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TE & Frb b 1 IE R BE eIk (29 1.19 eV) B35 B
B3 B IR RE T 0 28 18 3 K. Y SR T I B
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ML LRE NS & e TS R ANEL S s, i &l 5 Al
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SR T 1B R B A, I W3 0 AR AR 2
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Bt B S BT A AN [ & A% 0 6 28 6 B —E 1Y
FFARAE J7, X 2 i B A% O W B L A T A 8
55 1 17 2R B8 7 (9 I T Dt DXL DA R 60 B 485 5 e il 2 T
DVE Y, fb A0 6 B T B 5L B 17 3K 68 77 A {7 3K
A W I KT X A3 A6 1 [E) B 2D 0 47 3R RE T A
fRIREAR. 25(310) [ 100 ]-36. 87° & v [ 1] B Jit
THEBS S AR 14 A mF B A0 R [ 1B T
HI4E G e ik 1. 81 eV, JHE 45 S 0, 5 LR
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W E .
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t N +§f ] \-Q
= 0,28 b 1198 ™
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T LRE R4S 5 BE. TR Z5 R, B A A B T
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P INTE DNNE E-REEE VA UE S SR EE A I ROY )
oA . AR X BB T B 5 AR R A T RO A R
U, (ER 204 Bl T B g BR B S0 00 3R T A% R R Y
TOULALEE. m] LUHEWT , 8 A 6 IR AR A A i 2
T AR 5 A He, V, FIHE , BRI S1HIE 5%
FIR KA iy B A0 6 S R [ T B )t L
A BR R IRBE J1, X 23 A 1 7 3R B8 7 UL AR X 2255
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Energy calculation of point defects in plutonium by
embedded atom method "
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Abstract

Plutonium is vulnerable to aging due to o radioactive decay. The properties and behaviors of point defects in
plutonium are the basis for understanding plutonium aging. We have employed a molecular dynamics technique to calculate
the formation energy and binding energy of point defects and small helium-vacancy clusters in plutonium, using embedded
atom method, Morse pair potential and the Lennard-Jones pair potential for describing the interactions of Pu-Pu, Pu-He
and He-He, respectively. A single self-interstitial atom’ s steady configuration is (100) dumb-bell. An interstitial helium
atom at octahedral site is more stable than that at tetrahedral site. As a result of high binding energy of an interstitial
helium atom to a vacancy, helium atoms can combine with vacancies to form helium-vacancy cluster during the process of
self-radiation. The formation energy of helium-vacancy cluster increases with the increasing number of helium atoms.
When the number of helium atoms equals to the number of vacancy, the helium-vacancy cluster is rather stable. Both
substitutional and interstitial helium atoms are trapped at the grain boundary ( GB). The binding energy of the self-

interstitial atom at GB core is higher than that of helium atom and vacancy.

Keywords: plutonium, point defects, embedded atom method, radiation damage
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