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THIET KE CHUONG TRINH POSITRONFIT TiNH CAC THONG SO HUY
CUA POSITRON TRONG KIM LOAI VA HOP KIM

Chéu Viin Tao, Mai Vin Nhdn, Trinh Hoa Ling
Khoa Vit ly, Trudng Pai hoc Khoa hoc Ty nhién - PHQG-HCM
(Bai nhdn ngay 27 thdng 11 ndm 2003)

TOM TAT: Chuong trinh POSITRONFIT dugc thiét k& dé tinh cdc thong s6 hity ciia positron
trong kim logi va hgp kim nhiz ning lugng hinh thanh niit tréng don, niit tréng déi trong kim logi
va ndng lugng lién két giita it trong don, tap chdt trong hgp kim tit Iy thuyét mé hinh bay.
Chuong trinh dugc viét trén ngén ngit Visual Basic 6.0 chay trén méi truong windows.

I. Cd sé Iy thuy&t va mé hinh thiét k&
1. Cd s6 1y thuyét

N&u bén trong vit liéu nghién cifu ¢ m loai sai hdng, thi m6 hinh biy positron trong vit liéu, theo
[1] dudc cho bdi :

e -ic’jcjﬂf(t)+ ivj"j(t)‘ Aeng(t)+N M
dt j=1 =1
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v6ing, njldn lugt 1a s8 positron hily & trang thdi ty do va trang thdi bdy; N s& positron ban diu clia
ngudn phét positron; o; téc dd by ciia biy loai j; v; tin sudt thodt by loai j; A; thdi gian sdng cla
positron trong by loai j.
Giai hé phuong trinh (1), (2) trong diéu kién cin bing nhiét dong vdi gid s sai hdng trong vit
liéu chi c6 niit tréng don va nit tréng d6i. Theo [1],ta 6 :
e Ning lugng hinh thanh nit tréng don trong kim loai.
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v6i B, ning lugng hinh thanh niit tréng don; ks hiing s6 Bolzmant; I(T;), Ix(T;) toc d6 gamma hiy &
trang thdi ty do va trang thdi by tuong Wng v6i nhiét do T;, T;.
e Ning lugng hinh thanh ndt tréng ddi trong kim loai.

,ln[ A, + v, (T )AL ()¢, (1)s, (T, AL, (T)) } +‘
Ae(r, + v, (T)AL(T) - €, (T )o, (T 1, AL(T)
ey ln_T_i SN A+ Vv(Ti) 3 AId(Ti)
{ Tj Ay +vy (Tj) Al (Tj) ]
v3i A 12 t6c d6 hily positron & trang thdi ty do, o, téc dd biy ciia positron tai niit tréng don, C, 12 ndng
d6 nit trong don, v, 12 tdc dd thodt biy cla positron tai nit trng don.

Trong kim loai c6 tap chét, ning lugng lién k&t gilta it trong don va tap chit B,; , thong qua toc
d6 hdy toan phén I, dugc cho bdi
g 7t‘f(?"v + val'vi a3 Vvi)If 4 Cvcvlv(xvi * Vvi)Iv T Cvicvilvi(lv + vv )Ivi
X Ae(h, + vv)(l'vi + vvi)+ C,o.A, (A'vi +vy )+ Cyo Ay Ay +v,)

e
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Trang 32



TAP CHi PHAT TRIEN KH-CN, TAP 7, S0 8/2004

véi oy; 13 t8c do by clia positron tai nit tréng don - tap cha't; C,; 1A ndng db niit tréng don - tap
chit; v,; 12 tdc dd thodt bdy cla positron tai nit tréng don - tap chdt; I,i(T;) 14 tdc dd gamma hly &
nit tréng don - tap chit.

Trong kim loai nén c6 c4u triic fcc ndng 6 monovacancy C, va ndng d6 monovacancy — tap chit
C.yduge cho bdi C, = A, (1-12C; )exp(- B /KT) C,; = A,,12C; expl- E5 /KT )exp(B,,; /KT).
Véi C;1a phin trim cla tap chat; A,,A,; 12 cdc hing s6 phu thudc vao tirng kim loai.

2. Thié€'t ké& chudng trinh

Tit cd sd 1y thuy&t trén va diX liéu 12 t6c dd cia gamma huy theo nhiét do dugc do bing phuong
phép tudng quan géc (6 =0, I=F(T) ), v6i mdt s6 diéu kién tuyén tinh ta dinh dang t6c d6 gamma
hily theo nhiét do (phu thudc tuy&n tinh hodc 12 hing s theo nhiét dd). Chuong trinh dugc xay dung
gbdm 3 phin: '

Phdn 1. Nhip, xuit dit liéu. Phdn nhip ding d€ nhip dit liéu tinh todn (nhép t6c dd ciia gamma
hiy theo nhiét d) va Iuu thanh file dif liéu thé (dir ligu chva tinh ) dang txt. Phin xui't dir liéu ding
dé xuit nhitng s6 liéu da dugc tinh.

Phdn 2. Xt 1i cdc dif liéu nhip gdm c4c chuong trinh tinh, tinh ning lugng hinh thanh niit tréng
don, niit trong ddi, ning lugng lién k&t nit trdng don - tap chat, fit cdc tdc do clia gamma hiy & trang
thdi tu do va trang thdi by, tinh cdc sai s6..

Phdn 3. V& céc dd thi nhu db thi toc do cﬁa gamma huy, ndng do niit tréng theo nhiét d6 v.v..

II. Luu d6 thuat gidi

Tir cd s3 1y thuyé&t tinh todn & phén trén ching t6i xAy dung mdt s6 thuit todn cho phan xi 1y s&
liéu gdm c4c ham fit, hAm tinh ning lugng hinh thanh nit tréng don, nit tréng ddi, ning lugng lién két
niit tréng don va tap chat.

e Ham fit s6 liéu: Bao gdm cdc ham fit tuy€n tinh hoidc 12 hing s6 theo nhiét do cho s& ligu
ghi nhan t6c do hdy.

e Ham tinh ning lugng hinh thinh nit tréng don: Bao gém cdc him tinh ning lugng hinh thanh
niit tréng don, him tinh sai 6, udc lugng ning lugng.

e Ham tinh ning lugng hinh thinh nit tréng d6i: Bao gdm cdc him tinh ning lugng hinh thanh
mit tréng ddi, ham tinh sai s8, uéc lvgng ning Iugng.

e Ham tinh ning lugng lién két niit tréng don - tap chit: Bao gém cdc him tinh ning lugng
lién k&t nit tréng don - tap chat, him tinh sai s§, him tinh cdc thong s& lién quan.

Luu dd téng quit ciia chuong trinh POSITRONFIT

Nhip s8 liéu (md file cé sdn hodc nhdp s6'ligu

tric tiép)
L
Fit s6 liéu viva nhdp V& a3 thi
Kim loai (hodc kim
loai - tap chdl)
.
Tinh ning lugng lién
k&t niit tréng don - Tinh ning lugng hinh thinh niit tréng don
tap chat

~ Y

Tinh ning lugng hinh thanh niit tréng doi

A
Xudt két qua

Y
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III. Tng quan vé& chwdng trinh positron fit
Chuong trinh gdm 17 form, 4 form dialog vi m&t module [3]. Dudi diy 14 c4c form quan trong
clia chuong trinh:
¢ Form chinh

lcmmmon FIT 1]
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Kidm tic @d © Mal Vin Koen - Chiu Van Tac - Trinh Hoa Lang [BM - VLNH 2000) i
Trong form chinh chu’acéc—nut]énhvi cﬁclgnh diéu khién va lién két véi cdc phan khic cia
chudng trinh.
e Form nhip di lléu
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Trong form nhap chifa céc phan nhap dir hq:u VA céc niit lénh diéu khién va code ciia form nhip
chifa cdc I€nh nhip dir lidu.

¢ Form tinh ning llrdng hinh thhnh niit trﬁng don
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K& qui monovacancy eia kim logl Cd
|| Bv _xhéng thodttdy | Salzd | DA [STT
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| Baxcs chip ohgn 38 Léu byn vira nhdp hay
kbéng, click mitahip ad nliga I ldu

Trong form tinh ning lugng hinh thinh nut trﬁng don chua c4c niit 1€nh diéu khién, cho phép
tinh todn va nhap cdc tham s& lién quan va phin xudt k€t qué tinh todn . Trong code ciia form nay
chita cdc him tinh ning lugng hinh thinh nit tréng don v cdc ham fit.

* e Form tinh niing lugng hinh thanh mit tréng d6i

Trong form tinh ning Itgng hinh thinh nit tréng d6i chi¥a cdc nit 1&nh diu khién, tinh todn va
phin nhidp cdc tham s& lién quan va phdn xudt cdc két qué tinh todn . Trong code cla form nay chia
céc ham tinh ning lvgng hinh thinh niit tréng don, nit tréng ddi va cdc ham fit.
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I Tinh nang luong hinh lh!mh Dwucnm.y

it file | masiisn] G
_mpmwmnnuemec e mqsd’ntﬂlungsﬂ'khi:**
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e Form tinh niing lugng lién két niit tréng don va tap chAt

- Cale gidi hy o wiie hutfng a€ tiah Av_, Avi.. [ Cae nm'mqﬁut!mmd{'“*r;
Cdcgidimn | Dudi [ Trén [Budo nhay NA kg nf do
1 S&4fmicV 3 M lEn ofin dutt
| {15 g B . .
e Aa i % [ring 92 tap ordt ()
=5 | [FremmEns ey

 [renkmiosi wp
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- [Cn0.5% at Ge

Trong form tinh ning lugng lién k&t ndt trdng don - tap ch4't chifa cic nit 1&énh diéu khién, tinh
todn va phin nhap cdc tham s6 lién quan. Trong code ciia form tinh ning lugng lién két niit tréng
don - tap chit chifa cdc him diéu khi€n va tinh todn nhu ham tinh A,0,/ A, AG,ifAy; VA ning lugng
lugng lién két nit trong don- tap chat

e Form vé dd thj

E 5@l

Trong form v& d6 thi chl’ra cdc nit lenh diéu khién va mﬁt picture d€ vé c4c db thj. Trong code
ciia form dd thi chifa c4c ham v& dd thi.

e Form xuft cdc két qua da tinh todn

Trang 35



Science & Technolopy Development, Vol. 7, No. 8-2004
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Trong form ndy chifa cdc niit 1énh va cdc bing xuét k€t qua. Trong code ciia form chi chita
nhitng dong 1&nh xuit cdc k&t qué da tinh.

IV. Mt s6 két qua tinh todn

1. Nﬁn; lugng hinh thanh mit tréng don trong kim loai fec va hep[1]
Kim loai Cd Pb Zn Al Cu
EVF (eV) | 0,524 £0,021 | 0,548 + 0,059 | 0,625 £ 0,020 | 0,670 + 0,055 | 1,276 + 0,256
E,T (eV) | 0,523 +£0.021 | 0,540 + 0,050 | 0,624 +0,020 | 0,633 +0,055 | 1,134 + 0,256
2. Niing lugng hinh thanh niit tréng déi trong kim loai fcc va hep
Kim loai Es (eV)
Xg=0 Xa =035 X4=0,5
Cd 0,9800 + 0,0718 0,9672 £ 0,0718 0,9616 + 0,0718
Pb 0,9289 + 0,0314 09141 + 0,0312 0,9078 £ 0,0312
Zn 1,0781 £ 0,3038 1,0594 £ 0,3040 1,0514 +0,3041
Al 1,0541 £ 0,0215 1,0345 +£ 0,0213 1,0261 + 0,0213
Cu 2,1901 £ 0,3932 2,1539 + 0,3934 2,1384 + 0,3934
3. Théng s6 hiy positron trong kim loai - tap chét (Cu 5% tap chét Ge)
ASy _g03.105 Au%i_375.10°s)
£ f

A, Ay 12 cdc hling s6; A thdi gian s8ng clia positron & trang thdi ty do; oy, 6y 12 t&c dd by positron
& nit trdng don va niit tréng don - tap chit.
B, =0,255 £ 0,0047 (eV) ; L’ =1.=1,05 £ 0,0177
1.°, I 14n lugt 12 t6c dd d€m ban ddu cla gamma hdy & nit tréng don va nit tdng don - tap chit.
B.; ning ludng lién k&t niit tréng don - tap chat
e a,=02062 £ 0,0058
e a,;=0,1188 + 0,0010

oy, 0y 12 cdc hé s8 tuyén tinh clia cdc t6c 40 d€m cia gamma hly & nit tréng don va nit tréng don -
tap chit theo nhiét dg.

Két ludn

Vi chudng trinh POSITRONFIT dugc vi€t bing ngdn nglf Visual Basic 6.0 [4], c6 thé tinh céc
théng s hly positron trong kim loai va hgp kim cla mot s§ kim loai. Céc két qud tinh dugc x Ii
nhanh. Ngoai ra chuong trinh cdn cung cp giao dién linh hoat, tién ich, d& dang thu nhin va truy xuit
dit lidu. Trong tuong lai s& khai trién vd m& rdng chudng trinh d€ tinh c4c thong s§ vit 1y cho céc loai
sai héng khdc trong kim loai ciing nhu trong hgp kim nhiéu thanh phén.
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DESIGNING THE POSITRON FIT PROGRAM TO CACULATE
ANNIHILATION PARAMETERS OF POSITRON IN METALS AND ALLOYS

Chau Van Tao - Mai Van Nhon - Trinh Hoa Lang
Faculty of Physics, University of Natural Sciences - VNU-HCM

ABSTRACT: The POSITRONFIT program is designed to caculate annihilation parameters of
positron in metals and alloys. It bases on theory of positron trapping model.With this program, the

formation energy of monovacancy, of divacancy and bound energy monovacancy - impurity atoms... in
metal is caculated. This program was written in Visual Basic 6.0 and was run in Windows software.
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