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TINH TOC PO HUY ELECTRON — POSITRON TRONG PHAN TU TIO2 VOI HAM SONG
CO XAP Xi DANG SLATER

Chau Vin Tao, Trinh Hoa Ling, Nguyén Hiru Lc, Lé Hoang Chién
Khoa Vit ly - Vit ly K¥ thuat, Truong DPH KHTN, PHQG-HCM

Tom tit

Téc d6 hay va thoi gian séng cta positron trong phan tir TiO2 dugc nghién ctru va tinh toan véi gia
thiét 1a positron lién két vdi cac electron & 16p ngoai cting nguyén tir Titan (Ti) va Oxi (O) trudc khi n6 hay véi
mdt trong cac electron d6. Trong qua trinh tinh toan, chung t6i str dung x4p xi Slater dé xdy dung ham song ctia
electron va positron, dong thoi ap dung phuong phap bién phan Monte Carlo (VQMC) [7] dé tim trang thai co
ban cua hé. Trong bai bdo nay, hé sé ting cudng, tbc dd hiy va thoi gian sdng cua positron duoc tinh toan véi
cac gia tri 1an luot 1a g0 = 6.60, G = 3.46. 109 (s-1), t = 289 ps. Két qua 1a thoi gian sdng cua positron 14 kha
phi hop khi so sanh véi thyc nghiém [1]. D& hiéu chinh mé hinh tinh toan nhim dat két qua chinh xéc hon,

chung t6i s& tinh toan toc d6 huy ciia positron trong nhiéu vat liéu khac nhau.

THE POSITRON — ELECTRON ANNIHILATION IN TIO2 CALCULATED WITH THE
SLATER - TYPE ORBITALS

Abstract

Positron annihilation rate and life time are studied in the TiO2 by assumption that positron binds with
the outer shell electrons of Titanium and Oxygen to form the pseudo TiO2 — positron molecule before it
anihilates with one of these electrons. In this work, the Slater type orbitals and LCAO approximation are used to
form electrons and positron wavefunctions in TiO2, and by using Variational Quantum Monte — Carlo method
(VQMC) [7] the ground-state wavefunction of this system is determined. By this wavefunction, the enhancement
factor, annihilation rate and life time of positron are estimated with the values g0 =6.60, G = 3.46. 109 (s-1),t =
289 ps, respectively. The life time of this calculation is well agreement with the experimental result [1]. To
confirm this legitimate approach, however, the further calculations of positron annihilation rate in the other

materials have to be carried out in our next work.
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