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The study aimed to investigate the single ionization and fragmentation of 3,4-dihydro-2H-pyran (DHP) molecules initiated by
electron and photon impact. The ionized fragments or excited radicals formed in these processes are chemically reactive
species that can interact with surrounding molecules in their vicinity, leading to uncontrolled chemical reactions. Since DHP
is one of the building blocks for compounds found in living organisms and is used to synthesize various drugs [1], [2], this type
of research may be vital for developing medical diagnostic and therapeutic techniques using ionizing radiation.

Experimental description

The measurements of ionization triggered by electron impact were carried out at GUT using the quadrupole mass

spectrometer EPIC 300 (Hiden Analytical). DHP molecules were provided to the mass spectrometer chamber, where they

collided with the electron beam. As a result, the molecules were excited, ionized and fragmented. When the ionized fragments

were formed, the focusing system directed them into the quadrupole. The ions were selected and then detected by the

channel duplicator detector. For comparison, the dissociative photo-ionization of DHP was investigated using a PEPICO

3,4-dihydro-2H-pyran technique crossed with synchrotron radiation from the ELETTRA Synchrotron Radiation Facility in Trieste. The photon-induced
molecule experiment was discussed elsewhere in detail [3].
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Electron and photon-induced mass spectra of 3,4-dihydro-2H-pyran are shown in Figures 1 and 2, respectively. Tables 1 and 2
list the relative intensities of the identified cations and the neutral products, which most likely occured during the reactions.
Figure 3 presents branching ratios of the most intensive fragments. Their threshold energies are shown in Table 3.

The results reveal that exposure to photons causes more severe fragmentation of DHP than collisions with electrons of the
same energy. Indeed, under photon irradiation, the parent ion intensity decreases by two, and the low mass fragments
become intensive. The electrons do not transfer all their translational energy to the target but carry part of it as internal
kinetic energy. Therefore, the parent ion is more vulnerable to photon collisions than electron ones.
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Figure 2. The mass spectrum of 3,4 - dihydro-2H-pyran.
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