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• Atmospheric
chemistry

• Intermediates 
in combustion
reactions

• Planetary 
chemistry

• Chemistry of
Interstellar 
Space

Motivation:

➢ Increase binding motifs for

boron chemistry.

➢ Characterize the model

compound HBBH.

➢ Get structural and

thermochemical data on an

inorganic biradical.

Goals:

➢ Record a slow photoelectron

Spectrum (SPES) of HBBH

➢ Determine the electronic

ground states in the neutral

and cationic compounds.

➢ Determine the Ionization

energy and simulate the

vibrational progression.
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In order to record threshold photoelectron spectra (TPES) we

use a technique called velocity-map-imaging. This means we

can record a 2D-Projection of the 3D-Newton-sphere on our

detector. After reconstruction of the image we know exactly

which electron has which energy and through PEPICO we can

match each electron to an ion mass. Coupling those two things

leads to mass selective TPES.

At SOLEIL it is also possible to record a photoelectron spectrum

ionization matrix (below left). If this matrix is rotated by 45° it is

possible to sum up over all electrons up to a defined kinetic

energy. This leads to a higher signal to noise ratio while

maintaining the resolution to a great extend. The spectra

obtained by this transformation are called Slow Photoelectron

Spectra (SPES).

DELICIOUS III is capable of attaching a

fluorine reactor to it‘s first chamber. The heart

of the spectrometer is however the

photoelectron photoion coincidence (PEPICO)

spectrometer. This technique can record mass

selective photoelectron spectra, by using a

multiple start multiple stop mechanism. After

ionization the electron hits the detector, which

starts an internal clock. After some time the ion

hits the detector and stops the clock. The

difference is the time-of-flight of the ion, which

can be converted into the mass.
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The mass spectrum shows a myriad of species formed in 

the abstraction of H-atoms by fluorine radicals.

The obtained SPES is in excellent agreement with the 

Franck-Condon simulation.

The doublet state in the cation is doubly generate and 

shows Renner-Teller splitting. This is the reason for the 

second vibrational progression.

We used diborane (B2H6) as a precursor in order to generate HBBH according to the 

reaction:


