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Supplementary material section 

 

SI 1: Time course of the band area at 1536 cm
-1

 of reduced Ru2H. The band area and thus the 

concentration of reduced Ru2H increases for app. 4 minutes until a stationary condition is 

reached, i.e. the electrode surfaces are completely coated and/or an equilibrium for the reduction 

of Ru2H is established. 
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SI 2: General rR-SEC setup: rR-SEC measurements were performed in transmission. The laser is 

focussed onto the grid of the working electrode by a microscope objective (MO). Notchfilter 

(NF) is used to block the laser line. 

 

 

SI 3: Calculated ground state absorption spectra of Ru2H (A) and Ru0H (B) with oscillator 

strength as histogram. 
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ESI Data: 

Table S1: Molecular orbitals involved in the main configurations of the excited states of Ru2H. 
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Table S2: Calculated vertical excitation energies ( eE ), oscillator strengths (f), and excited 

configurations with weights larger than 10% of the main excited states of Ru0H. 

state transition weight (%) E
e
 (eV) λ (nm) f 

S1 dRu,πNCS(163) → π*dcbpy(164) 95 2.27 546 0.0279 

S2 dRu,πNCS(163) → π*dcbpy(165) 88 2.30 539 0.0124 

S5 dRu,πNCS(161) → π*dcbpy(164) 

dRu,πNCS(162) → π*dcbpy(165) 

72 

23 

2.61 476 0.1433 

S6 dRu,πNCS(161) → π*dcbpy(165) 

dRu,πNCS(162) → π*dcbpy(164) 

64 

20 

2.73 455 0.0409 

S11 dRu,πNCS(163) → π*dcbpy(166) 95 3.19 389 0.0225 

S12 dRu,πNCS(163) → π*dcbpy(167) 83 3.31 375 0.0240 

S15 dRu,πNCS(163) → π*dcbpy(168) 92 3.32 373 0.0628 

S21 dRu,πNCS(163) → π*dcbpy(169) 

dRu,πNCS(162) → π*dcbpy(166) 

dRu,πNCS(162) → π*dcbpy(168) 

57 

17 

10 

3.44 361 0.0419 

S25 dRu,πNCS(162) → π*dcbpy(167) 65 3.47 357 0.0531 
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dRu,πNCS(161) → π*dcbpy(166) 27 

S31 πNCS(152) → π*dcbpy(165) 

dRu,πNCS(162) → π*dcbpy(169) 

dRu,πNCS(163) → dRu,σ*(173) 

35 

28 

22 

3.60 345 0.0222 

S34 πCOO(150) → π*dcbpy(164) 

dRu,πNCS(161) → π*dcbpy(168) 

πCOO(151) → π*dcbpy(165) 

35 

22 

20 

3.64 341 0.0589 

S67 πdcbpy(144) → π*dcbpy(164) 84 4.29 289 0.1089 

S70 πdcbpy(143) → π*dcbpy(164) 

dRu,πNCS(161) → dRu,σ*(173) 

41 

18 

4.35 285 0.2346 

S71 πdcbpy(144) → π*dcbpy(165) 75 4.35 285 0.1372 

S81 πCOO(149) → π*dcbpy(166) 

πCOO(150) → π*dcbpy(166) 

37 

31 

4.41 281 0.1069 
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Table S3: Molecular obitals involved in the main configurations of the excited states of Ru0H. 
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