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Introduction:  Observations of comets in the opti-

cal wavelength region with the low dispersion spectro-
graph have been carried out by several groups. For 
example, Fink et al. (1996) conducted a survey of 39 
comets and computed their gas production rates. Re-
cently, Langland-Shula and Smith (2011) also per-
formed a spectroscopic survey of 26 comets with the 
low-dispersion spectrograph. Other groups also carried 
out spectroscopic and spectro-photometric surveys of 
comets in the optical region (A’Hearn et al. 1995; 
Cochran 1987; Fink 2009; Newburn and Spinrad 1984). 

During the past 30 years, there were only 2 comets 
that were strongly depleted in both C2 and CN (i.e., 
only [OI] and NH2 emission lines were detected), so 
called  “carbon-poor” comets. Based on their chemical 
anomaly, it is considered that these 2 comets might 
originate in extra solar system. Otherwise, if these 2 
comets formed in the early solar nebula of our solar 
system, the chemical composition of cometary ice 
should have great varieties. Thus these carbon-poor 
comets are considered as clues to chemical evolution 
in the early solar nebula. 

However, the number of observed carbon-poor 
comets is very small and only low-dispersion spectro-
scopic observations were carried out for them. There 
were no high-dispersion spectroscopic observations to 
reveal isotopic ratios (e.g., D/H, 12C/13C and 14N/15N) 
and ortho-to-para ratios of H2O and other volatiles. 
Those parameters are related to formation temperatures 
of icy materials incoporated into comets. The forma-
tion regions of these carbon-poor comets are still un-
clear. Thus, in order to observe those comets in multi-
wavelength regions from ground-based observatories 
and satellites, earlier discoveries of such peculiar com-
ets are important. Therefore, we have conducted spec-
troscopic survey to find such chemically peculiar com-
ets. 

Observations:  We have observed 7 comets from 
March 26th, 2010 to November 26th, 2011, with the 
1.3m Araki telescope at Koyama astronomical obser-
vatory (in Kyoto Sangyo University, Japan). The five 
comets in our samples (103P/Hartley 2, C/2009 K5 
(McNaught), C/2009 P1 (Garradd), C/2010 G2 (Hill), 
and C/2011 C1 (McNaught) ) have been observed with 
high S/N ratios. We used the low dispersion spectro-
graph (LOSA/F2) that achieve λ/Δλ=500 at 600 nm 
with the slit of 194 arcsec × 2 arcsec. 

Results and Discussions:  The obtained spectra in 
our observations are shown in Fig. 1. The gas produc-
tion rate ratios are determined by using the Haser 
model. The results are listed in Table 1. In our obser-
vations, unfortunately, carbon-poor comets were not 
discovered. However, comets C/2009 K5 and C/2011 
C1 seem to be depleted in CN compared with typical 
comets. In the case of C/2011 C1, we consider that the 
correction for the atmospheric dispersion are needed. 
On the other hand, the depletion of CN in C/2009 K5 
might not be caused by atmospheric dispersion but 
considered as the temporal variation of CN production 
rates in this comet. 

 
Fig. 1. Spectra of observed comets. 

Table 1. Computed gas production rate ratios. 
Gas production rate 

ratios[%] 

CN/H2O C2/H2O NH2(0,8,0)/H2O 

103P/Hartley 2 0.45±0.02 0.221±0.003 0.81±0.01 

C/2009 K5 0.063±0.002 0.25±0.01 0.54±0.02 

C/2009 P1 0.107±0.004 0.32±0.01 0.44±0.02 

C/2010 G2 0.42±0.03 0.30±0.02 0.61±0.04 

C/2011 C1 0.027±0.002 0.124±0.004 0.25±0.01 

Typical comets 

(Fink 2009) 

0.158 0.235 0.202 
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