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Abstract

Structure changes and their formation threshold in swift heavy ion tracks in
Al,O3; are studied using a combined start-to-end numerical model. The hybrid
approach consists of the Monte-Carlo code TREKIS, describing kinetics of the
electronic subsystem, and classical Molecular Dynamics for the lattice atoms.

Simulations of Bi 700 MeV ion impacts show that relaxation of the excess
lattice energy results in formation of a cylindrical disordered region of about 3.5 nm
in diameter. Recent transmission electron microscope observations agree with these
results. The threshold of a swift heavy ion track formation is estimated to be ~6.1
keV/nm. Calculated X-ray diffraction patterns of irradiated material demonstrate
more pronounced damage of the Al atoms sublattice near swift heavy ion trajectories.

Modeling of overlapping ion tracks demonstrates that damaged area can be
restored to a near virgin state. The estimation of a maximal effective distance of
recovery yields values of about 6.5 nm (7.8 nm) between the Xe 167 MeV (Bi 700
MeV) ion trajectories, which are close to those estimated from the saturation density
of latent ion tracks detected by TEM.
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AHHOTALMS

CTpyKTypHbIE U3MEHEHHS U TOpOor uUx (OPMHUPOBAHUS B TpeKax OBICTPHIX
TSDKEIBIX HWOHOB B OKCHZIE€ QIIOMHHHUS HCCIEAYIOTCS C  HCHOJIb30BAaHUEM
KOMOWHUPOBAaHHOW YHCJIEHHOW Mojieiau. [MOpuIHBIA MOAXOA COCTOMT M3 KOJa
Monte-Kapino TREKIS, onuceiBaromero KMHETHKY SJEKTPOHHOM IOJCUCTEMBI, U
KJIAQCCUYECKOW MOJICKYJISIDHOM JUHAMUKU JUISl OIMCAHUA PEJIAKCAIIMM  aTOMOB
PELLIETKH.

MonenupoBanue Bo3aeicTBUs HOHOB Bi ¢ sneprueir 700 M»aB mokasaino, 4Tto
penakcanis  M30BITOYHOM  DHEPTrUM  PENIeTKH TNPUBOAUT K  OOpa30BaHHUIO
AJTUHAPUYECKON TTOBPEXKICHHON 00JIaCTH TMAMETPOM OKOJIO 3,5 HM. DTO HaXOAUTCS
B COTJIACMM C pe3yJibTaTaMu MCCJIEIOBaHUN OOJyYEeHHBIX OOpa3lioB C MOMOIIbIO
MIPOCBEYUBAIOLLIEH AJIEKTPOHHOU MUKPOCKOIMH. IToporosoe 3HA4YCHUE
dbopMupoBaHUs TpeKa TsHKEJIOro HMOHA olleHuBaeTcs B ~6,1 k3B/HM. PacuerHbie
pPEHTreHOrpaMMbl  OOJIy4EHHOTO MaTepuajia JIEeMOHCTPUPYIOT, YTO MOJpeEIIeTKa
aToMOB Al moBpexaaeTcs CUIbHEE, YeM TOIPEIIeTKa aTOMOB KHUCIIOPO/Ia.

MopaenupoBaHue TEPEKPHIBAIOIIUXCSI TPEKOB HMOHOB  MOKA3bIBAET, YTO
MOBPEXKJICHHAsT 00J1aCTh MOXKET OBITh BOCCTAHOBJIEHA IO MOYTH HETIOBPEKIECHHOTO
coctosiaus. OIeHKa MaKCUMalIbHOTO 3(P(GEKTHBHOTO PACCTOSHUS BOCCTAHOBIICHUS
naet 3HadyeHus: okojo 6,5 um (7,8 HMm) mexay nonamu Xe 167 MaB (Bi 700 MaB),
YTO XOpPOUIO COTrJIACyeTCsl C  OJKCIEPUMEHTAIBHBIMA  OLEHKAMU  IUIOTHOCTH

HACBbIICHHA TPCKOB MOHOB.



