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BILJIMB B3AEMO/III MIK EJEKTPOHHUMMU 3BY GKEHHSIMHU
HA JIIOMIHECIHEHIIIO 3 OBJIACTI TPEKY IIBUJIKOI 3APAJ)KEHOI YACTUHKHU

JocinikeHo BIUIMB B3a€EMOAIl MiX €JIeKTPOHHHUMHU 30Y/DKEHHSMH (EKCHTOHAMH) Ha BHXIJl CBITIOBOTO
BUIPOMIHIOBaHHS 3 TPEKYy BHCOKOCHEPTeTHYHOI 3aps/KEHOi YaCTHHKH B Ai€JICKTPUYHOMY CEPEIOBHILI.
BBakaeThcs, M0 MICHIA CTBOPEHHS B TPEKY €KCHUTOHH PYyXalOThCS Bif WOro siapa mudyy3idHO. AHITUIAIISA
EKCUTOHIB Ta HepalialliifHa CKJIaJ0Ba 4acy XHUTTS €KCUTOHIB MPUBOJATH J0 BTPAT, IO MPOSBISIOTHCS K
3MEHIIECHHS IHTEHCHBHOCTI JIOMiHecueHHii. Po3paxoBaHo 3anexHiCTh BTpaT BiJ HANpPsAMKY pyXxy
BUCOKOCHEPIeTUYHOI 3aps/DKEHOI YAaCTUHKM BiIHOCHO KpuUCTajorpadiuHux oced I KpHUCTaliB 3
aHizoTporiero koedimieaTa audy3ii ekcuToHiB. JlmHaMiYHA B3a€EMOIIS MK EKCHTOHAMH IPU3BOIUTEH JIO
3MIiHM TXHBOTO PyXY, BJIIMBA€ Ha BIJICTaHb MIXK HUMH, a OTKE, Ha BTpaTH Ha aHIruUmsAio. HaBeneHo oIiHKK
BTpPaT 3aJIE)KHO BiJ B3a€MOJii — 3pOCTAHHS NPH NMPHUTATAHHI €KCUTOHIB, 3MEHIIECHHS MPH BiAIITOBXYBaHHI.
O1iHEeHO MOKIIMBICTh KOH/ICHCAIlil eKCUTOHIB Y TPEKY B HEOPTaHIYHMX HAIliBIIPOBITHUKAX.

Kmouosi cnosa: Tpek, BACOKOCHEPreTHYHA YaCTHHKA, €KCUTOH, JIFOMIHECIICHITIS, aH130TPOIis.

. 0. I'otaneii, B. K. Cyrakos, A. A. UepHiok
HUncmumym soepnvix uccaeoosanuii HAH Yxpaunul, Kueg

BJUSHUE B3AUMOJIEMCTBUS MEXTY SJEKTPOHHBIMH BO3bYKIEHUAMUA
HA JIIOMUHECHEHIUIO U3 OBJIACTU TPEKA BBICTPOU 3APA’KEHHOU YACTULbI

HccnenoBaHo BIUSIHUE B3aUMOJCHCTBHS MEXAY OSJICKTPOHHBIMH BO30YXKICHHAMHU (SKCHTOHAMH) Ha
BBIXOJ CBETOBOI'0 U3JIyYEHUs U3 TPEKa BBICOKOIHEPIETUYECKOM 3apsKEHHOM YacTULbl B JUIEKTPUYECKON
cpene. Cumraercs, 4YTO TOCIE CO3JaHUS B TPEKE OJKCUTOHBI JBUTAKOTCA OT ero sapa audQys3Ho.
AHHHUTHIISIMS SKCUTOHOB W HEPAJMAIMOHHAS COCTABIIAIONIAS BPEMEHHU J>KU3HU DKCHTOHOB TPHBOIST K
IMOTEPAM, MPOABIAOIINMCA KaK YMCHbBIICHUC MHTCHCUBHOCTH JIFOMUHECIICHIINU. PaccunTaHo 3aBHCHMOCTH
IOTEpL OT HalpaBJICHUA [IBUIKCHUA BLICOKOSHCpFCTH‘ICCKOﬁ SapH)KCHHOﬁ JaCTullbl OTHOCUTCIIBHO
KpUcTauTorpaUuecKux OCeH MId KPHUCTAUIOB C aHU30Tpomued kodddumuenta muddy3un SKCHTOHOB.
I[I/IHaMI/I'-IeCKOC B3aHMOI[eI7[CTBPIe MCXKAY SKCHUTOHAMH IMPUBOAUT K M3MCHCHUIO HUX IBHXXCHHA, BJIUACT Ha
pacCTodHUuC MCXKAY HUMHU U, CICIOBATCIbHO, HAa MOTCPU HA aHHUTUIIALIUIO. HpI/IBCILCHI)I OLICHKH IOTEPHL B

3aBUCUMOCTH OT B3aHMMOJCHCTBHS — BO3pacTaHHE MPH NPHUTSHKCHUH HKCHUTOHOB, YMEHBLICHHE IPHU
orrankuBaHuyd. OLEHEHAa BO3MOXHOCTh KOHJCHCAIlMM 3KCUTOHOB B TpPEKE B HEOPraHUYECKUX
IOy TPOBOTHUKAX.

Kniouesvie cnosa: Tpek, BHICOKOIHEPT€THUECKUE YACTHIIBI, SKCUTOH, JTFIOMUHECIICHIINS, AaHU30TPOIIHSI.
I. Yu. Goliney, V. I. Sugakov, A. A. Chernyuk
Institute for Nuclear Research, National Academy of Sciences of Ukraine, Kyiv

EFFECT OF INTERACTION BETWEEN ELECTRONIC EXCITATIONS ON
LUMINESCENCE
FROM FAST CHARGED PARTICLE’S TRACK’S REGION

The paper studies the effect of the interaction between the electronic excitations (excitons) on the light
emission yield of the high energy charged particle in the dielectric medium. It is assumed that after being
created in the track, the excitons diffuse from its core. Exciton annihilation and the non-radiative part of its
lifetime contribute to the losses that manifest themselves as the decrease of the luminescence intensity. The
dependence of the losses on the direction of propagation of the high energy charged particle with respect to
the crystal axes for crystals with the exciton diffusion anisotropy is calculated. Dynamic interaction between
excitons leads to the changes of their motion, affects the inter-exciton distance, and, hence, causes losses due
to annihilation. The estimates of the losses are made depending on the interaction: an increase for the exciton
attraction, a decrease for the repulsion. The possibility of the exciton condensation in the track region in the
inorganic semiconductors is evaluated.
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