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1. 'enepauis 3apsa0BUX CTaHIB Ta PO3MiH ixX eHeprii B OpraHiYHMX TBEPAOTIIbBHUX CLUUHTUIISATOPAX.

2. Generation of charge states and their energy exchange in organic solid scintillators.

Pedepar:

1. Po6boTy nprcBsiueHO MUTAaHHSIM PO3MiHY eHeprii 3apsioBUX CTaHiB, SIKi BUHUKAIOTD B iJITHKaX BUCOKOI I'yCTUHHU
pazianiiiHoro 36yJpKeHHs, Ta BIJIMBY LJbOTO IIpoLiecy Ha GOpMyBaHHS iMIIyJIbCYy pafliooMiHeCLeHIIii B OpraHiyHux
TBEPIOTIBHUX CUMHTWISTOPAX. JOCIiIKYIOTbCSI OPraHidYHi MOHOKPHUCTAIH, NOJIICTUPOJIBHAY CUMHTUIISITOP,
OpraHiyHi reTeporeHHi Marepianu (MOJiKpUCTaNM, KOMIO3ULiHI CUUHTUISATOPU). 3alIpOIIOHOBAHMI MiXi] yrnepiie
pO3IJIsiAae sIBUILEe MoJsipu3allii sik GpaxTop, 110 BU3HauYae 0COOIMBOCTI pO3MiHY €Heprii 3apsioBUX CTaHIB y
TPEKOBUX [JiISIHKaX iOHi3yI040i yacTUHKU. [T0Ka3aHo, 110 CTYIiHb BIUIMBY IOJISPU3ALINHUX B3a€MOIIN 3aJ1€5KUTh Bif
T'YyCTHHU I1ap 3apsAL0BUX CTaHiB. OTpUMaHO MOZEeNbHUI onuc GOPMYBaHHS CLUMHTUISLINHOTO BiATYKY B
Ha6JIMPKEHHI IBUKOI I0YaTKOBOI peKoMbiHalii rapsaux 3apsigoBux cTaHiB. Ha Bigminy Bin dopmya Bipkca, neit
OIMC MICTUTb IIaPaMETPH, Ki BUBHAYAIOTbCS 3 €KCIIEPUMEHTY. BCTaHOBIEHO ME€XaHi3MU €HEPreTUYHUX BTPAT, SKi
BMHUKAIOTb O€3110CEPEHbBO I 30yI>)KEHHSI 10HI3yI0U0I0 YaCTUHKOI OPraHiYHMX MOJIEKYJISIPHUX CEPEOBUILL.
YTOYHEHO MOCiOBHICTb NPOLECIB PO3MIHY €HEPTii B [iIsTHKaX BUCOKOI I'yCTUHU PafialiiiHOro 30y KeHHS

OpraHiYHMX MOJIEKYJISIPHUX CE€pPelOBULL BPaXxOBy€e OCOOJIMBOCTI BILUIMBY I0JISIpU3aliiHMX B3a€MOIill Ha MIPOLeC



(opmyBaHHS iMITyIbCY pagionoMiHecennii. Kio4yoBi cioBa: nmosnspusalis, 3apsifoBuil CTaH, peKoMbiHallig,

iOHi3yl04€e BUIIPOMIHIOBAHHS, TPEK YaCTUHKHU, OPTaHiYHUN CUUHTUIISATOP, PAiOIOMiHECLIEHIT S

2. The work is devoted to the problems of energy exchange of the charge states occurring in the regions of high
density of radiation excitation, and an influence of this process on the radioluminescence pulse formation in
organic solid scintillators. Organic single crystals, polystyrene scintillator, organic heterogeneous materials
(polycrystalline and composite scintillators) are studied. For the first time the proposed approach considers the
phenomenon of polarization as the factor which determines the features of the charge state energy exchange in
ionizing particle tracks. It is shown that the degree of influence of the polarization interactions depends on the
density of charge state pairs. The model description of a scintillation response formation in the approximation of
the fast initial recombination of hot charge states is obtained. In contrast to Birks' formulas, this description
contains parameters determined from the experiment. The mechanisms of the energy losses that take place
directly after an excitation of organic molecular media by an ionizing particle are determined. The refined
sequence of the energy exchange processes in the regions of high density of radiation excitation of organic
molecular media takes into account an influence of the polarization interactions on the radioluminescence pulse
formation. Keywords: polarization, charge state, recombination, ionizing radiation, particle track, organic

scintillator, radioluminescence.
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