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TOM TAT: Trong bai bdo nay, phdn mém tinh todn va vé cdc duomg dang liéu cia mét s6
nguon gamma thong dung nhu & 65 T, TP B . bang Mathlab da dwoc thiét ké.
Phdn mém cho phép tinh todn va mé phong cdc dufmg dang lleu (2D) va cdc mdt dang liéu (3D)
cua nhiing nguén gamma ké trén co dang hinh hoc mdt tru. Phdn mém ciing duwoc thiét ké dé mé
phong cdc dwong ddng liéu, ciing nhu tinh bé day vat liéu che chdn trong truong hop ngudn
dwoc che chéin béi cdc vdt liéu nhuw séit, chi, ..

1. MO PAU

Do yéu céu thuc té trong viéc sir dung ngudn gamma trong c6ng, ndng nghiép, y sinh ngay
phong phti da dang.Véi muc dich xdy dung chuong trinh tinh suat liéu cho mdt sé ngudn gamma
thong dung c6 dang hinh hoc khac nhau. Trong cong trinh cua minh [1], chung téi da thiét ké
phin mém tinh suét lidu chiéu va mé phong céc dudng dang lidu cua nguodn birc xa gamma c6
dang hinh hoc diém, diy thing, day tron. Nay chung t6i tiép tuc phat trlen cho nhing ngudn

gamma ké trén cé dang hinh hoc mit tru trén mdi truong Matlab. Phin mém dugc xay dung
theo hudng mé dé d& dang cai tién va phat trién sau nay.

2.CO SO LY THUYET

Suét liéu chiéu tao ra tai vi tri cin khao sat bai mét sb nguén birc xa ion hod phat gamma c6
dang hinh hoc mit tru theo [5], dugc cho nhu sau:

2.1. Suét lidu chiéu khi ngubn mit tru khéng che chéin

Gia sir ngudn dang hinh hoc mit try c¢6 d6 phéng xa C(Ci). Vi H la chidu cao, r 12 béan
kinh hinh try, R khoang cdch tir tim hinh tru dén diém cn tinh dén, va h 14 chiéu cao tir diém
can tinh dén mat phing day hinh tru. Suét lidu duogc tinh tai céc vj tri Py, P,. P3, P, trong hinh.1
duoc tinh béi cdc cong thirc dudi day:

* Suét lidu chiéu tai vi tri P;.
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* Suét lidu tai vi tri P,.
K..C H+h h
=—1I t 2 —arctg—= )
P2 r.H [arcg h, 5 r
* Suitlidu chiéu tai vi tri P3
P, =———=F(p,k (3)
3 H(R ) (p,k)
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* Quat lidu chiéu tai vj tri Py
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Hinh 1. Nguon gamma dang mt try khong
che chin

2.2. Ngudn miit tru cé che chiin

Hinh 2. Nguf’m gamma dang mit tru ¢
tdm che bé day d

Gia sir ngudn mit tru c6 d6 phéng xa C(Ci) dugc che chin béi vét ligu c6 bé day d, suat liéu

tai cac diém P, va P, trong hinh.2 dugc cho bai [5].

* Quét lidu chiéu tai P, khi nguén ¢6 tAm che bé day d.

h, R

_2anZA[ [r,r

ud}rW(H ) ;—R';uid]:l ©)
r r

Vi A; va p; duge cho trong [5] va W(m, n, pd) dugc cho boi:

arctgn

W(m,n,pd)= —E  (nd) - _[ (pd\/1+m sec’ )dgo IE (ud\/H-m 1n’.sec’ )

arctgn

* Suét lidu chiéu tai P, khi ngudn cé tAm che bé day d.

r +al =1 1

P,= = ZA exp[—pd T+,

(6)

Trang 28



TAP CHi PHAT TRIEN KH&CN, TAP 10, $6' 06 - 2007

Tacé: a,=H- h+h,

3. XAY DUNG CHUONG TRINH

Chuong trinh duge xay dung trén phan mém MATLAB.7.1 nhim thyc hién cac cong viée
nhu: Tinh sudt liéu chiéu ciia mot sb ngudn bic xa gamma dugc Uung dung nhiéu trong cong,
nong, sinh, y 1a (27C06°, alP s ' ALY , 19K, 26Cu%, 30Zn%Y e6 dang hinh hoc mat
tru. O céc vi tri suét lidu vugt qua mtrc dugc phép dan deng an toan toan birc xa [S] {6} taphai
sir dung dén vat liu che chin nhu bé tong, chi, sat,... ) dé giam suét lleu dén mirc ducrc phép.
Khi d6 chuong trinh cho phép tinh va Xuét ra duofc be day vt liéu che chan. V& cac dudng ding
liéu trong mat phing 2 chiéu ciing nhu trong khong gian 3D déi véi ting loai ngudn birc xa co
dang hinh hoc mit tru.

Chuong trinh cu.ng cho phép ngudi sir dung truy xudt sut lidu chiéu tai bat ky vi tri ndo bén
ngoai mét tru ma ngudi su dung quan tam.

3.1. So @b khéi téng quat ciia chwrong trinh

Begin

1
-
y

Input Data

r No
Validate Input Data
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) 4
Process Data

/\

Output Data Draw Data

\/

End

Hinh 3. So d6 khéi ctia chwong trinh

3.2. Cac giao dién ciia chwong trinh.

3.2.1. Giao dién chinh khéng sir dung che chin

N6 sé& xuét hién d4u tién khi khoi tao chuong trinh va ta chon chirc nang khong che chan.
Giao dién s& hudng ngudi sir dung dén cac tuy chon 1a tinh suét liéu hay v& cdc dudng ding liéu,
hinh 4.
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| Ngon mat tru_|

Hinh 4. Giao dién ctia Form Main khi chon khéng sir dung che chén

3.2.2. Giao dién tinh suit liu chiéu

Khi ta chon “tinh suét liéu” trong Form chinh, hinh 4, thi Form ndy sé xuét hién, hinh.5,
cho phép thun lyra chon ddng vi phong xa, cling nhu nhdp vao dé phong xa va cac tham s0 hinh
hoc nhu: ban kinh r chiéu cao mit tru H, khéang céach tir truc mit tru dén diém tinh licu R, va h (
twong (mg v6i h; trong cac cong thie (1) — (4) ) cua dbng vi quan tdm. Chuong trinh s€ xuét ra
gia trit liéu tai vi tri P. Dé tao mdi truong than thién, chuong trinh con dura kém hinh anh va cac
tham s6 hinh hoc clia nguon.

Hinh.5. Giao dién tinh suét liu chiéu ctia ngudn khi khang che chiin

3.2.3. Giao dién vé cic dwing ding lidu

Khi ta chon “V& duong ding lifu” trong Form chinh, hinh 4, thi Form nay s& xuét hi¢n, hinh
6, cho phép thuc hién céc tiy chon dé v& cic dudng dang liéu ciia ngudn cé dang mit tru nhu
nhép vao cac tham sb vat 1y va hinh hoc c6 lién quan dén ngudn. C6 thé thyc hién viéc v& cdc
dudng ding liéu trong mit phing vuéng goc véi truc nguon, hinh.7, hodc vé& mat déng liéu
trong khong gian 3 chi€u hinh 8. Khi thuc hién vé& dudng ding liéu chuong trinh con c6 thém chi
thi dong cho xuét céc gia tri sudit liu tai vi tri bét ky trén mat phéng.
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Hinh 8. Mt déng lidu trong khong gian 3D
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3.2.4. Giao dién chinh khi sir dung che chin
NG s& xuat.hién ddu tién khi khéi tao chuong trinh va ta chon chirc ning ¢c6 sir dung che
chan. Giao dién s& hudng ngudi sir dung dén cac tuy chon 1a tinh bé day vat liéu hay v& céc
dudng dang liéu, hinh 9.

Hinh 9. Giao dién khi chon c6 sir dung che chin

LT

Hinh 10. Giao dién tinh bé day vat liéu che chén.

3.2.5. Giao dién tinh b& day vat li¢u khi si dung che chin '

Khi ta kich vao nit “ Tinh bé day vat liéu” trong giao dién Form Main (hinh 9) thi giao dién
nay s& xuat hién. N6 cho phép Iya chon ddng vi phéng xa va do phong xa tuong mg voi thoi
gian. Loai vt liéu che ché{x cling duoc lua chon tl'él"i giao dién. Chuong trinh s& tinh va xuat ra
bé day vt liéu cin che chén dé dat dugc gid tri suat lieu dugc phép tai cac diém ta quan tam,
hinh 10.

3.2.6. V& dwong déng lidu khi sit dung che chiin

Khi ta kich vao nit “V& dudng dang lidu” trong giao dién Form Main (hinh 9) thi giao dién
nay s& xuét hién. N6 cho phép ngudi sir dung v& cic dudng dang liéu tmg v&i céc suat liéu quan
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tdm trong cung mat phing cit nguon hinh 11. Trong hinh 12, mé phéng céc duong ding lidu
clia nguén tru c6 sir dung che chén img véi P=10, 5, 1, 0.5, 0.23 (mR/h).

Hinh 12. Cic dudng déng lidu trong trudng hop c6 che chin.

4. KET LUAN

Chuong trinh da giai quyét duge mot sé vén dé lién quan dén suét lidu chiéu ciia mot sb
nguon birc xa gamma dang hinh hoc mit tru nhu:

- Tinh va xuét ra suét liéu chiéu tai mot sé diém dic biét dugc quan tam vdi cac dir liéu
d4u vao (data input) tuy chon cho cic loai nguon birc xa ion héa nhu (,7Co®, 5I'%, 5 Csm,
A%, (gAY, (K, 2 oOu, 070, s

- V& cac dudng, cic mét phéng déng liéu trong mat phing ngudn va trong khong gian
3D dbi véi cac loai ngudn birc xa gamma noi trén trong trudng hgp khong che chin. Chuong
trinh c6 chi thi dong cho phép x4c dinh suét lidu & diém céch nguon khoang bat ky ma ta quan
tam.
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- Trong trudng hop c6 che chin, chuong trinh c6 thé tinh va xudt ra bé day cua vt liéu
che chin nhu : bé tong, nhém, sit, thiéc, chi... dé giam sufit lidu ciia ngudn tai noi quan tim dén
mirc dugc phép.

Tuy nhién chuong trin’h cling con han ché g:hua ‘thl,rc hi¢n dugc viéc v& mit déqg lidu 3D
trudng hop 6 che chan. Toc do v& cac duong ddng liéu va tinh bé day vat liéu che _chén con hoi
cham so véi viéc tinh suat liéu ciia ngudn birc xa, ching toi s& khac phuc nhugce diém trén trong

céc cong trinh ké tiép.

DESIGNING THE SOFTWARE FOR CALCULATING THE EQUIDOSE LINES
OF THE CYLINDRICAL SURFACE GAMMA SOURCES

Chau Van Tao
University of Natural Sciences, VNU-HCM

ABSTRACT: In this paper,a software for calculating and simulating equidose lines of the
cylindrical surface gamma sources such as Co® s’ T, I'*, I, ... was designed based on
MATLAB. From this software, we can estimate and simulate the equidose lines (2D), equidose
surfaces (3D) of the above gamma sources. Especially, the equidose lines of the gamma sources
with shielding (iron, lead,...) are also simulated .This sofiware can be used to estimate the
shielding thickness.
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