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Molecules composed of low-Z elements usually break into parts after the absorption of
an X-ray photon. This dissociation mostly produces positive and neutral fragments owing to the positive charge of the molecular ion after normal and resonant Auger decay,
which are the predominant decay channels of core-ionized and core-excited states, respectively. However, negative ions (or anions) have also been observed at the core edges of several small molecules such as CO2, H2O and SF6.
We have recently constructed an experimental set-up to study molecular fragmentation
processes involving both negative and positive ions [1]. The set-up is composed of two
ion time-of-flight (TOF) spectrometers facing each other: one of them is for negative
ions, the other for positive ions. Most unwanted electrons can be deflected with the aid
of a weak magnetic field. In the measurements, negative particles (anions + some remaining electrons) and positive ions are recorded continuously for a chosen time using
constant potentials in the common interaction region of the two TOF spectrometers. Coincidences between negative ions and positive ions are searched for in postmeasurement data analysis: if particles arrived within a certain time interval (for instance, 10 s) from each other, they are considered to originate from the dissociation of
the same molecule. The analysis also allows us to find coincidences between one negative ion and several positive ions.
This tandem TOF set-up has been used to measure the intensities of negativeion/positive-ion and negative-ion/positive-ion/positive-ion coincidences as a function of
photon energy across the O 1s edge of water [2]. Here we also report similar results obtained from the methanol and formic acid molecules.
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