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Abstract 
We present the results from our study on the effects of SNRs shocks on molecular clouds. We focused on the dense gas 
phase (n>104 cm-3) from which the IMF emerges. We have used optical high-resolution echelle spectra as well as fully-
sampled maps of 12CO J=1-0 and 13CO J=1-0. These sets of data along with published available 2MASS, Spitzer and 1.4GHz 
continuum maps are used as constraints on our radiative transfer codes in order to deduce the physical conditions for the 
dense gas in the shock-impacted areas of the molecular clouds. 
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Fig. 1: Optical (POSS R) image of IC 
443 where the slits of the observed 
echelle spectra can be seen. 

Fig.5: 12CO (left) and 13CO (right) J=1-0 map of IC 443. Fig. 4: Spitzer images at 24 µm, 70µm and 160µm where the IR emission of IC 443 can be seen. 

Fig.2: PV arrays showing longslit Hα, [N II]λ 6584 Å and [O III] 5007 Å SPM-MES spectra of IC 443 of slit 
positions A and F, aligned N–S and at P.A=64deg respectively, to show the nebular structure. North is to the 
top of the array. The velocity axis is heliocentric velocity, Vhel, the y-axis is the slit length in arcsec. The 
vertical lines are airglow lines.  . 
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We have initiated a program (funded under the DeMoGas project*) to investigate the effects of these shocks much more closely, with a focus 
on the dense gas phase (n > 104 cm−3) from which the IMF emerges. Given the importance of SNRs in continuously injecting energy in the 
highly turbulent ISM of ULIRGs (e.g. there are ∼50 SNRs in two disks of ∼100 pc diameter in Arp 220), and that Sub-Millimeter Galaxies 
(SMGs) may be similarly compact starbursts (Swinbank et al. 2010), such a study is indeed timely. We have already acquired optical 
spectroscopic data from the 2.1-m SPM telescope in Mexico (see Figs. 2 & 3) as well as fully-sampled maps of 12CO J=1-0 and 13CO J=1-0 
(Fig. 5). This unique set of data (e.g. optical velocities > 200 km/s where the molecular emission exists) along with publicly available 2MASS, 
Spitzer (Fig.4), and 1.4GHz continuum maps will be used as constraints on our radiative transfer codes in order to deduce the physical 
conditions of the dense gas in the shock-impacted areas of the molecular clouds. 

Fig.3: Left: PV arrays showing, Hα and [N 
II]λ 6584 Å SPM-MES spectra of IC 443 at 
slit position B, aligned N–S, to show the 
nebular structure. Right: The Hα line 
profiles from the highest speed knots, 
moving towards and away from the 
observer with velocities greater than 200 
km/s.  

Table 1: summary of the 
optical observations and 
velocities of the SNR’s 
knots in the areas where 
molecular emission exists.  


