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Abstract

Speciroscoplc obecrvations of Comel Tkeya-Sekd (1965f) with slit and elitless instrumonts are dos-
eribed. Sodlum emission in the coma Is seon from Ooctober 9 to Novomber 1. A sodium tnil extending upto
2° from the nuclcus has boen &sen,

\ Speclroscoﬂc observatiohs of Comct Ikeya-Scki were comimenced on Oclober
9, 1965 and carri through beyond perihelion unijl November 4, when ihe Comet
was 0.63 A,U. from the Sun. The spectra were oblained both with slit and slitless
instruments, The cassegrain gratlng spectrograph on’' the 50 cm. reflcctor was used
in the first order with o dispersion of 250 A/mm. Two slil speclra were obtained on
October 30.985 (r=0.497 A.U.) and November 3,975 (r—=0.626 A.U.), using Bast-
mah Kodak 103a-F emulsion with exposure limes of 30 and 45 sfiinutes respectively.
The nucleus was guided on the sli..On other days, particularly. prior to perihelion
passage and on a few days afler peribolion ]l')assago, until Octaber 31, the same spect-
rograph was used in the slitless mode. A fleld lens was usedin place of ihc slit and the
whole spoctrogra_lph functioned essontially as a Meinel camera with a grating for disper-
sing the light.  The scale in the focal plane of the 50 cm. telescope 18 10°/mm. The
ratio of collimator to camera focal lengths is 7.5. The spectra were obiained in the
first order covering the range 4700A 1o 6800A and in the second order from 3800A
10 4800A. Exposurcs were of tho order of 1 to 2 minules for both the blue and red
reglons of the spectrum on Eastman L03a- F emulsion, during which period ihe comet
was guided \\riﬂlzc:.chc aid of the finder clescope.

Two other slitless instruments functioned simullaneously on the 50 cm. mountin
for obtaining prismatic spectra of the cometary head and the comelary tail. Both use
60° glass lpriams and the cameras were of focal lengths 5 cm. and 28 cm. with aperiure
retios of [f2 and {/5.6. The cmulsion used was Kodak Linagraph Shellburst Alm, and
while a certain degree of reciprocity [faiture exists with this emulsion, its primazy
advaniage wag {he extensive wavelengih coveraglg possible combined with ﬂ?ce ;
since the emulsjon is sensitive Lo about 7100A. The dispersions at Hy are 360A/mm
for the 5 cm. camera and 65A/mm for the 28 cm. camera. Exposure times on
nights (ree of moonlight rarely exceeded 20 minutes. The longer focal length prismatic
camera had a field of about 4.5° by 6.5° and showed details of the tail specirum out
o 3° from the nuclous. The shorter focal length prismatic camera could follow tho
tail spectrum to 12°,
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The close apgroach of Comel Tkeya-Seki to the Sun coincided with the pecak of
the :fc]l of very bad weather due to the North-east monsoon thal we have at Kodai-
kangl. This prevented us particularly from exploiting the solar spectrographic
instrumeniation available at Kodaikanal, especially on October 21 when the comei
was clogest to the Sun. Also, until November I, moonlight prevenied long exposures
with the slilless instruments. In Table I, we give detalls of the specira obiained at
Kodaikanal of this comet.

Tasre I
. Time Helo-
Instrument Dato U.T. centric Exponme  Emmuldon Warvolengih Remarks
h. m. daiance Roglon
AU,
50cm. it October, 30 123 40  0.497 80mini 108s-F 8800—8700A  Well-cxposed Eu,z;
spoctrograph. ctrum. 1)
sirongest  fen-
e,
Nowember, 3 29 24 0.626 B0 min. 108a.F 3800—8&700A Bwan bancls and
0
barly u; vimua
) scon,
50em. Comcgraln altt- Oclobor, 11 23 36 0.%09 3 min, 108a-T 8800—4000A N  moderalo
less speciregraph, .u;:md g~ atrength ) O
Disparsion 123Af
mm.
28 43 10 min 108%-F 3B00—4800A Wall-cxpoard.
23 38 Smin.  10%e-F 8000—4800A Hky fog prewal.
Octoher, 2 23 88 0474 2mm  103a-F 8800—4800A Well-cuposed.
L ] 4min, 103a-F 3800—4H00A Well-=xpnaoll. Uy
stronger  than
on Oclober 11
28 51 Bmin., 103a-F 5800—0700A Over-expowxd.
(firul ordex),
2% 88 Smin, 108s-F 8800—6700A Over exposed by
hhnmlnnlry -—
n emisdon
stroug.
Cetobey, 20 28 40 0420 I1min. 10%-F 8800—4800A Under exposed.
&B:t):mdor-
28 37 2min, 108a-F 5600—4800A Well-exposcd.
28 2secn.  102a-F 3800—6T00A V:r well-ar pow
{Arst order), .
3 22 GO secs.  103a-F 3800—8700A Over-cxposed for
photomeiry.
28 M 20 0ccr. 108a-¥ 3800—0700A Well-exposed for
photomelry,
Intense Na amb-
slon.
29 55 80 secw.  108a-F 3800—6700A Yoor.
23 40 fmin. 103%-F 3800—8700A  Woell-rxposed,
23 X 2min,  103e-¥ 3800—6700A  Over-cxposed.
28cra.  Palsmatlo October, 8 29 46 32 min, Kodak Lina- 8850—7100A COver-expomd,
camerm. Eln\:t.h Bhell-
Octohoe, 16 00 00 3 min. Do. 2830—7100A twh
' .
Ootober, 28 . 28 87 18 min. Do, 8850—7100A 'Well-expowd.
28 Mo 4 min, Do. 3880—7100A Good.
October, 8 23 40 10 min.  Kordak Linagruph 3830—7100A Woell-akposed.
mt
Qctober, 300 23 28 27 min. Do. 8R30—7100A Vt:i' wll-cxpas-
28 42 2 min. Do. 8850—7100A Good.
Ociober, 31 28 13 15min,  103a-F 8800—8700A
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TapLe I—Contd.
Time  Helbo-
Insirument Dato UT. ceolrlc Expomyrs PEmmlsdon Wavelangth Remarks
b. m. dlaance Reglon
. AU.
November, 2 29 12 16 min, Koilak Linagraph 3850—7100A Good.
Bhedllmarat
: November, 9 29 18 45 mu. De. 3850—7100A Very goml.
November, 4 23 29 18 min, Baked IIn-0 9800—4800A. Good,
» am, Prismaiic Camers October, 20 28 87 19 min. Kﬂlb[iwnph 98%0—7100A  Atighlly fogged.
w
Novembar, 3 23 07 23 min. Do, 3u0—7100A Very good.
23 30 20 min. Do, 3850—7100A Vavy good.
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Ot#ober 30985

November 3 975

Flyure 1. tomeirlo traolngs of allt spoctrum of Comet Tkeyn-Sekl (1965 obialned on October 30985 and
Nomnbmmm ha n '
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Figure 1 shows microphotometer tracings of the slit spectr%{lams obtained on
Octobar 30,985 and November 3.975. The swan bands of C,, the bands, and the D
line of sodivm are the dominant features of the spectrum. The brightest lines in the
gpectrum on that day were the D lines of sodium, The cometary head displayed a fairly
stror?lﬁacontinuous spectrum, Particularly noteworthy is the very strong Hee absorption
line that can be seen in the spectrum of the nucleus. Also easily seen is the Hp
absorption line. The other features in the s are the bands of NHa parlicularly
near 5976A, and an emission feature at 6299A which we identify as the forbidden
oxygen line at 6300A., '

L I-JIDO

- 80

- 80

Figare 2 Intenalty disirlbutlons perpendloulnr Lo the disperslon In the monochromatle

1magos of tiws comn, Thess scom are of the sllt-spoctrom of October 30.985,
, The intensity distributions across the coma in the light of the C, bands and
Na-cmission can be seen in figure 2 where wo also include the iniensity distribulions
'of 6300A. of O1. An easily noticeable feature is the steep intensity gradienl in the di-
rection of the sun. This aspecl is most striking in the case of Na-emission, possibly by
virtue of the high “f* valuc of the D lincs, g

The spectra oblained with tle prismatic cameras as well as with the slitless
cassegrain rograph have a fair coverage on either side of the time of perihclion
passage.  The D line in emission was sccn 10 be weak on the [irst prismatic spectrum
obtained on.October 8.99. Subsequently on all ?ectra obtained until November i,
the Na-emission in the cometary head was easily deteciable. o

Soon aficr perihelion passage we had a spell of bad weather, that prevented us
from obtaining spectra. for over & week. Our firsi slitless spectrum obtained after peri-
felion was on October 29, and this showed very bright Na-emission in the coma. The

8 cm., prismatic camera spectra show the Na-emission extending inlo the tail to about 2°,

his feature is seen on our prismatic spectra until November 1. In figure 3, wo give
a succession of scans at different distances from the cometary head to show the Inten-
gity of Na-emission in the lail. The sodium tail is relatively narrow, with litile spread.,
This tail seems to possess a slight inclination (o the dust tail of the comet. We have
tried to recqnstruct the position of the sodium tail against the sky background on a
picture obtained at Kodaikanal with a Schmidt camera at the seme time. Whlle the



procedure we have adopled is of low accuracy in defining
the sodium tail was approximately along the direction of

A5

silion, it indicates, that
1e radius vector from the

nucleus

Figirs 3, Succomlve scans at dislances 2°4’, 8, 15/, 20
lnscen eaully, Tho dottod Iines Indlmte ihe boundaries
the Dl'lmtio

and M, from the comolary head, The Nastall
of the spread of tholallj The scara arc of

speotram obtainod with the 28cm, prismatlc carnera on October 30,985,
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Sun. The tail spectra obtained on both prismatic cameras show a predominanily conti-
nuous spectrum which we interpret as due to scaltering by the abundant dust in the 1ail
that was present after the comet’s encounter with the Sun. The (ail bands of CO+can
be seen very weakly on the 28cm, prismatic spectrum obitained on October 30, 985.
Hence, we conclude thatl while tho tail speclrum has been dominantly a continuous
one, it nevertheless showed the tail bands of CO+ weakly and showed up well a sodium
tail extending a little beyond 2°.

We last saw the Na-emission in the coma on October 31.967. This is on the
basls of a prismatic spectrum. On November 2.967 we could detect no Na-omlssion
in the coma on a normal 16 minute exposure. On November 3.971, well-exposed
pictares have been oblained with both prismatic cameras and these [nil o show any
trace of Na-emission. This was also confirmed ona slil spectrogram obtained of the
comet, which, though a little underexposed, shows up all the sirong emission bands in
the comet and shog?d have shown the D lines in emission, if' they wero of weak to
moderale intensity. We thus consider, thai, the Na-emission ceased Lo exist some-
time from November 3 onwards, when the comot was al a heliocentric distance of
0.593 A. U. This conclusion seems surprising in view of the fact that Na-emission is

nerally supposed to occur in comets, when their heliocenlric distances are loss Lhan

.8 A U. Howsver, our observations of November 3 and 4, [rom different spectra
oblained with two different instruments, show clearly beyond doubti, that the
Na-emission ceased 1o exist on thesc dates.

The cassegrain slitless spectra have beon oblained with a telescope scale of 10*/mm.
We have well-exposed specira, both before and afler perihelion passage and 1hese will
be used for the derivation of isopholes of the.Cy (1,0) band as well as the CN (0,0)
band. The results will be published later. Since the effective scale in tho EPWO raph
foca] plane is 75/mm. the dispersion of 250A/mm is low enough to show the C]\F (0,0)
band as a single blob of emission, In contrastto this situation we have the 28 cm. pris-
matic specira show up the coma, resolved in the P and R branches by virlue ol the
much greater dispersion used in combination with tho small telescopic scale.

Kodaikanal Observatory,
December, 1966,
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