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iy - SPECTROSCOPIC'OBSERVATIONS OF COMET KOHOUTEK (1973f)
A‘ Lubos Kohoutek and Jurgen Rahe

1. Introduction

Between January 5 and January 15, 1974, nine coudé spectrograms
of Comet Kohoutek (1973f) were obtained with the ESO 152-cm
telescope in La Silla, Chile. The emulsion is Kodak IIa-0
(3 plates) and Kodak 103a-F (6 plates), the dispersion

is 2032 X/mm. The useful spectral range extends from about
3500 & to about 5000 . (Kodak IIa-0 plates) and from about
4500 R to about 6700 % (Kodak 103a-F plates). The original
scéle.was 4,55 arc sec/mh on the slit, and the full length
of the slit was about 3 arc minutes. 1 mm on the plates
corresponds to 66.5 arc sec, or.about 3.9 - 4.4x104 km at
_the Comet projected on the plane of the sky. The glit vas
always centered on the image of the Comet, and excépt

for pléte No. 1436, was oriented along the radius vector.

A field rotator was used which dimished the stellar

light by about 30 %.

During the time of observation the heliocentric distance, r
and the geocentric distancg,lﬁ of thé Comet varied from

r = 0.34 - 0.63 Aﬂ‘

4 = 0.92 - 0.81 AU.
The pertinent observational and comectary data are given in
Table 1. All observations were severely influenced by large

extinction,
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Table 1

Spectroscopic Observations of Comet Kohoutek (1973f)

weak

Plate Pate U.T. Emualsion Quality - Exposure | ™X(Comet) J(Comet) | r (AU)  A(AU) dh/dt
No. (1974) (Kodak) . (min.) 1850 1950 (Km/sec)
1436 Jan. 5.025 103a-F weak 11 20" 20?8 -15° 51 0.338 0.916 | ~37.uu4 .
1439 Jan. 6.025 103a-F good 30 20 32.7 -15 02 0.369 0.897 | -33.54
1445 Jan. 7.031 103a-F weak 30 20 44,8 -14 12 0.401 0.877 | -29.66
1452 Jan. 8.030 103a-F weak 37 20 56.4 -13 21 0.431 0.863 | ~25.89
1459 Jan. 9.033 1Ta-0 weak 25 21 08.2 -12 28. 0.462 0.847 | -22.16
1470 Jan. 1o;oas~ Il1a-0 good. 42 21 k19.9 -11 34 0.491 0.837 | -18.54
1478 Jan. 12.036 103a-F weak 54 21 43.3 -9 41 0.549 0.819 | -11.45
1501 Jaﬁ. 14.040 IIa~0 good 56 22 06.3 - 7 45 0.604 0.810 | - 4.69
1503 Jan. 15.040| " 103a-F 58 22° 17.6 - 65 u6 0.631 0.807 | = 1.45




2. Blue Region of the Spectrum

In the-quak I1Ia-0 plafes; the violet sysfem of CN.and the
C2-S§§n bands arevdominating; In addition we find emiésion
feétuféS'of the C,, C}'{,Aand-CO‘+ mblécules. The (0-0) and the
(0-1)-bandé of the (822 - X?i),system of CN are. .

well resolved. On plate No. 1501, the (0-0) band c§u1d be
fraéed up to R(26). The.-much fainter‘(l—l) band could A
not be detected. Tables_é and 3 contain the wavelengths
measured and correctgd for the.Doppler shift due to the
geocentric radial velocity of the Comet, the visual estimates
of-the'correspohding intensities on an arbitrary scale,

and the'identifications. The identifications-in these and
the following tables are based on Johnson (1927), Shea
(1927), Phillips (19u8), Hunaerts (1950), Weinard (1955),

Dressler and Ramsay (1959), Dossin et al. (1961), and

Greenstein and Arpigny (1962).

The Ay;='+1 sequence of the C, Swan bands (ASH - Xan)
4¢an-easily be recognized. Of C3 only three’emiésions

could be found: A4039.56 & (I=1), Asou3.u2 & (2), As051.71 ]
(4). The (0-0) bands of the (BQZ - X2H) and the (A2A - X2H)
sysfems of CH are pﬁesent, the latter, however,‘always much
stronger fhan the first which shows essentially the‘ |
P,(1) 13892.93 emission. Table & lists the identified

CH émissions of the (O-O)>band'of the (A2A'- X2H) systeh.

+, :
CO 1is present only in the best IIa-0 plate (No. 1501) with
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Table 2 2 .
The (0-0) Band of the B2EZ - X°Z System of CN

Inten- A (B Identification
sity (observed) A (Lab)

3852.32 | R(286) 3852.41
3853.35 | R(25) 3853.50
3855.66 | R(23).3855.63
3856.u44 | R(22) 3856.67

3857.65 | R(21) 3857.68
3858.67 | R(20) 3858.64
3859.67 | R(19) 3859.67
3860.58 | R(18) 3860.60
3861.52 | R(17) 3861.54
3862.40 | R(16) 3862.u8
3863.31 | R(15) 3863.40
3864.23 | R(14) 3864.30
3865.08 | R(13) 3865.16
3865.91 | R(12) 3865.99
3866.75 | R(11) 3866.82
3867.61 | R(10) 3867.62
3868.36 | R( 9)-3868.41
3869.05 | R( 8) 3869.18
3869.82 | R( 7) 3869.92.
3870.58 | R( 6) .3870.65
3871.25 | R( 5) 3871.37
3872.03 | R( 4) 3872.05
3872.62 | R( 3) 3872.74
13873.29 | R( 2) 3873.37
3873.98 | R( 1) 3874.00
3874.61 | R( 0) 3874.61

O 0 v W oW E O ®©®®O WO OO F Www PN O R

on 3875.84 | P( 2) 3876.32
3 3876.70 | P( 3) 3876.84
2 3877.20 | P( 4) 3877.35
1 3877.41 | P( 5) 3877.84
6n 3881.05 [ P(13) 3880.99
6n 3882.05 | {P(14) 3881.30

P(15) 3881.58
6n 3882.99 Head 3883.39
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The (0-1) Band of the B2Z - X2Z System of CN

Table 3

‘Inten- x (R Identification
sity (observed) A (Lab)

1 4195,97 R(13) 4195.94

1 4198.,02 R(11) 4198.09

0 4206.02 R( 2) 4206.19

1 4207.04 R( 1) 4206.95

1 4211.85 P( 6) 4211.90

3 4215.60 | (P(17) 4215.55
Head '{P(ls) 4215.68
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Table 4 :

The (0-0) Band of the A2A - X2II System of CH

Inten- r (8) Identification

sity (observed) A (Lab)
3  4291.06 R,cd(3) u291.11, R2dc(35 4291.22
2 4292 .08 R ed(3) 9292,65;_Rldc(3)~4292.12_
5 4296.60 R,cd(2) 4296.62, R,dc(2) 4296.66
5 4297,95 ,'Rlédtz)_u297;99, R de(2) 4297.99
4 '4300.31 | Ryed(1) 4300.32, R,de(1) 9300.32
10 4303.88 'Rlcd(i) 4303.95, Riq¢(1) 4303.95

-_9 - 4312.64 Q2d(3) 4312.59, de(2)+Q2c(é5

+Q,c(3) 4312.71
9 ﬁalu.ll 4Q1§(2) 4314.21, Qld(2) 4314.21
2 4329.97 | P, ed(3) 329,04, P,dc(3) 4330.00
2 4334.01 P2cd(H)A43§3.84, Pzdc(u) 4334.00,
P,cd(4) 4334.66, P,de(y) 4334.78
2n | 4338.74 [ P,cd(5) 4338.63, P,dc(5) 4338.85
Table 5
co? Bands
(v - v A (R) System

(1-0) | 4568 - usyy | AN - X’ comet Tail
(2-0) 4252 | AQH - %% 'Ccomet Taii'
(2-1) | 4711 - 4683 | A%N - x?I  Ccomet Tail
(0-1) 4231 BQZ - Xzﬁ ‘ Baldet—Joﬁnson
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. Table 6
Emissions in the Visual Region of the Spectrum

Inten- A (R Identification -
sity |(observed)
8 4684.35 | C,(4-3) Head
10 4696.65 €,(3-2) Head
4704.97 c2(2-1) Pl(uO),.P2(39)
4714,.32 C2(2 1) Head
10 4736.60 2(1 -0) Head
3n 4941.83 2(o -0) R1(72), R2(71), R3(7O)
2 49867.46 2(1 1) Ré(SS), Rl(GO), R2(59)
2(o -0) P,(93)
1 4970.00 | C,(0-0) R,(66), R,(65), Ry(64)
1 4292.37 | €,(0-0) R4(59), R, (61), R,(60)
2 4996.69 | C,(0-0)-R,(60), R,(59), R,(58)
2. 5005.42 |, (0-0) Ry(56), R,(58), R,(57)
3 5009.50 ¢,(0-0) Ry(55), R,(57), R2(56)
‘ c,(1-1) R (49), R, (48)
1 §013.58 2(o 0) R3(5u), Rl(SG), R2(55)
1 5017.53 | ¢,(0-0) R, (55), R,(54)
2 5021.88 |'c,(0-0): R, (54), R§§53?, R, (52)
3 5033.83 |, (0-0) Ry(49), Rlesl),’gQ(so)
C,(1-1) Ry(40), R (42), R (41)
1 5037.63 | C,(0-0) Ry(48), R (50),"R,(49)
-1 5052.70 | C,(0-0) Ry(uu), R,(u6), R, (45)
: 'C,(1-1) - R;(36), R,(35), R,(34) "
3 5055.95 |C,(0-0) R,(45), R (44), Ry(43)
' ‘ C,(1-1) Ry (33), R,(34), R (35)
3 5063.13 |C, (o 0) Ry(83), R (42), Ry(n1)
3 5069.95 |[C, (o 0) Rj(39), R,(41), R,(40)
o c2(2 2) R (16), R (15)
2 5073.38 [C,(0-0) R;(40), R,(39), R,(38)
E c,(2-2) R (1), R,(13)
5083.00 |c,(0-0) R,(37), R,(36), R,(35)
5086 25 C2(0-0) R3(3l_i), R1(36), R2(3.5)
‘ e, R (23), R,(22)
3 5089.10 €,(0-0) R,(35), R,(34)
c,(1-1) R;(22), R,(21)
4 5092, 24 Cz(o'o) Rl(su), R2(33), Ra(azx
5095.25 cz(o—d) Ry(31), 31(33), R,(32)
€,(1-1) R (19) R,(18),
1 5097.06 C2(2-2) Head P (17) P (18), P (17),

P, (19)

P, (18), Ps (18)
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Table 6 (Continued)

'iﬂfﬁﬁ‘ (D Identification
sity [(ehserved) C '
2 . ‘s;oo;su, c, (0-0) R3(29), R,(30), R,(31)
c, (1‘—1)_ Rl(lG), R2(1s) .
3| stoa.7y [ ¢, (0-0) R,(30), R,(29), Ry(28)
| c, (1-1)  py(u2), P (4u), P,(83)
1 5106.40 | ¢, (0-0) K,(29), R,(28), Ry(27)
2 5111.60 c, (0-0) R,(27), R,(26), Rg(25)
1 | s113.00 - ¢2 (1-1)  p (38), 22(37){ P4 (36)
o o, (0-0) Py (55), P,(54)
1| 5116.75 | €, (0-0) R (25), R,(24), Ry(23)
¢, (1-1)  P,(35), P,(34), Py(33)
1 '5120__51; ¢, (1-1) Pa'(30)’, P,(32), P,(31)
¢, (0-0) P,(52), ﬁ2(51), P4(50)
1 5121.30 | C, (0-0)  Ry(23), R,(22)
g 5128.70_ | ¢, (1-1)  peaa P,(21), P,(20), P,(19)
2| 51MI.me | €y (0-0)  Py(40), Py(u2), P,(41), R,(13)
 3 Siuk. 54 ¢, (0-0) P,(38), P,(40), P,(39)
2 51u6.1$ e, (0-0) - P (39), p2<as>, P,(37)
1 5147.73 | C, (0-0) Ps(ab), P (38), P,(37)
3 53;49.11 ¢, (0-0) P,(35), P,(37), P, (38), R,(8)
1 5150.49 ¢, (0-0) 'Pl(?s), chas), P,(34)
2 5155.58 C, (0-0) P, (32), P2(31),’P3(36)
1 |s1s7.78 ¢, (0-0)  P,(30), P,(29), P,(28)
1 5158.1:9/ ¢, (0-0) P1(29), 92(28), P3(27)
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Table 6 (Continued)

Inten- xR Identification
sity [(observed)
20 5164.81 | ¢, (0-0) Head P, (18), P, (19),-P,(18), Pi(l&),
P,(17), P, (16)
n 5409.09 | NH,(1,7,0) 24,-3,, K
4 5428;60 NH2(0,11,0) 2097299 HoyHyyo 303-313, 1q1-1ll
2 5uui.12A ¢, (0-1) P,(81), P,(80)
3 suuz}s;' NH,(1,7,0) 2,,-1,,
3 5451,80 ¢, (0-1) Ry (54), P (79), P,(78)
' ?2 (1-2) Ry(43), R, (45), R, (44)
3 5u72.55. ¢, (3-4) R (13), R,y(14), R (15)
¢, (2-3) R,(29), R,(28), R,(27)
c, (0-1) R1(5°)' R2(§9),lR3(48), Pl(75), P2(7u)
N 5485.40 | €, (1-2) R (37), Rz(se),'xa(ss) '
an | 5492.34 | ¢, (0-1) Ry(u4), R (46), R (45), P (71), P,(70)
2n 5496.91 | €, (0-1)  Ry(43), R (45), R, (), P,(70), P, (69)
_ c2'(1~2) Rl(au), R2(33)r
5 $501.43 c, (3-4) Head
c, (2-3) Ry(17), R,(18)
c, (0-1) R, (HH), R2(43), P (69), P,(68)
2 5505.96 |~ c2 (o-1) Ra(ul),apl(sa),-P2(s7), Rl(ua), R2(u2?
c, (2-3)  R,(15) 5
2 5514.81 [ ¢, (0-1) R, (41), R (40), R (39) /
.c2 (1-2) R2(29), R2(2é), R,(27)
c, (2-3) Ry(11)
3 §523.78 | ¢, (0-1) R (37, Rlﬁag), R,(38), P, (64), P,(E3)
2 . 5527.78 ¢, (0-1) Rl(se), R2(37), R3(36)’ Pl(sa), P2(62),P4§0
L€, (1-2) R,(23), R,y(24), R (25)
3 5532.11 | ¢, (0-1) R, (35), R (37), R,(36)
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Table 6  (Continued)

Inten- A (A Identification
sity |(observed)

3 5536.26 c, (0-1) R,(34), P1(61), P2(60), Rl(as), R,(35)
.52 -

1 5537 ¢, (2-3) P3(20), P1(22), P2(21)

4 5540.20 ¢, (2-3) Head P,(17), P,(18), P2(17), P,(16),P (1t

Py(15), P,(15), P (14), P (14), P (13)

2 SS54L4 ., 04 ¢, (0-1) Rl(3u), R2(33), R3(32), Pl(sg),
P,(58)
2 5551.54 | €, (0-1)  R,(32), R,(31), R,(30), P,(57), P (56)
2 §559.10 | ¢, (0-1) Ry(28), P (55), P,(54), Py(53)
3 5565.68 c, (o-1) . R1(28), R2(27), Ra(zs)f Pl(53), P2(52)
c, (1-2) P,(33), P, (35)
1| 5569.20 | ©) (0-1)  R,(26), Ry(25), R (27)
e, (1-2) - P.(31)
2 5572.?8. c, (0-1) R,(28), R,(25)
c, (1-2) P,(29), P,(31), P,(30)
10 5585.02 | ¢, (1-2) Head P, (18), P,(17), P,(16), P (17),

P2(16), Pa(ls), Pl(ls), Pz(;S), Pl(ls),

P,(14), P (14), P (14), P,(13)

¢, (0-1) R1(22), R2(21),.R3(2o), P, (47}, PQ(us)
in '5588.97 ¢, (0-1) Pl(usi,fpz(us), P (u4)
1 §590.70 | C, (0-1) R,(18), P,(45), P,(44), R,(19)
1 §593.55 ¢, (0-1) R3(17), Pl(uu), P,(43), P3(42)
NH2(O,I1,0) S,17Y%31
1 ssgsjég ¢, (0-1) R,(18), R,(17), R (18), Py(43), P (42) .
2 §600.72 | ¢, (0-1) R, (18), R,(15), R (14), P (41), P, (40)
in 5612.33 | ¢, (0-1) P,(36), P, (35), P, (34) '
| selu.27| ¢, (0-1) P (35), P (34), Py(33)

168



(u{KIHQAI’Iﬁ& .

169

Table 6 (Continued)
‘Inten- A (X) Identification
sity |(observed) ’
6 5635.06 cz,(o‘l) Head fa(lu), P3(15), P, (17), P,(16),
P3(16)
2 -
5703.06 NH2(0,10,0) 2,,724,
30 5889,92 Na I D,
20 5895.89] Na I D,
1 5939.47 NH2(0310,0) 5457645
6 5977.02 c, (3-5) R2(11), R1(12)
Naz(o,g,o) 303-313, 505-515, 101-111, 205724,
5 5994,96 NHz(o,g,o) 1917244 _
c, (1-3) R1(37), R2(36), R3(35)
¢, (3-5) ?1(26), P,(25)
3 60o04.21) C, (3-5) Head
‘NH2(0,9,0) 48,3733
5 6020.03 NH2(O,9,O) 3537 %13 ‘
¢, (1-3) .Rz(al), R,(30)
3 6033.56 c, (1-3) R1(29), R,(28), R3(27)
c, (2-4) Pl(su), P2(33)
HHQ(O,S,O) 3,17313
3n 6059.1u4 ¢, (2-u) Head
1 8081.51 HHQ(O,Q,O) 4,573
1 6096.71 NH2(O,9,O) 221-331, 220-330
2 5098 . ul NH2(0,9,0) 2,07330> 2,,-344
3 6121.86] C, (1-3) Head
2 6190. 74| ¢, (0-2) Head



‘Table & (Continued)
Inten- A (R Identification
sity | (observed)
1 6255.8¢ | N1,(0,9,0) 6,5 %33
1 6274.28 | NH,(0,8,0) 3,,-2.,
1 6297.32 | NH,(0,8,0) 2,,-2,,
2 6298.58 NHQ(o,a;o) 2,720,
10 6300.33 NH2(o,e,0) %W ou® %16 %06
[o1)
3 6334.56 | NH,(Em)
1 6357.46 | NH,(0,8,0) 3,,-4,,
2 6360.31 | NH,(0,8,0) 3,,-4,,
2 6363,87 [oﬂ
1 6601.40 | NH,(0,7,0) 303f211’ Yoy 312+ So54 s
1 6618.07 } NH,(0,7,0) 1, -1,
2 6619.08 | NH,(0,7,0) 505" %15 303 313> 2027215
2 6640.62 NH2(0,7,0) 101-211
2 6671.u47 NH2(O,7,0) 303—u13
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its emissions given in Table 5. It was too faint to be

seen in any other spectrum.

3. Visual Region of the Spectrum

" Table 6 contains the list of the measured emissions in
the visual region of the specfrum with wavelengths’
AA4684-6671 & (Kodak 103a-F plates) together with the
corresponding identification;. We find essentially the

sequences Av = 0, Av = -1, and Av = -2 of the C2 Swan bands,

and NH2 emissions. Since NH2-is more concentrated towards

the nucleus than Cz; it is easier lost in the continuunm

than C2. In addition to C, and NH the NaI D, and D

2 2? 1 2
lines are very strong, and forbidden B)ﬂ can also be

identified. New lines could not be detected.

4, Discussion.

The sodium doublet (5889.97 R, 5895.93 %) was very

strong at small heliocentric distances (0.3 - O.u AU), but
.later it weakened considerably. The intensity distribution
along the lines is given in Figures 1 and 2, The profiles
are remarkably asymmefric with respect to the nucleus; the
gradient on the sunward side (§) is much steaper than on the
tail side (RV). The intensity decrease of Nélin the nucleo-
centric distance between 2 and~5x103 km on the sunward side
and between 2 and 7x103,km.on the tail side is approximately

linear with a mean slope of -20 and -12, respectively.

Towards the sun, Na extends to about 1.2x10u km,
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NaD,-profile

Jan.10.0 . i
r= Cll;g A.U

= = ——

, L

0 1 0 [104km] 2
Figure 1: Na Dl-profile on Jénuary 10.035 UT, 1974, at r =

. 0.49 AU. The intensity (I) is given in arbitrary
uﬁits as function of thé distance (p) from the nucleus
in units of 10u km in the direétiqn towards the

‘sun, (§5; and in the tail direction, (RV). The

‘dashed curve is calculated for an intensity law

1(p)vp L,
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Figure 2: Na D,-profile on January 10.035 UT, 1974, at r

0.49 AU. For details see Fig. 1.
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“in the tail direction up to over 2x10u km. This asymmetry
is caused by radiatiop pressure. Due to their -larger f-values,
the Na D-lines are more sensitive to this effect than the

2 3)

neutral molecular emissions (f(CN)=3x10 °; f(C2=3xlo_

which are nearly symmetric to the nucleus as is illustrated
in Fig. 3, showing the c, ku737lgfprofile on January 14,

=1 . s .
1974. The p -law fits relatively well for both C, curves, (S)

2
and (RV) , indicating a density law D(p) ~ 0-2 for the

radiating C, molecules. On the other hand, the density

distribution of Na atoms can be approximated neither
by the simple law D(p) " 0-2, nor by D(p) " 0_2 e-(p/oo)
(Haser, 19573 Wurm and Balazs, 1963) and should be investi-
gated in more detail. We observe a gimiiar behavior

as for Comets Mrkos 1957 V (Greenstein and Arpigny, 1962)

. |
and Bennett 1970 II (Rahe et al., 1975).

The intensity evolution of the main emission bands during
the period of obéervation is given in Tables 7 and 8. The
intensity values refer to the intensity of the regioﬁ

close to the nucleus. (up to about 10l+ km) and are given
relative to the brightness of the violet‘(o-l) band .of éN
(Table 7) or to that of the (1-2) Swan band of ¢, (Table 8)
which are both normalized to 10.0.

The C, (1-0) iﬁtensity increases relative to the CN (0-1)
emission with inereasing heliocentric distance (Table 7,

r = 0.46 - O.BOIAU). The CO+ emission, though very faint,
decreases relative to CN as the Comet recedes from the sun
while the CH emission clearly increzses. At r = 0.46 AU the

CH lines are still rather weak, but strengthen with growing r
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Figure 3: C2 Ay737 prrofile as observed on January 14.040

UT, 1974, at r = 0.60 AU. For details see Fig. 1
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Table 7
Intensity as Function of Heliocentric Distance
[relative to CN(0-1) = 10]

plate | Mean | Cy Cq . "cnN(o-1)] co*| cH _ CH CH CH CH - cz(i-o)

.No? |l air {a.u.]| 4043.6 4051.6( 4214.7 { 4231 | 4296.6 4298,0 4303.9 4312.6 4314.2( 4737.2
mass . .

1459 91& o;h6 - - 10.0 4,0: 2.7 0.8 1.8, 3.6 3.2 18.2

1.7:| 2.6 1.5 4.2 4.9 2.4 21.6

-
Qo
o

1470 | 7.6 0.49 | 5.7 h.6:

-
o
o

150t | 5.1 0.60 | 4.3 8.4 0.5:| 4.1 4.6 . 8.1 10.7 8.8 | 33.3

Table 8
Intensity as Function of Heliocentric Distance
[relative to C2(1-2) = 10]

- o1
rrate pen s | Ty "wmsaa | sort.r| evoo.t 6vinus
1436 16 : 0.34 10.0 39.8 27.0 1.8 3.2 -
1439 10.9 | 0.37 10.0 overexposed 2.7 3.1 0.9
1445 12.0 | o0.%0 10.0 12.3 5.8 - - -
1452 9.0 0.43 10.0 32.7 20.2 5.7 - -
1478 5.9 0.55 10.0 T - - -




(see also Fig. ), ?ﬁr the first two plates (r = 0.46 and
0.49 AU), the lines 4291 - 4300 % of the ﬁ-branﬁh of the

CH (A2A - X2H) system are weaker than £he (0-1) band of
CN, in the third spectrum (platg ﬁo.lSOl, r = 0;66 AU) both
intensities are comparable. The brightness Sf the 4312 and
431y R eﬁiséions of the Q-branch even excels that of the

CN (0-1) sequence. The strength of NH2 also grows as
compared to c, (1-2) (Table 8, r = 0.34 - 0.55 AU), whereas
the intensify of the sodium doublet drops éonsiderably at

the same- time by about one order of magnitude. It was very

strong befween January 5 and Jaﬂﬁéry'e at r = 0.34 and r =
0.43 AU, respectively, but héd nearly vanished on January 12

at r = Q;SSVAU (see also Kohoutek, 1975). However, a pronounced
increase in the Na brigthness occured on January 8 at r = 0.U43
AU (plate No. 1452). The average intensity ratio of the

two sodium D lines was I(Dz)/I(Dl) = 1.7 which is in agree-
mghf with the resonance fluorescence hypothesis,'accobding
tkohich this ratio should be £2. 1t is ceffainly smaller

than the intensity ratio I(D2)/I(Di) = 2.5 determined by

Warner (1963) from the spectrum of Comet Seki-Lines 1962 III.

The C, and the [01] observations are too limited to allow

any conclusion._

The spatial extension of different emissions as function
of heliocentric distance can be compared in Table 9. The
dimensions are determined along the spectral lines (i.e.}
their lengths perpendicular to the dispersion) and'are
clearly limited by exposure time and plate emulsion, thus

giving only lower limits of the actual extension of the

177



8L

1974 (U.T.) COMET 1973F

JAN 9.033
r=046AU.

__///\_.“ N INALA _ﬂ\

JAN 10.035

r=0.49 AU. AR /\
s 1 __z\_/\\_____/\/L_/\

= 77

JAN 14.040
r=0.60 Ab.
/ Ly ‘/\/\«/\/\/\

f ] b | |
. ~r ~ N w o o
1A -— o m N o o (o]
L 3 PR % 9 %
z r r X T I
(&) QL Q Q (& ] [ & O

Figure 4: Variation of CH intensity.
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Table 9

Extension of Different Emissions (in 104 km)

' Plzat'e

c, Nal NH, [o1] CN c, Cy CH
No. 5165.2 | 5889.9 |5976:7 [.6363.9 3883.4 | 47387.1 |u051.6 .| 4312.8
1436 1.68 1.86
1439 3.89. 2.12 0.74 1.43
1445 2.83 1.27
1452 2.00 0.87 |
1459 2,49 2.70 0.29 0.57
1470 4.80 2.91 0.36 0.69
1501 5.86 4. 49 0.23 0.66




various species. Different particles show very diffeérent

extensions. CN has the greatest extension, C. the shortest.

3
Arranged in order of decreasing extension in the head of
-the Comet we find CN, C2, CH, C3. Due to its faintness, the

. + . .n- . i V' 3
size and shape of the CO emission could not be determined.

The_molecplér~lings are_superimposed on a relatively

Qeak continuous spectrum which showed a stronger concentration
tdwardvthe,nucleus than the coma emissions. In Comet 1973f,
“the continuum (relative to the discrete emissions) was

wé#ker than that of Comets Mrkos 1957 v kGreenstein and
Arpigny, 1962) or Bennett 1970 II (Babu and Saxena,/1972)
where it was rather strong and the 1nten31ty ratio of
.gmlss;ons to continuum small, but it was stronger than that
of the "gaseous".Comets Burnham 1960 II (Dossin et al., 1961)
or Tkeya 19§$ I (féhrenbach, 1963) where it was very weak
 and narrow or practically non-existent. This is in agreément

with the photometric;meésurements (Kohoutek, 1975).

We wish to thank Mr. J.‘PrBlss‘for his assistance with the
reduction. We are grateful to the ESO dlrectorate for providing
us with observ;ng time at the 1.52:m telescope and to the
Stiftung‘Volkswagenwerk for a grant which supported this .

work.
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