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1. MO PAU

Do yéu ciu thuc té trong viéc st dung nguén gamma trong .cong, ndng nghiép, y sinh ngay
phong pht da dang.V i muc dich xay dung chuong trinh tinh suit lidu cho mot sb nguon gamma
thong dung o6 dang hinh hoc khac nhau. Trong cong trinh ciia minh [1], ching t6i da thi ét ké
phan mém tinh suat liéu chiéu va mé phong cac duong dang lidu cua nguon birc xa gamma co
dang hinh hoc diém, day thing, day tron. Nay ching toi tiép tuc phét trién cho nhitng ngudn
gamma ké trén c6 dang hinh hoc mit try trén mdi truong Matlab. Phian mém duoc xay dung theo
huéng mo dé dé dang cai tién va phét trién sau nay.

2.COSOLY THUYET
Suat liéu chiéu tao ratai vi tri can khao sét boi mot s ngudn birc xa ion hod phéat gamma c6
dang hinh hoc mat tru theo [5], dugc cho nhu sau:

2.1. Suét liéu chiéu khi nguén mit tru khéng che chin
Gia sir nguon dang hinh hoc mét tru ¢6 do phong xa C(Ci). Vi H lachiéu cao, r 1aban kinh
hi’nh tru, R [(hoéng cach tur tm h‘lnh‘tru dén diém can tinh dén, vah lachiéu cao tir diém can tinh
dén mat phang day hinh tru. Suat liéu dugc tinh tai cac vi tri Py, P,. Ps, P4 trong hinh.1 duoc tinh
boi céc cong thirc dudi day:
* Sut lidu chiéu tai vi tri Py.
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2.2. Ngudn mit tru c6 che chin

Gia sir nguon mt tru c6 do phong xa C(Ci) duoc che chin bai vat ligu co bé day d, suét liéu
tai c&c diem P, va P, trong hinh.2 dugc cho boi [5].
* Suét lidu chiéu tai P, khi ngudn co tim che bé day d.
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Vi A; vam duoc cho trong [5] vaW(m, n, rrd) duoc cho boi:
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* Suét lidu chiéu tai P, khi ngudn c6 tim che bé day d.
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3. XAY DUNG CHUONG TRINH

Chuong trinh dugc xay dung trén phan mém MATLAB.7.1 nham thuc hién cac cong viéc
nhu: Tinh suit lidu chiéu caa mot sd ngudn bic xa gamma duoc wng dung nhiéu trong cong,
néng, sinh, y Ia(27C06°, ol B CST I A 19K4°, 2CU%, 5Zn®) cb dang hinh hoc mit
tru. O céc vi tri suat liéu vuot qua mic duoc phép dan deng an toan toan buc xa [5],{6} taphai
sir dung dén vat liéu che chan nhu bé téng, chi, sit,... ) dé giam suit lidu dén muac dugc phép.
Khi d6 chuong trinh cho phép tinh va xuit ra dugc be day vat liéu che chin. V& c&c duong dang
lidu trong mat phang 2 chiéu ciing nhu trong khdng gian 3D ddi vai tirng loai nguon bic xa co
dang hinh hoc mat tru.

Chuong trinh ciing cho phép ngudi sir dung truy xuat suat liéu chiéu tai bat ky vi tri ndo bén
ngoa mat tru manguoi sir dung quan tam.

3.1. So @6 khéi tong quéat caa chwong trinh
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Hinh 3. So d6 khéi cua chuong trinh

3.2. Cac giao dién caa chwong trinh.

3.2.1. Giao dién chinh khéng sir dung che chin

NG s xuét hi¢n dau tién khi khoi tao chuong trinh va ta chon chirc ning khong che chin.
Giao dién s¢ hudng nguoi sir dung dén céc tuy chon latinh suat lieu hay vé cac duong dang lieu,
hinh 4.

I Biasm T hanh Heanz —6s menn; Mes o -Halb han

Thieét ké chudng trinh tinh sudt liéu cia negudn samma dang
hinh hoo e, trmp rﬁng

Nguodn phing 3 Nauon mat tru | =
* Khing sdrdyng che chin 7 Cd sitdyng cle chin
Theobt Tinh suii Ldu W chstting ding Ldu

Hinh 4. Giao dién cia Form Main khi chon khdng sir dung che chin
3.2.2. Giao di¢n tinh suit liéu chiéu
Khi tachon “tinh suét liéu” trong Form chinh, hinh 4, thi Form nay s& xuét hign, hinh.5, cho
phép thun lya chon dong vi phong xa, ciing nhu nhap vao do phong xa va cac tham so - hinh hoc
nhu: ban kinh r chiéu cao mat tru H, khoang céch tir truc mat tru den diém tinh liéu R, vah (
tuwong wng vai h; trong cac cong thire (1) — (4) ) caadong vi quan tam. Chuong trinh s8 xuat ragia
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trit liéu tai vi tri P. D¢ tao mGi truong than thi¢n, chuong trinh con duakém hinh anh va cac tham
s0 hinh hoc ciia nguon.

Hinh.5. Giao dién tinh suét liéu chiéu caa nguon khi khéng che chin

3.2.3. Giao dién vé cac dwong ding liéu

Khi ta chon “V& duong dang liéu” trong Form chinh, hinh 4, thi Form nay s& xuat hién, hinh
6, cho phép thuc hién céc tlly chon dé vé cac duong ding liéu cua ngudn co dang mat try nhur
nhap vao céc tham sb vat Iy va hinh hoc c6 lién quan dén ngudn. Co thé thuc hién viéc vé cac
duong ding lidu trong mit phing vudng géc véi truc ngudn, hinh.7, hodc vé mat ding lidu trong
khéng gian 3 chiéu hinh 8. Khi thuc hién vé duong dang liéu chuong trinh con c6 thém chi thi
d6ng cho xuit cac giatri suét lidu tai vi tri bat ky trén mat phing.

Hinh 6. Giao dién vé dudng dang lidu
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Hinh 7. Buong dang liéu trong mat phang ang véi P=10, 5, 1, 0.5, 0.23 (mR/h)

Hinh 8. Mat ding liéu trong khdng gian 3D

3.2.4. Giao dién chinh khi sir dung che chian

N6 s xuat hign dau tién khi khi tao chuong trinh va ta.chon chirc ning c6 si dung che chén.
Giao dién s2 huong nguoi st dung dén céc tuy chon latinh bé day vat liéu hay vé cac duong dang
lidu, hinh 9.
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Hinh 9. Giao dién khi chon cd sir dung che chin

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

3.2.5. Giao dién tinh bé day vat liéu khi sir dung che chin

Khi takich vao nit * Tinh bé day vat lieu” trong giao di¢n Form Main (hinh 9) thi giao di¢n
nay s¢ xuat hién. N6 cho’ phép lya chon dong vi phong xa va do phdng xa tuong tng v;’;i thc‘yj
gian. Loai vat‘liéu che qhén ciing duoc lya chon grén‘giao dién. Chuong trinI] s tinh va xuat rabé
day vat liéu can che chan d@é dat duoc giatri suat liéu dugc phép tai cac dieém ta quan tém, hinh
10.

3.2.6. V& dwong dang lidu khi sir dung che chin

Khi ta kich vao nit “V& duong dang liéu” trong giao dién Form Main (hinh 9) thi giao di¢n
nay s& xuat hi¢n. N6 cho phép nguoi sir dung Ve cac duong dang lieu g voi cac suat lieu quan
tém trong cung mat phang cat nguon, hinh 11. Trong hinh 12, md phong cac duong dang lieu cia
nguon tru co sir dung che chan ng v6i P=10, 5, 1, 0.5, 0.23 (mR/h).

Hinh 11. Giao dién v& dudng diang lidu trong truong hop co che chan.
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Hinh 12. Céc duong dang lidu trong truang hep co che chan.

4. KET LUAN

Chuong trinh da giai quyét duoc mot sb van dé lién quan dén sut liéu chiéu caa mot sb
ngudn buc xa gamma dang hinh hoc mét tru nhu:

- Tinh va xuit ra suit lidu chiéu tai mot sb diém dic biét dwoc quan tam véi céc dir lidu
dau vao (datainput) tly chon cho céc loai ngudn birc xa ion héa nhu (,7C0%, 531, s5Cs™, 771r*%,
18Ar41, 19K4O, 29CU64, 3ozn65 ..... )

- V& céc duong, cac mit phing déng lidu trong mit phing ngudn va trong khéng gian 3D
dbi véi céc loai ngudn buc xa gamma néi trén trong truang hop khéng che chian. Chuong trinh cd
chi thi dong cho phép x&c dinh suit liéu & diém cach nguon khoang bat ky ma ta quan tam.

- Trong trudng hop ¢é che chin, chuong trinh ¢6 thé tinh va xuat ra bé day cua vat ligu
che chin nhu : bé téng, nhém, sét, thiéc, chi... dé giam suat lidu caa ngudn tai noi quan tam dén
mirc dugc phép.

Tuy nhién chuong trinh ciing con han ché chua thuc hién duoc viéc vé mat dang liéu 3D
truong hop ¢ che chan. Téc do vé cac duong dang liéu va tinh bé day vat liéu che chin con hoi
cham so véi viéc tinh suét liéu caa ngudn bac xa, ching tdi s khic phuc nhuoc diém trén trong
céc cong trinh ké tiép.
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