1 Addition 6: Revised dissociation recombination
branching ratios (2007)

After first publication of the Ethane and Propane databases [3, 4] in 2002 a
number of new experimental results on dissociative recombination of hydro-
carbon ions have become available, even new reaction channels have been
identified. In this Section we update and revise the corresponding tables
8 and 15 in those references, respectively, for branching ratios and kinetic
energy of products.



Table 1: Main dissociative recombination channels of CQH;,r ,
their cross section branching ratios (Rpr), total kinetic en-
ergy of products (E;(?) in their ground states and for zero elec-
tron impact energy, and possible excited products. This table
replaces Table VIII (and Table 8) of the original database Ref.

[3] (and [4]), respectively.

Reaction channel Rpr | EY (eV) | Excited products for E <1 eV
e+Cy—-C+C 1.0 5.18 C('D), C('S)
e+ CoHT —Cy + H 0.43 5.64 Ca(a; b; A; ¢; d; C) 5]
—CH+ C 0.39 2.96 CH(A; a), C(D; 1S)
—-C+H+C 0.18 -0.58 O, v
e+ CoHf — CoH + H 0.50 6.53 CoH(A; B!; B) 6]
LG+ HAEH 0.30 0.57 | Ca(a; b)
— CH + CH 0.13 143 | CH(a; A)
— CHy + C 0.05 2.32 C('D; 1S)
— Cy + Hy 0.02 5.11 Ca(a; b; A; ¢; d; ¢)
e + CoHY — CoHsy + H 0.29 6.72 (7]
—CH+H+H 0.59 1.85
— CoH + Hy 0.06 6.39 CoH(A; B; BY)
— CHy + CH 0.03 1.18 CHj(a; b;), CH(A; a)
—-Cy+Hy + H 0.024 0.43 Ca(a; b; A)
— CHz + C 0.006 2.49 C('D; 1S)
e + CoHf — CoHs + H 0.11 5.67 CoH3(A; B) [5]
—CHo +H+H 0.66 4.15
— CoHsy + Ho 0.06 8.68
— CoH + H + Hy 0.10 3.82 C9H(A; B’; B; C)
— CHy + CHs 0.04 3.04 CHz(a; b)
— CH; + CH 0.02 344 | CH(a; A; B)
— CHy + C 0.01 4.40 C('D;'S)




Table 1: (continued)

Reaction channel Rpr | EY (eV) | Excited products for E < 1 eV
e + CoHI — CoHy + H (0.12) 6.53
S CoHy + H+H | (047) | 1.69 | CoHs(A)
— CyHs + Hy (0.06) 6.23 CoH3(A; B)
— CoHy + Hy + H | (0.12) 4.70
— CoH, + 3H (0.06) | 0.17 0
. CH, + CH 0.02 3.97 | CH(A; a; B)
— CH3 + CHa 0.15 3.92 CHz(a; b; ¢)
e + CoHf — CoHs + H (0.16) 7.14 CoHs(3s; 3p) ®
— CoHy + H + H (0.38) 5.55
— CoHy + Hy (0.06) | 10.09 | Hy(B)
—CoHs + Hy +H | (0.18) | 526 | CoHz(A:B)
— CHy4 + CHy (0.04) 7.43 CH»(C; 3p)
— CH3 + CH3 (0.09) 7.79 CHs(3s; 3p; 3d)
— CHz + CHs + H | (0.05) 2.17 CHa(asb) O
—CHy + CHy + Hy | (0.04) | 186 | CHy(ah) 0
e + CoDF — CyDy + D 0.12 6.53 8], W, O
— D3 +D + D 0.28 1.69 | CoD3(A) 0O
— CgD2 + D2 + D 0.30 4.70 O
— 3Dy + 3D 0.13 | 025 0
— CD3 + CDg 0.17 3.92 CDs(a; b; c) O




¢ new channel, added to original database [3, 4] during revision 2007

Vv For E < 0.58 eV this channel is not open and the assumed branching
ratios for Cy + H and CH + C channels are 0.55 and 0.45, respectively.

® The suggested branching ratios for CoHZ are in accordance with the
experimental finding in Ref. [9] that the total branching ratio of all
Co-containing channels is 0.78, and that for CX+CY+... channels is
0.22. However, for the individual channels the suggested branching
ratios within these two groups are fairly uncertain and are determined
following the trends of Rpg in other CH;r -cases.

B The presented branching ratios are for CoD3 from Ref. [8]. The
branching ratios for CoH; may be significantly different from the anal-
ogous channels in CngF as shown experimentally for the CgH;r and
C3D7 DR in Refs. [10, 11]. (These are the channels when DR pro-
ceeds via a doubly excited state.)



Table 2: Main dissociative recombination channels of C3H; ,
their cross section branching ratios (Rpr), total kinetic en-

ergy of dissociation products (E,(CO)) in their ground state and
for zero electron impact energy, and possible excited prod-
ucts for £ <1 eV. This table replaces Table XV (and Table
15) of the original database Ref. [3] (and [4]), respectively.

Reaction channel Rpr E,(CO) (eV) | Excited products for £ <1 eV *
e+Ci—Cy+C 1.00 5.04 C('D; S; 589), Ca(a; b; A; ¢; d; C; e)
e+ C3HT —C3 + H 0.66 6.32 Cs(a; b; A; B; 'ST)
— CoH + C 0.31 4.70 C('D; S; 589), CoH(A, B, B)
— Cy +CH 0.03 2.31 Ca(a; by A; ¢; d), CH(a, A)
e+ C3Hy — C3H + H (0.78) 9.15 H(n=2)
—-Cs+H+H (0.07) 2.78 Cs(a; b)
—C3 + Hy (0.02) 7.31 Cs(a; b; A; B; 1S
— CoHy + C (0.05) 6.05 C('D; !S; 589)
— CoH + CH (0.06) 4.73 CH(a; A; B; C), CoH(A; BY; B)
— Cy 4+ CHy (0.02) 3.20 Ca(a; by A; ¢; d), CHa(a; b; ¢)
e+ C3Hy - C3Hy + H (0.82) 3.38 C3Ha(A; B)
—C3H+H+H (0.06) | 2.10
— C3H + H, (0.03) | 6.64
—Cs + Hs + H 0.00 — U
— CyH,y + CH (0.04) | 255 | CH (a; A)
— Gy + CH3 (0.01) 1.00 Ca(a; by A)
— CoH + CHa (0.04) 2.11 CHz(a; b)
e + C3H — C3H; + H 0.87 7.28 [12]
— C3Hy + H + H 0.04 2.32 CsHa(A; B)
— C3Hsy + Hy 0.01 6.86 CsHy(A; B; C)
— C3H + Hy + H 0.00 — O
— Cy + CHy 0.00 — Ca(a; b; A; ¢; d; C) O
— C + CoHy 0.00 — C('D; 'S) O
— CoH3 + CH 0.01 3.02 CH(a; A; B) O
— CyHy + CHs 0.06 5.93 CHz(a; b; ¢) O
— CoH + CHj 0.01 5.91 CoH(A; BY; €), CH3(A)) O




Table 2: (continued)

Reaction channel Rpr Elio) (eV) | Excited products for £ <1 eV *

e + C3HI — C3Hy + H (0.72) 5.70

—Cs3H; + H+ H (0.06) 2.63

— C3Hs + Ha (0.03) 7.16 ¢

—CO3Hy + Hy + H | (006) | 221 | C3Hy(A; B)

— CoH + CHy (0.02) 5.73 CoH (A; BY; B)

—CH+ CH; +H | (0.02)| 1.25 0

— CoHy + CH (0.03) 3.20 CH(a; A; B)

— CoHs + CHy (0.02) 2.80 CoH3(A), CHa(a; b; )

— CoHy 4+ CH3 (0.03) 6.12 CHj (3s)

— CoHy + CHy + H | (0.01) 1.27 CHs (a; b) O
e + CsHy — C3H; + H (0.53) 5.90 C3Hs(A; B; C; 3d)

—C3Hy + H+ H (0.06) 3.47

— C3Hy + Hy (0.04) | 8.01 ¢

—C3Hz + Hy + H | (0.06) | 4.94

— CoHs + CH (0.04) 2.56 CH(a; A)

— CyHy + CHy (0.06) 5.40 CHz(a; b; ¢);

— CoHs + CHj3 (0.09) 5.42 CoH3(A; B), CH3(3s)

. CoHy + CHy (0.04) |  8.93 0

— CyHy + CH3 + H | (0.08) 3.89 O
e + C3Hi — C3Hg + H 0.42 5.97

—C3Hs + H+ H 0.08 2.15 CsHs5(A) A

— C3Hs + Ho 0.04 6.69 CsHs5(A; B; C; 3d; 4s) A

— C3Hy + Hy + H 0.09 4.27

— CoHg + CH (0.01) 3.19 CH(a; A; B) A

— CoHs + CHy (0.01) 3.24 CHs(a; b; ¢) A

— CoHy + CHj 0.04 6.51 CHs(3s; 3p) v

. CoHy + CHy 0.04 595 | CoHs(A; B) A

—CyHs + CH3 + H | 0.15 1.67 CoH3(A) A, O

— CoHy + CHy + H | (0.01) 4.62 O, A

— CyHy + CH3 + Hy | 0.11 4.68 O, A




Table 2: (continued)

Reaction channel Rpr E]go) (eV) | Excited products for £ <1 eV *
e + C3Hy — C3Hy + H (0.46) 6.67 C3Hz(3s; 3p; 3d)

—Cs3Hg + H+ H (0.09) 5.10
— C3Hg + Ha (0.05) 9.63 Hy(B)
—CsHs + Ho + H (0.08) 5.82 CsHs5(A; B; C; 3d)
— CyHg + CHy (0.07) 6.74 CHz(a; b; ¢)
— CyHys + CHj (0.06) 7.22 CHs(3s; 3p), C2Hj5(3s; 3p)
— CyHy + CHy (0.01) | 10.11 0
— CoHy + CH3 + H | (0.08) 5.63 CH3(3s) O
— CoHs + CHy + H | (003) | 528 | CoHs(A; B) 0
— CoHs + CHs + Hy | (0.06) | 5.33 | CHs(3s); CoHs(A; B) 0
— CoHy + CHy + Hy | (0.01) | 8.28 0

*

> e < O

The values of Rpgr given in parentheses are suggested by using the
trend of Rpgr for the analogous DR channels in systems where Rpgr
have been measured at E ~ 0 eV (C3H;, C3HY ), as well as some
other physical considerations. The assigned values for Rpgr, however,
satisfy the experimental findings for the weights of [C4] and [Ca] +
[C] in the total DR of Ref. [9].

channel removed from database [3, 4], during revision 2007
new channel, added to original database [3, 4] during revision 2007
This channel is only open for EZ 1 eV.

The measured combined branching ratio for these reactions [8] was
partitioned among them in accordance with the weights of branching
ratios of analogous reactions in the C3D7 case [10].

The combined branching ratio for these reactions was found to be <
0.05 in Ref. [8]. In the C3DF case the DR channels CsDy + CD and
CyD5 + CDg have not been detected [10].

It is possible that CoHs + CHs + H channel contributes to the Rpg

value by 0.01 or less. This channel, however, has not been detected in
the C3DT case [10].
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