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BROAD PERSPECTIVE

» Stars are born in molecular clouds that exhibit a high degree of
chemical complexity - clearly dominated by water, carbon
monoxide, and carbon dioxide etc but there are many complex
organics

* How this complexity develops Is uncertain -- gas phase!?
catalytic chemistry on grain surfaces! What are the reaction
rates and branching ratios of the first key reactions! VWhat are
the abundances of the key species?

* We can use the rich variety of chemical species to provide key
understandings of the physical conditions in molecular clouds.
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| Ine |dentification

Using CASSIS we have
identified, and fit Gaussians to
over ~ 400 transitions from 45
species

Plus an additional ~ 100 U lines

Focusing on the strong (S/N >
4-5) lines

gkl =600 lines from
S D Cesiihwe (nclude lines

w S/N ~ 3-4
few complex molecules

'| T CASSIS

_A free intéractive speéctrum analyser

- Tahani et al 2014

Co C'80 p-H,O  [HB3CO*
o 3C180  |o-H,O  [HC'#O*
CCH C'70 H,'80 DCO*
GED CS HDO HNC
CH* C34s p-HaS NoH+
CH 3¢S 0-H,S o-NH;
E-CH;OH [HCI Ha34s p-NH:
A-CH;OH |H¥Cl HCN NO
CN p-H:CO  [HBCN  [sH*
E® 0-H,CO |DCN SO
3CO H.CS HCO*  [sO;
SiO

http://cassis.irap.omp.eu
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Spectral Line Frtting
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Spectral Line Frtting
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EMmission Pro

herties

Comparison with Orion KL (N Crockett et al. 2013)
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Fmission Properties

Comparison with Orion KL (N Crockett et al. 2013)
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Abundance Variations

N(H2) = 500x1 0%N(C'80) Comparison with Orion K| (N. Crockett et al. 2013)
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Abundance Variatl

N(H) = soxiosncso)  VWeak Shock Chemistry
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Abundance Variations

NH) = sooxiosneceoy  Enhanced UV Chemistry?
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Conclusions

NS
C‘/jc 2 _&O@?*

e eied 460-11 700 GHz with spectral resolution of 1.1 Mz LNV ERO R

CALGARY

* |dentified & fit Gaussian profiles to over 300 transitions from 45 species

« Using LTE models, determined physical parameters for each of the species (N,
i cic)

* Single, warm (40 - 60K) physical component works well in most cases
» 2 components (cool/narrow + warm/broad) needed in some instances
* Warm gas is fairly extended and possibly externally heated

* Orion S has chemical composition most similar to Orion KL Extended &
Compact Ridges (except for H,'8O)

* no complex organics & poor fit to Hot Core ==jme-no Hot Core chem

» poor fit to Plateau & low SIO, SO, SO, abundances == weak shock chem
= [aehice ior LY chemistry

* Need chemical & RADEX modeling
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