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Tém tit: Phuong phap sit dung 16p hip thy nhim lam phing dudng cong phén bb lidu cua
cham electron 10 MeV da dugc khao sat; chiéu day thich hop cua 16p hap thu v g véi cac
ty trong d6i tugng da duoc xac dinh. Phuong phap nay cung dugc ap dung dé mo rong
cac gidi han chiéu day (d) cua déi tugng chiéu xa trén may gia toC UERL 10-15S2 trong
cac khoang: 4,05/p < d < 8,63/p ddi véi hang dung cu y té (yéu cau hé sé bat dong déu vé
licu (DUR) < 1,3 ) va 4,58/p < d < 8,03/p dbi véi hang thuc pham dong lanh (yéu cau
DUR < 1,8).

Tir khoa: DUR, UERL-10-15S52, I6p hap thu...

1. GIOI THIEU:

Chum electron don ning phét ra tir may gia toc khong thé dap tmg dugc yéu cau chiéu
xa cta nhitng ddi twong can co do dong déu lidu cao. Dé giai quyét van dé nay, Sieber, M [6]
d3 dé& xuat phuong phap st dung chum electron ¢6 nhiéu muc ning lugng; bang cach cho
chum electron don nang di qua mét 16p hép thy trudc khi t6i d6i twong chiéu xa. A.Lisitsky
[4] ciing chi ra rang: nhdm 1a vat liéu t6t nhat dé lam lép hép thu. Trong bai viét nay, chuong
trinh MCNP(4C2) duoc ding dé khao sat chiéu day t6i wu cua 16p hap thu bang nhém dbi véi
cac ty trong khac nhau cta d6i tuong chiéu xa bang chum electron 10 MeV. Mé rong hon,
phwong phap nay con ap dung dé khac phuc cac gioi han chiéu day ma dbi twong 14 dung cu y
té va hang thuc pham mac phai khi chiéu xa trén thiét bi UERL-10-15S2 [9].

2. COSOLY THUYET

Phan b liéu cia chum electron don nang dé lai trong ddi tuong chiéu xa duoc thé
hién qua hinh 1.
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Hinh 1: Phén bé liéu trong doi tirong chiéu xa



Gia st Dy 1a liéu chiéu yéu cau va bang liéu tai bé mat thi d6 thi phan b liéu c6 3
phan: (1) phan du lidu, (2) phan lidu hitu ich va (3) 1a phan liéu sau dbi twong chiéu xa.
Muller va cong su [1] da dua ra dang ham toan hoc thé hién suét lidu ma chum electron 10
MeV dé lai tai do sdu x trong vét chat nhu sau:

D(x) = AWz, v6i jrla thong lugng dong tdi; va
AWsp(MeVg/cmZ) =1,84+0,25x ,0<x<2,5 1)
= 2,48exp(-0,27x-2,75*7),  2,5<x<6,5

q Khi 16p hap thu c6 chiéu day ¢ dugc dua vao, phan b liéu trong dbi tuong chi,éu xa la
tong hop cua (1) va liéu gy boi céc electron c6 nang lugng suy giam khi di qua 16p hap thu:

DS(X Eg,U = D(X Ea) + K(Ea,l)D,C(X Eg,v (2)

V6i D(x,Eg), Drva Dsla phén bb liu cua electron 10 MeV, cua cac electron thir cap
va lidu tong trong d6i tuong chiéu xa; K(Ept) 1a trong sd ciia cac electrong thir cap sau khi
xuyén qua 16p hap thu [8]. Chiéu day cua 16p hap thu tinh theo ning luong trude 16p hap thu
E,va nang lugng trung binh sau 16p hap thu £(2) qua cong thirc [5]:

t=-2n [(—(—5__7}] 3)

Ning luong mat mat trong 16p hap thu:

We= Eg(.z-é’ﬂ][) (4)
Véi e=E(t)/Ey, Srva Sc1a phan ning luong mat mat qua qua trinh ion hoa va phat bic
xa, 77¢1a hé s6 chuyén doi [7]. Vat lidu thich hop dé 1am 16p hap thu 1a vat liéu co gid tri W
nho [4].

3. MO HINH TINH TOAN

Céc tinh todan mé phong duoc thuc hién bang chuong trinh MCNP(4C2) [3]. Hinh hoc
tinh toan dugc mo ta twong Gmg véi thuc té may chiéu xa UERL-10-15S2 tai Trung tdm
Nghién ctru va Trién khai Cong nghé Buc xa [2]; bao gom: 2 bd phan quét (scanning horn)
quay ngugc chiéu nhau, hang hoa va bang tai; dwgc md td nhu hinh (2). Trong tinh todn chiéu
day cta 16p hap thy 1am phang phéan b liéu, chi ¢6 1 bd phan quét duoc mo ta.

canning horn

_ Bang chuydn

Hinh 2: M6 ta hinh hoc c[ueu Xxa trén thiét bi UERL-10-1552



4. LAM PHANG DUONG PHAN BO LIEU

Cong thirc thé hién phan b liu trong trudng hop c6 st dung 16p hép thu (2) cho thay:
néu bo hip thu co chiéu tva lam bang vat liéu thich hop thi c6 thé st dung hé s
K(Ey, )De(x,Ep t) @é 1am phang phéan b lidu trong ving gi6i han tir bé mat ddi twong dén gan
vi tri liéu cuc dai khi khdng c6 16p hip thu (5). Két qua mé phong trong hinh 3 cho cac chiéu
day 16p hép thy bang nhom (day), trén déi tuong co ty trong (o) 0,3 g/cm?® cho thiy: 16p nhom
day 0,4 cm lam phang tot nhat. Chiéu day thich hop cho cac ty trong khac duoc cho trong
bang 1.
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Hinh 3: Phan bé liéu trong doi tuong c]‘u'é,u xa ¢ ty trong 0,3 glent’,
Vo1 cdc I0p hap thu c6 chiéu diy khdc nhau

Bang 1: Chiéu day 16p hép thu bang nhom thich hop cho céc ty trong

Ty trong dbi tuong (g/cm?) Chiéu day 16p hép thuy thich hop (cm)
0,2 0,25
0,3 0,40
0,4 0,55
0,5 0,70

) Khi st dung 16p hap thy dé lam p‘héng phan bb licu trong d6i twong thi ban than 16p
hap thu cling dugc chiéu xa. Nhu vay, chiéu day chiéu xa cia doi tugng xem nhu bi tdng thém
mot lwong bang 2, 7.t/p (*); véi 2,7 14 gia tri ty trong ctia nhom.

Chiéu day gi6i han cta ddi twong c6 thé lam phang (D/p) duoc xac dinh bang hiéu cua
Xm trong hinh 1 véi phan chiéu day ctia 16p nhém da quy doi (*):

Dy, = ; [:Xm —2,7t) ®)

Trong d6 Xm dugc xac dinh bang 2,74 g/cm?[9].
5. MO RONG CAC GIOI HAN CHIEU DAY

Déi véi cac ddi tuong 1a dung cu y té va thuc phém thi phan bd liéu khong can phai lam
phing nhu trong muc 4. ma chi can gitr ty s6 DUR thdp hon gia tri twong ung la 1,3 va 1,8.
DUR chiéu xa trén may UERL-10-15S2 theo ty trong mat cua d6i twong dugc biéu dién qua
hinh (4) va c6 4 khoang: (1) va (3) 1a khoang chiéu day dam bao DUR trong mirc cho phép,
(2) va (4) la khoang ma DUR vuot qua giai han cho phép [9].
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Hinh 4: Gia tri DUR theo ty trong mat
Dé giir ty s6 DUR trén khoang (2) nam trong gidi han cho phép thi hoic chiéu day d6i
tuong phai giam vé khoang (1), hodc phai ting chiéu day dén tuong mg véi khoang (3) (cac
gidi han trong hinh 4 xé4c dinh véi gia tri DUR =2, v&i cac DUR khéc thi gi6i han c6 thay do6i

tuong tmg [9]). Trong trudng hop khong thé thay déi kich thugc cua d6i twong chiéu xa duoc,
mot 16p nhom dugce thém vao trén doi twong dé tang chiéu day doi twgng 1én nhu trong hinh
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Hinh 5. Vi tri Iop nhom duoc thém vao giita hang va bo phan quét
Lép nhom thém vao s& dua tong ty trong mit ctia 16p nhém va dbi tugng nim trong
vung gidi han (3). Vi doi tugng chiéu xa co chiéu day @, chiéu day x cia 16p nhdm can thém

vao dugc xac dinh bang:

- Péi véi hang dung cu y té, DUR<1,3:

863-d,  _89%4-d, ©)
2,7 2,7

- Péi véi dbi tuong chiéu xa 1a hang thyc pham, DUR<I,8:
803-d, _, _93-4d, @)
2,7 2,7



Véi da=p.d 1a ty trong mit cia dbi tuong, [8,63;8,94] va [8,03;9,3] 1a gi6i han bién cua
khoang (3) twong tng véi hai mirc DUR bang 1,3 va 1,8.

6. KET LUAN

Str dung 16p héap thu dé cai tién chit luong chiéu xa da duoc nhiéu tic gia nghién clru;
mot 1an nira, phuong phéap nay dugc ap dung cho may gia toc UERL-10-1582 de phuc vu
chiéu xa cac d6i twong yéu cau DUR nho. Dbi véi hang dung cu y t& va hang thyc pham,
phuong phap nay con duogc ap dung dé xoéa bod cac gidi han chiéu day: 4,05/p < d < 8,63/p va
4,58/p < d < 8,03/p twong ung; thiét 1ap gisi han chiéu day méi ciia d6i twong chiéu xa : duéi
8,94/p cho hang dung cu y té va 9,3/p cho hang thuc pham dong lanh.
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STUDYING ABOUT USING FILTER TO EXPAND THE
LIMITATION OF THICKNESS OF OBJECT IRRADIATED ON
ELECTRON ACCELERATOR UERL-10-15S2

TRAN KHAC AN, CAO VAN CHUNG, TRAN VAN HUNG,
NGUYEN ANH TUAN

Research and Development Center for Radiation Technology
202A , No.11 Street, Linh Xuén Ward, Ho Chi Minh City

Abstract: In this paper, a aluminum filter is used to flat the depth-dose cuve of 10 MeV
electron; the coherence filer’s thichness for any irradiated obiect’s densities was studied.
This technique is also to used to expand the thickness limitations (d) over the ranges:
4,05/p < d < 8,63/p for medical product irradiation (required dose uniformity ratio (DUR)
<1.3) and 4,58/p <d < 8,03/p for food irradiation (required DUR < 1,8); on the 10 MeV
electron accelerator UERL-10-15S2 at Research and Development Center for Radiation
Technology

Keyword: DUR, UERL-10-15S2, filter, limitation of thickness. ..



