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TOM TAT: Trong bai bao nay, chiing tdi b&o céo viéc sir dung pham mém SRIM-2006
(Stopping and Range of lons in Matter) 1am céng cu cho viéc tinh toan nang sudt ham va
quang chay cia hat Alpha trong cac vt liéu. Ching téi ciing trinh bay chi tiét cach sir dung
va khai thac i:ng dung ciia SRIM-2006 dé phuc v cho muc dich giang day va kj thugt xac
dinh bé day foil kimlogi bang hé phé ké Alpha.

Tir khod: Charge particles, Sopping and Range of lons in Matter, SRIM

1.GIOI THIEU

Duatrén nén tang caa cong thic Bethe — Bloch (1930) vé do mat nang lugng ion hda riéng
va ly thuyét vé& quang chay R caa hat mang dién nang. Ly thuyét “ Stopping & Range of
Heavy lon ” dugc Lindhard, Scharff and Schiott nghién ctu va tong hop nam 1963 va duoc
goi laly thuyét LSS. Cho dén ngay nay viéc tinh todn Stopping & Range of Heavy lons hau
nhu d& duoc hoan hao bang cach sir dung phan mém tinh toan trén méay tinh.

SRIM-2006 |& phan mém dugc cac téc 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 x&y dung nhim mé hinh héa cac tuong tac cia hat mang dién ning trong
céc vat liéu. Chuong trinh SRIM dau tién duoc tao ra vao nam 1983. SRIM cho phép tinh toan
nang suat hdm va quang chay caa cac hat mang dién ning mot cach hiéu qua dya trén nén tang
cuia thuat toén théng ké. Bdi tuong ching téi chon 1a hat Alpha va khao si sy mat nang luong
ion hda va quang chay caa né trong mét sb vat liéu théng dung.

2.Y NGHIA CUA CAC PAI LUQGNG PUQC TiNH

Cong thirc Bethe—Bloch: [1] | ¢& 4pe4222 NB
X MgV (1)
¢ 2 28 2u
B=zgn 2MoV" jnfi. Vo2 Vou
8 g % C%%

Trong do:
Z: diéntich cuahat
Ne: sb electron trén mot don vi thé tich caaméi trudong
N, sd Avogadro
r :matdo caamdi truong vat chit,
mo: khéi lugng caa electron
A,Z: sb khdi vabac sb nguyén tir ciaméi trudng,
v: van téc hat
I: ndng lugng ion hoatrung binh
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(dE/dX ) gectron NENG SUAt hdm do va cham hay téc do mét nang luong trung binh trén mot

don vi d6 dai 16 trinh, do céc va cham d& dan dén sy ion héava s kich thich nguyeén tu.

(dE/dX)nuaer NENG sUdt ham do phét xa hay téc do mat nang luong trén mot don vi do dai
16 trinh do cac va cham vai nguyén tir va electron trong nguyén tur va phét ra c&c luong tir cia

birc xa ham.

Ning suat ham toan phan: tong nang suit hdm do va cham va niang suat ham do phét xa.
Quéng chay (Projected Range) : giatri gan dung nhit véi quang duong trung binh ma cac

hat mang dién di duoc khi né giam dan van téc dén ltc dung lai.

3.0 DUNG SRIM — 2006 CHO TiNH TOAN NANG SUAT HAM VA QUANG CHAY

(2]
3.1.Khéi dong chwong trinh SRIM

E 5

T R o] |

e = r -l_;.

3.2.Chgn Stopping Range Tables
Giao dién chinh cta chuong trinh
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Sir dung command dé chon nhitng ion can nghién ctru. O ddy ching ta quan tam hat
Alpha

Chon vat liéu (Target) chiing ta ciing sir dung command cho viéc chon vat liéu don
tinh khict. Ngoai ra SRIM ciing cho phép chuing ta lya chon nhitng doi tuong dac bi¢t nhu vat
liéu trong hat nhéan,vat liéu la cac md, dathit, xwong cia co thé nguoi

C-abe-gmiiood 1 biphabatiz |
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. ICFY CEFIGNATED COMFUUNPS, with Heleut Feol's wdditiog
. EINLOGICAL RATERIALS |Homan)
. EINLDGICAL RATERIALT iMisc. |
. LIAUIDS / DASES

bay chinh la diém manh cua SRIM cho phép chiing ta m6 phong quéng chay cua hat
Alphavabiét dugc do mat mat nang lugng trong mai truong véi nang lugng hat duoc xac dinh
trudc nham tim ra két qua dang quan tam.

4KET QUA TU SRIM
SRIM cho chiing ta két qua dudi dang b liéu

SR Calculation: SRIM Outputs’,Hydrogen in Germanium

Calculation using SRIM-2006
SRIM wersion ---> SRIM-2006.02
Calc. date --—-= Qctober 31, 2006

Disk File Mame = SRIM CutputstHydrogen in Germanium
lon = Hydrogen [1] , Mass = 1.008 amu

Target Density = 5.3500E+HI0 gfcm3 = 4 437 1E+22 atomsicm3
======= Target Composition ========

Atam  Atom Atomic Mass

Marne Murmb  Percent Percent

Ge 32 10000 100.00

Bragg Correction = 2.51%
Stopping Units = MeY 7 (imgfcmZ2)
See bottorn of Table for other Stopping units

lon dE/dx dE/dx Projected Longitudinal Lateral
Energy Elec Muclear Range Straggling  Straggling

10.00 ke 1.491E-01 2 084E-03 888 A 545 A 461 A
11.00 ke 1.556E-01 1.998E-03 j=]=i= 571 A 487 A
12.00 ke 1 B16E-01 1.921E-03 1046 A 554 A 512 A
13.00 ke 1.674E-01 1.850E-03 1123 A B17 A 535 A
14.00 ket 1.728E-01 1.785E-03 1199 A B35 A 555 A
15.00 kev' 1.779E-01 1.725E-03 1274 A BS8 A 579 A
16.00 ket 1.827E-01 1.670E-03 1349 A E77 A 600 A
17.00 ke 1.873E-01 1.612E-03 1422 A BS54 A B20 A
18.00 ke 1.91BE-01 1.571E-03 1495 A 12 A 540 A

Print Close
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Ngoai ra SRIM con cho chiing két qua duoi dang do hoa (3D rat manh véi giao dién dep)
cho phép chung ta nhin thay tryc tiep quatrinh tuong tac ciia hat Alphatrong cac vat liéu khac
nhau madiéu nay chi dugc biét qualy thuyét.

£ Pl FoAsie Depth vs. Y-Axis

SkinHuman [W&W: [iype 1)
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Hinh 1.Sy phan b quéng chay cia hat Alphatrong da nguoi.

TON RANGES
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Hinh 2. Sy phan bb quaing chay ciia hat theo d6 sau caa vét liéu Silicon.

5KET LUAN

SRIM-2006 cho phép ching ta tinh todn nang suat hdm va quéng chay caa hat mang dién
nang néi chung va cia hat Alpha néi riéng mot cach mau chéng va chinh x&c. Chuong trinh
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chap nhan tit ca cac bia phuc tap duoc tao ratir c&c vt liéu hop chat khéc nhau (dén 8 16p).
N6 3 tinh todn ca sy phan bb 3D caaion va ca cac hién twong dong luc hoc lién quan dén
nang lugng mat di caaion, sy tén thuong cua bia, sputtering, sr ion héa va cac phonon. Do
vay viéc nghién cu va dua SRIM vao nhu mot cdng cu giang day cho sinh vién 1a mot diéu
hitu ich nhat 1atrong céc linh vuc ting dung caa Vat Ly Hat Nhan trong y hoc vi rang chiing ta
c6 thé nghién ciru c&c hiéu tng va anh huong dén cac mé, daté bao....do nhirng hat mang dién
nang gay ra dya trén 46 mat mat nang lugng va quang chay cua hat mét cach rd rang va chi
tiéet.

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 lons 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 lonsin Matter, SRIM
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