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Although the ground X 1A, electronic state of silylene SiH5 is fairly well charac-
terized,! fewer results are available about its first excited triplet @ 3B; electronic state
and about its cationic species SiHg . The ground electronic state of the latter is split
into bent X * 24; and linear A+ 2B; electronic states by the Renner-Teller coupling.?

Threshold photoelectron (TPE) spectroscopy has been used to spectroscopically
study the cationic species SiHj of silylene produced through successive H atom ab-
stractions induced by fluorine atoms in gaseous silane. The TPE spectrum, recorded
at Synchrotron SOLEIL from 7.5 to 11.5 eV using VUV synchrotron radiation, dis-
plays several sharp features and was modeled using wavepacket propagation.®> wB97-
XD ab initio calculations were carried out using cc-PVTZ correlation-consistent ba-
sis set functions to retrieve 3-D potential energy surfaces for the various electronic
states. The ground electronic state of the neutral (cation) is characterized by an equi-
librium bond length and a bond angle of 1.516 A and 92.2° (1.474 A and 121°).
The MCTDH method* was first used to obtain the 3-D vibrational wavefunctions of
the neutral species X '4; and @3B electronic states using propagation in negative
imaginary time. The wavefunctions thus obtained were then time-propagated in the
potential energy surfaces of the coupled electronic states of the cationic species using
also MCTDH.>* The threshold photoelectron spectrum was at last computed as the
Fourier transform of the auto-correlation function.

In the poster, the results of the rovibronic energy calculations will be reported and
the experimental TPE spectrum will be compared to the theoretical one. The impor-
tance of the Renner-Teller coupling will be assessed and the vibrational temperature
which best reproduces the experimental spectrum will be evaluated.
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