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Formation (Molecular clouds):

Le Gal et al 2013
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e HCN™ less stable than HNC *

e H,CN important when CH, desorbs from Ice

e H-C-C-N system under estimated



Formation (Molecular clouds):

Grain

HCN,,,,=15% of N
@107 Yrs




Nautilus code (LAB) with grains 1124

H, = 2x10% cm
T=10K
CR ionisation = 1.3 x1017s-1
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H+CN+H

Isomerization
barrier

Mendes et al 2012




CN+D+D=30%
Semaniak 2001
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1ér¢ Conclusion 13724

eH+CCN—>C+HCN

e C+HNC—>C+HCN

e HCN/HNC/CN Chemistry in Protoplanetary
Disks (role of HNC*, H,CN)
see Poster of Laura Reboussin

— HNC photolysis
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Isotopic fractionation of carbon, deuterium and nitrogen: a full
chemical study

E. Roueff'. J.C. Loison?. and K.M. Hickson>

Soumis a A&A
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13C

BC*+CO > C+*+13CO AH=-347K
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13C

BC*+CO > C+*+1CO AH=-347K

BC+C, o C+1CC AH =-26.4 K
BC+CN -5 C+1CN AH=-311K

BC*+C, oC*+183CC AH=-264K
BC+*+CN - C*+1CN AH=-31.1K

13C + CO 4+ C +13CO
BC + HCN ¢ C + HICN
13C + HCNH* 3 C + HI3CNH*



Meudon code without grains 19/24

H, =2x10° cm?3
C =1.4x107
N =2.1x10"

O =2.0x10"°




15N
Terzieva & Herbst 2000

Reaction f(B,m) AEylk
(10K) (K)

NN + HN; =N, + H"”"NN" 0.494 10.7
NN + HN) =N, + HNPN" 0.499 2.25

BN* + N, =N* + NPN 1959  28.3
I5SN* + NO=N"* + I5NO 0979 243
I5SN + CNC* =N + C!’NC* 0938  36.4
5N + HN! =N + HI’NN' 0968  36.1
"N + HN; =N + HNPN" 0.977 27 7
I5SN + HCNH" =N + HCINH') 0968  35.9
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N + NNH* N + HCNH*
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Meudon code without grains 22/24

H, =2x10° cm?3
C =1.4x107
N =2.1x10"

O =2.0x10"°
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Fig. 2. Summary of ammonium formation reaction. Curves through the data are for visual
purposes only. kg [NDy +H,], ¢, this work; ¢, ref. 11 (total). k; [NH3 +H,], @, this

work and refs. 12 and 13; O, ref. 14; @ refs. 10 and 11; ®, ref. 6. k, [ND; +D,], 4, this
work; A, ref. 11. ks [NHT +D;], ¥, this work; v, ref. 11 (total).
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eH+CCN—>C+HCN
e C+HNC—>C+HCN

e HCN/HNC/CN Chemistry in Protoplanetary Disks
(Poster of Laura Reboussin)

— HNC photolysis

e | ow chemical °N fractionation

e VVariable 13C fractionation

— Isotopologues on grain (Poster of Maxime Ruaud)
— N,, NN, NH; and >NH, photolysis



