 

photometric standard of the Arizona-Tonantzintla Catalogue [8]. Spectrum, 
brightness and color indexes B — V and V — R of this star are shown in 
Table 6. From the spectrograms it was possible to determine the ratios of the 
intensities of the continua of 5 CVn and the comet 

log 
Д5 CVn) 
/(Comet) ' 

which are shown in Figure 1 as a function of A-1. From these values the relative 
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spectrophotometric gradient G (Comet, 5 VCn) was determined. The numerical 
values of this gradient are summarized in Table 7. 

From the color indexes of the Sun (Table 6) [9] and of the star 5 CVn it is 
possible to determine the relative spectrophotometric gradient G (5 CVn, Sun) 
using the well-known relation 

1 d (m(Sun) — m (5 CVn)) 
G (5 CVn, Sun) 

2.5 log e dЛ-i 
(6) 

The numerical value of this gradient is in the spectral region 430—720 nm 

G (5 CVn, Sun) = +0.37 . 

Table 7. 

No G (Comet, 
5CVn) 

G(Comet, 
Sun) * 

2 
3 
4 
5 

-0 .23 
-0.28 
-0.37 
-0.19 

+0.14 
+0.09 

0.00 
4-0.18 

92.6° 
93.4 
93.6 
93.6 

The relative spectrophotometric gradient (Comet, Sun) is then 

G(Comet, Sun) = G(Comet, 5 CVn) + G(5 CVn, Sun) . 

The spectrophotometric gradients G(Comet, Sun) determined from the spectro
grams Nos 2 through 5 are summarized in Table 7, which also contains the values 
of the phase angle <p of the comet. 

The mean value of the spectrophotometric gradient (Comet, Sun) for the 
mean phase angle q> = 93.3° is G = +0.10 and is in a very good agreement 
with the spectrophotometric gradient of other comets for the phase angle <p ~ 90°, 
first of all with that of the comet Arend-Roland 1957 III [10]. 
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