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On UT 2013 November 15.6, we performed high-dispersion spectroscopic: observation of comet C/
2012 S1 (ISON), using the High-Dispersion Spectrograph (HDS) mounted on the Subaru Telescope in &
Howaii. We successfully observed comet ISON during an outburst starting at around UT November
14, The Sbtained spectrum showed many emission Lines from gaseous molecules and atoms (C,, NH,,
H,0%, CN, 0, Na, and unidentified species). Our observation will play an important role in shedding
Light-on the mechanisms of the outburst and the origin of comet ISON.

1, Inkroduckion

Credit: D. Peach

Comet o o Ortho/Para abundance Ratio of NH, in Comets
ot A;\us& pristine icy bodies i the Solar ?s.l:em. + There is a relationship between OPRs and
+ The remmnants of planctesimals formed in formation temperatures of the molecule.

the solar nebula 4.6 Gyrs ago.
+ When a cometary hucleus approaches the sun,
coma and tail appear,

Comet C/2012 51 (ISON)

+ Discovered on 2012 Sep. 21, by the ISON group.

+ A sungrazing comek from the Oort cloud.

+ Disintegrated by approaching the sun
(Perihelion: 2013 Nov. 2%, 9=0.012 AU).

+ Obtaimed 0PRs clustered ok around 1

Left: CCD image of comet ISON. Right: NH; OPRs in 17 comets. This figure
shows almost comets clusters a similar formation temperature (~30K).

. 2. Observations with Subaru / HDS .

+ Date: UT 2013 Nov. 15.6 (EL.~20.6 deq) Optical Spectrum of Comet C/2012 S1 (ISON) with Subarw/HDS on 2013 November 15.6
+ Heliocentric distance: 0.601 AU
+ Geocentric distances: 0.59% AU 20 ‘ } “

+ Exposure time: 1200 s (R=72000) . o0 MMW ) T L

+ The outburst: UT Now. 14.020.2 (10 times bj 4% hrs) 5550 5600 5650 5700 5750 5800 5850 5900 5950 6000 6050 6100 6150 6200

met ISON (C/2012 S1)

taken by TRAPPIST on 2013 N

£ 50

:§ Ll .JLUJ UL L\ Ll [

6200 6250 6300 6350 6400 6450 6500 6550 6600 6650 6700 6750 6800 6850
2

HHJM\.HM ! Pl AJ A L wl“i o \L‘ i

7000 7050 7100 7150 7200 7250 7300 7350 7400 7450 7500 7550

7600 7650 7700 7750 7800 7850 7900 7950 8000 8050 8100 8150 8200 8250
Wavelength (Angstrom)

Secular Lighl
o ! s

Left: The light curve of comet ISON. Green line indicate our observing time (2013 November 15.6). Center: Raw data of the high-dispersion optical spectrum
(called an “Echelle format”) of comet ISON. Right: Observed spectrum of comet ISON (after corrected solar reflected light and telluric absorption). This
spectrum showed a lot of gaseous emission lines from molecules and atoms (C,, NH,, H,0*, CN, O, Na, and unidentified species).

4, Fulure Worlks
Plon to the researc

+ The origin of Comet ISON.

+ The mechanisms of the outburst.

+ The formation history of the Solar system,

Concrete exam b

+ Emission Line atlas for comet ISON.

+ Isotopic ratios of Carbon and Nitrogen.

+ Molecular abundance ratios relative to water.
+ Origin of forbidden Llines of [01].

+ Ortho-to-para abundance ratios of NH; & H,0.

3. ‘Przi.i.mi.m\rj Resulks

+ Estimated a 0PRs of ammonia ==
from three NH, bands (NH, is a i_ e
Pho&o dissociation product of . e
NH; in the coma, B.RY9S %).

+ Our results are consistent with  comparison with
coch obher and similar to the thedO?Ssﬂ(’Ed (re)d),
P modeled (green),
value ever observed (“30K for TR UL
formation &emremkure). spectra of NH,
0,9,0) band.
Table: OPRS and T,y of NH; of Comek ISON. (0,5,0) ban
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Weighted. mean 114 2 0,02 2921 Subaru Users’ Meeting 2013, Jaw. 21-23, 2014, Mitaka, Japan




