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Fig. S1  Intermediate structures (local minima) found earlier in the reaction SiH2 + SiH4. (R. 
Becerra, H. M. Frey, B. P. Mason, R. Walsh and M. S. Gordon, J. Chem. Soc., Faraday Trans., 
1995, 91, 2723). 
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Table S1  Molecular and transition state parameters for RRKM calculation for methyldisilane 
decomposition at 600 K. 
 

 methyldisilane methyldisilane‡ 

ν~ /cm-1 2960(3) 2960(3) 
 2165(5) 2165(4) 
 1450(2) 1600(1) 
 1260(1) 1450(2) 
 940(2) 1260(1) 
 900(1) 940(1) 
 880(1) 900(1) 
 850(2) 850(2) 
 700(1) 700(1) 
 640(1) 640(1) 
 630(1) 600(1) 
 590(1) 590(1) 
 470(1) 585(1) 
 400(1) 470(1) 
 380(1) 185(1) 
 185(1) 150(1) 
 150(1) 120(1) 
 120(1) 100(1) 
  80(1) 
reaction coordinate/cm-1 400  
path degeneracy 3  
Eo(critical energy)/kJ mol-1 204.6  
ZLJ/10-10 cm3 molecule-1 s-1 5.20a  

a Value in SF6, calculated using the formulas recommended by Troe.  
(J. Troe, J. Chem. Phys., 1977, 66, 4758). 
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Table S2  Molecular and transition state parameters for RRKM calculation for 1,1-
dimethyldisilane decomposition at 600 K. 
 

 dimethyldisilane dimethyldisilane‡ 

ν~ /cm-1 2960(6) 2960(6) 
 2165(4) 2165(3) 
 1450(4) 1600(1) 
 1260(2) 1450(4) 
 940(2) 1260(2) 
 900(1) 940(1) 
 880(1) 900(1) 
 850(4) 850(4) 
 700(2) 700(2) 
 630(1) 615(1) 
 615(1) 550(1) 
 400(1) 407(1) 
 380(1) 185(3) 
 185(3) 150(2) 
 150(2) 120(1) 
 120(1) 90(1) 
  80(1) 
reaction coordinate/cm-1 400  
path degeneracy 3  
Eo(critical energy)/kJ mol-1 204.7  
ZLJ/10-10 cm3 molecule-1 s-1 5.39a  

a Value in SF6, calculated using the formulas recommended by Troe.  
(J. Troe, J. Chem. Phys., 1977, 66, 4758). 
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Table S3  Molecular and transition state parameters for RRKM calculation for 1,1,1-
trimethyldisilane decomposition at 625 K. 
 

 trimethyldisilane trimethyldisilane‡ 

ν~ /cm-1 2960(9) 2960(9) 
 2165(3) 2165(2) 
 1450(6) 1600(1) 
 1260(3) 1450(6) 
 940(2) 1260(3) 
 880(1) 940(1) 
 850(6) 850(6) 
 700(3) 700(3) 
 630(1) 600(1) 
 400(1) 550(1) 
 380(1) 185(5) 
 185(5) 162(1) 
 150(3) 150(3) 
 120(1) 120(1) 
  80(1) 
reaction coordinate/cm-1 400  
path degeneracy 3  
Eo(critical energy)/kJ mol-1 198.9  
ZLJ/10-10 cm3 molecule-1 s-1 5.85a   

a Value in SF6, calculated using the formulas recommended by Troe.  
(J. Troe, J. Chem. Phys., 1977, 66, 4758). 
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Table S4  Some Lennard-Jones parameters.a 
 
Molecule σ/Å (ε/k)/K 

SF6 5.13 222 
MeSiH2SiH3 5.30 335 
Me2SiHSiH3 5.80 365 
Me3SiSiH3 6.30 395 

a Values or estimates based on data from Reid et al.  
(R.C. Reid, J. M. Prausnitz and B. E. Poling, The properties of gases and liquids, 4th edn., 
McGraw-Hill, New York, 1988). 
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