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(e.g., Aikawa et al. 2002; van Zadelhoff et al. 2003; van Dishoeck 2006)
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CO snowline probed by N,H*in TW Hya

(Qi et al. 2013)

COice > COgas @ ~20 K
CO + N,H* > HCO* + N,
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DCO* double rings in IM Lup
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H,* + HD = H,D* + H, CO snow line
H,D* + CO > DCO* + H,
H,D*+H, 2 H;*+ HD @ >20 K (6berg, KF, et al. 2015)



DCO* double rings in IM Lup
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H,D* + CO = DCO* + H, (Oberg, KF, et al. 2015)
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Multiple DCO* formation pathways

AS 209
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(Aikawa, KF, Herbst in prep., see also Favre et al. 2015)
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Thermal-chemical disk model
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RE-TEEDFE in TW Hya and HD 100546
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(e.g., Meijerink et al. 2009, Hogerheijde et al. 2011, Furuya & Aikawa 2014, Du et
al. 2015, Kama et al. 2016, Krijt et al. 2016, Xu et al. 2017)
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(e.g., Meijerink et al. 2009, Hogerheijde et al. 2011, Furuya & Aikawa 2014, Du et
al. 2015, Kama et al. 2016, Krijt et al. 2016, Xu et al. 2017)
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Conversion of CO into other molecules

e * CO is depleted even inside
of the snow line (T>25 K)

€ CO is converted to less
volatile molecules like
carbon-chains and CO,

(sink effect; Aikawa et al. 1997)
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Conversion of CO into other molecules
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Hydrocarbon?
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CH,CN in MWC 480
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CH,CN: ET /L
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N,D*: midplane ionization tracer?

Integrated emission [m)y km s~ beam ']
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