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NGHIEN CU'U KHA NANG UNG DUNG CUA SRIM-2006 CHO VIEC TINH
TOAN NANG SUAT HAM VA QUANG CHAY HAT ALPHA
TRONG VAT LIEU
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TOM TAT: Trong bai bdo nay, chiing t6i bdo cdo viéc sir dung phdm mém SRIM-2006
(Stopping and Range of lons in Matter) lam cong cu cho viéc tinh todn ndng sudt ham va
quang chay cua hat Alpha trong cdc vdt li¢u. Ching (0 ciing trinh bay chi tiét cdch sir dung
va khai thdc tmg dung cua SRIM-2006 dé phuc vu cho muc dich giang day va ky thudt xdc
dinh bé day foil kim logi bing hé phé ké Alpha.

Tir khod: Charge particles, Stopping and Range of Ions in Matter, SRIM

1.G101 THIEU

Dua trén nén tang ctia cong thirc Bethe — Bloch (1930) vé d mét ning lugng ion hoa riéng
va ly thuyét vé quang chay R ciia hat mang dién ndng. Ly thuyét “ Stopping & Range of
Heavy Ion ” dugc Lindhard, Scharff and Schiott nghién ctru va téng hop ndm 1963 va dugc
goi 1a ly thuyét LSS. Cho dén ngay nay viéc tinh toan Stopping & Range of Heavy Ions hau
nhur da duoc hoan hao bang cach sir dung phan mém tinh toén trén may tinh.

SRIM-2006 1a phin mém dugc cac tac gia J. F. Ziegler SRIM.COM Annapolis, MD 21037
USA, M. D. Ziegler SRIM.COM Los Angeles, CA 90066 USA, J. P. Biersack Hahn-Meitner
Inst Berlin Germany xdy dung nhidm mé hinh héa cic twong tic cua hat mang dién ndng trong
céc vt liéu. Chuong trinh SRIM dAu tién duge tao ra vao nim 1983. SRIM cho phép tinh toin
nang suat ham va quang chay cia cic hat mang dién nang mot cach hiéu qua dua trén nén tang
ciia thuét toan théng ké. Péi tuong chiing t6i chon 1a hat Alpha va khéo sat su mat ning lugng
ion hoa va quing chay cua né trong mét sb vt liéu thong dung.

2.Y NGHIiA CUA CAC PAI LUQNG PUQC TiNH

Céng thirc Bethe — Bloch: [1]  |_dE _ 4me?z2
C R _ (1)
2m,v2 v 2
B=2Z|In==¢ —|n[1-c_2}—:_2_
Trong do: ;

Z: dién tich cua hat

N.: s electron trén mét don vi thé tich clia méi trudng
N,: s6 Avogadro

p :mat do cia moi trudong vat chét,

my: khéi lwong ciia electron

A,Z: s6 khéi va bac sb nguyén tir cia mdi trudng,

v: van téc hat

I: ning lugng ion hoa trung binh
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p=vlc.

Quéng chay [1] (2)

(dE/dX)etecrron Niing sudt hdm do va cham hay téc do mét ndng lugng trung binh trén mt
don vi d9 dai 16 trinh, do cac va cham d din dén su ion hoéa va su kich thich nguyén tir.

(dE/dX)nuctear Nang sudt him do phét xa hay tdc do mét nang Iwong trén mét don vi do dai
16 trinh do cic va cham v&i nguyén tir va electron trong nguyén tir va phat ra cac lugng tir ciia
birc xa ham.

Niing suat ham toan phan: tong nang suat him do va cham v ning sut ham do phat xa.

Quang chay (Projected Range) : gia tri gan dung nhit v6i quing dudng trung binh ma céc
hat mang dién di duoc khi né giam dan vén téc dén lic dimg lai.

3.SU' DUNG SRIM - 2006 CHO TINH TOAN NANG SUAT HAM VA QUANG CHAY
2]
3.1.Khéi dong chuwong trinh SRIM

3.2.Chon Stopping Range Tables
Giao dién chinh ctua chuong trinh

& lon Stopping & Range Tables

St Ding and Ranaes
LU SLOPPINnGg 4G ~ang

Main Menu |
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Str dung command
Alpha
Chon vit liéu (Target) ching ta ciing sir dung command

Pl

PT

dé chon nhiing ion can nghién ctru. O day ching ta quan tdm hat

cho viéc chon vat liéu don

tinh khiét. Ngoai ra SRIM ciing cho phép chiing ta lya chon nhu'ng d6i tuong dic biét nhu vat
liéu trong hat nhin,vat liéu 1a cac mo, da thit, xuong cua co thé ngudi

Common Compounds
Categorized r Alphabelic ]
Common Name: Density [g/cm3]  Atomic Stoichiometiy [Atoms/Molecule of Percent)
PSS CLEAR  PHYSICS MATERIALS
®---- COMMON IMPLANTATION COMPOUNDS
E---- COMMON TARGET MATERIALS
c PLASTICS / POLYMERS
[~ METAL ALLOYS
ICRU DESIGNATED COMPOUNDS, with Helmut Paul's additions
® BIOLOGICAL MATERTALS (Human)
[~  BIOLOGICAL MATERIALS (Misc.)
@~ LIQUIDS / GASES

Pay chinh 13 diém manh cua SRIM cho phép ching ta mé phong quing chay cua hat
Alpha va biét dugc d6 mét mat ning lugng trong moi truong vi nang lugng hat duge xac dinh

trudc nhidm tim ra két qua dang quan tim.

4. KET QUA TU SRIM
SRIM cho ching ta két qua duéi dang s6 liéu

SR Calculation: SRIM Outputsi\llydrogen in Germanium

Calculation using S1HUM-2UUL
SHIM version > SHIM ZUUL UL
Calc. dote > October 31, 2UUs

Dick File Name = SRIM Outputs\Hydrogen in Germanium

lunt — Hydrugweri [1] , Mass = 1.008 «rnu

Target Dansity = & GONCHIN g/en]l = 4 A0717 422 atamsalnn’l
======= Target Composition ========

Atorn  Atom Atomic  Mass

Name Numb |'ercent ['ercent

Ge 32 100.00 100.00

Bragq Correction = 2.51%
Stopping Unite = MeV / (mgrfcm2)
See bottorn of Table for other Stopping units

i HFEAlLx Al Pagrtet ongitindinal 1Al eral

Mergy Clar Nurlrar  Ranga  Rtraggling Straggling
10.00 ke 1.401E-01 2.084E-03 888 A 545 A 461 A
1100 ke 1.556E-U1 1.UU8E-U3  ULB A 5/1 A 49/ A
140U ke 1.616E U1 1.YMEUD  TU46 A bY4 A 51L A
13.00 ke 1.674E 01 1.860E 03 1123 A 617 A 6§35 A
‘14.00 ko 1.728E 01 1.785E 03 1199 A 638 A 658 A
156.00 keV 1.779E-01 1.725E-03 1271 A 658 A 579 A
16.00 ke 1.827E-01 1.B70E-03 1319 A 67T A 600 A
17.00 ke 1.873E-01 1.619E-03 1422 A 894 A 620 A
18.00 ke 1.916E-01 1.571E-03 1495 A 7124 640 A i~

Close |
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Ngoai ra SRIM con cho chl'mg,két qué dudi dang dd hoa (3D rit manh véi giao dién dep)
cho phép chung ta nhin thay truc tiép qué trinh twong tic ctia hat Alpha trong céc vat lidu khéc

nhau ma diéu nay chi dugc biét qua 1y thuyét.

Depth vs. Y-Axis
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Hinh 1.Sy phin b6 quéng chay ciia hat Alpha trong da nguoi.
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Hinh 2. Su phan bd quang chay cua hat theo d¢ sau cua vét liéu Silicon.
5 KET LUAN

SRIM-2006 cho phép chiing ta tinh todn ning suit him va quéng chay cua hat mang dién
néing n6i chung va cua hat Alpha néi riéng mét cach mau chéng va chinh xdc. Chuong trinh
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chép nhan tt ca cac bia phirc tap dugc tao ra tir cac vat liéu hop chét khac nhau (dén 8 lég).
N6 s@ tinh toan ca sy phan bd 3D ciia ion va ca cac hién tugng dong luc hoc lién quan den
nang luong mét di cia ion, sy ton thuong ciia bia, sputtering, sy ion héa va cac phonon. Do
vdy viéc nghién ctru va dwa SRIM vao nhu mét cong cu giang day cho sinh vién 13 mét dieu
hitu ich nhét 1a trong céc linh vyc ing dung ctia Vit Ly Hat Nhan trong y hoc vi rang chiing ta
c6 thé nghién ctru cdc hiéu tmg va anh hudng dén cac mo, da té bao....do nhitng hat mang dién
ning gy ra dya trén do mat mat nang luong va quing chay cua hat mdt cach rd rang va chi
tiet.

STUDYING THE APPLICATIONS OF SRIM-2006 IN CACULATION THE
STOPPING POWER AND RANGE OF ALPHA IN MATTER

Le Cong Hao, Nguyen Dinh Gam
University of Natural Sciences, VNU-HCM

ABSTRACT: In this article, we used SRIM-2006 (Stopping and Range of Ilons in
Matter) as a calculation tool of Stopping and Range of Alpha in Matter. We also detail the
way how to use the SRIM-2006 and its application for educational purposes and technique of
determination metal foil thickness by Alpha spectroscopy.

Key words: Charge particles, Stopping and Range of lons in Matter, SRIM
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