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Figure 1. (a) Temporal variation of ion abundances following the 

isolation of C6H5Si+ in phenylsilane at a pressure of 1.8 x 10-7 Torr. The 

energy of ionizing electrons was 19 eV. (b) Temporal variation of ion 

abundances following the isolation of C6H 6Si+ in phenylsilane at a 

pressure of 2.0 x lQ-7 Torr. The energy of ionizing electrons was 17 eV. 

Reactions of C6H 5Si+ with phenylsilane contribute partially to the 

intensity of C12H11Si+ and C 12H 13Si2+. (c) Temporal variation of ion 

abundances following the isolation of C6H 7Si+ in phenylsilane at a 

pressure of 2.6 x 10-7 Torr. The energy of ionizing electrons was 20 eV. 

d) Temporal variation of ion abundances following the isolation of 

C6HsSi+ in phenylsilane at a pressure of 2.6 x lQ-7 Torr. The energy of 

ionizing electrons was 12 eV. For purposes of clarity, minor reaction 

products C6HgSi+ and C6H 11Si2+ are not shown. These ions are, 

however, included in the total ion count. 
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Figure 2. Schematic representation of reaction sequences following the 

isolation of individual C6HxSi+ (x = 5-8) ions in phenylsilane. Rate 

constants in units of 10-10 cm3 molecule-1 s-1 are reported for individual 

reactions. Rate constants are within an accuracy of ± 20% unless 

otherwise indicated. Rate constants with an asterisk mark have larger 

uncertainties owing to the complexities of ion-molecule reactions in 

these systems. Branching ratios are listed within parentheses. 
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Figure 3. Schematic representation of reaction sequences following the 

isolation of individual C6 H 6Si+ and C6 H sSi+ ions in 

phenylsilane/benzene-d6 mixtures. Rate constants in units of 10-10 cm3 

molecule-1 s-1 are reported for individual reactions. Rate constants are 

within an accuracy of± 20% unless otherwise indicated. Rate constants 

with an asterisk mark have larger uncertainties owing to the 

complexities of ion-molecule reactions in these systems. 
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Figure 4. Variation of the percentage of unreactive C6H 6Si+ (2c) and 

C6H 7Si+ (3c) isomeric ions as a function of electron impact energy of 

phenylsilane at a pressure of 7.9 x 10-8 Torr. The fraction of unreactive 

isomer is defined as the ratio of the steady state (measured between 1500 

- 2000 ms) abundance of C6H6Si+ and C6H7Si+ to the abundance of 

C6H6Si+ and C6H7Si+, respectively, measured 5 ms after the electron 

beam pulse. The width of the electron beam pulse was 20 ms. 



0 
0 

170 

+ 

0 
LO 

·-Ul ,..... 
J: 
co 

(.) 

+ 

• 

0 

0 ,..... 

0 co 

0 
LO 

0 
v 

......-... 
> Q) ...._., 

0 ~ 
pot") 0'\ 

~ 
Q) 
c 
w 
c 
0 
~ 

«4oJ 
(.) 

0 Q) 

N w 

0 
...-



171 

Figure 5. (a) Temporal variation of ion abundances following the 

isolation of C6H 6Si+ in a 1:1.4 phenylsilane/benzene-d6 mixture 

maintained at a total pressure of 1.9 x 1Q-7 Torr. The energy of ionizing 

electrons was 18 eV. (b) Temporal variation of ion abundances following 

the isolation of C6H 8Si+ in a 1:1.2 phenylsilane/benzene-d6 mixture 

maintained at a total pressure of 1.7 x 1Q-7 Torr. The energy of ionizing 

electrons was 12 eV. For purposes of clarity, minor reaction products 

C6H12Si3+, C6H9Si+ and C6H 11Si2+ are not shown. C6H 12Si3+ is 

included in the total ion count. The other ions are not included because 

the increase in abundance of C6H 11Si2+ compensates for the decrease in 

abundance of C6H9Si+. 
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Figure 6. (a) Temporal variation of ion abundances following the 

isolation of C5H 11+, which was formed by W abstraction from 2-

methylbutane in a 1.1:1 phenylsilane/2-methylbutane mixture 

maintained at a total pressure of 2.4 x 10-7 Torr. (b) Temporal variation 

of ion abundances following the isolation of the phenylsilyl cation, 

PhSiH2+, which was formed by W abstraction from phenylsilane in a 

1:1.6 phenylsilane/2-methylbutane mixture maintained at a total 

pressure of 2.7 x 1Q-7 Torr. In both (a) and (b), points are from 

experiment; solid lines are from numerical simulation of the reaction 

kinetics. 
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