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Tvdn Manh Todn,
Nguyén Triéu T

HE SO SUY GIAM GAMMA
Ty NHIEN 1,46 MEV VA LY THUYET
TINH SO CAP BUONG PHONG THAP

Ph3 ké gamma ty nhién todn thin hign dang dwgc st dung tai quian y vién V103 d€ gidm
dinh sér¢ khde cda ngudi. Phin quan trong trong phd ké 13 budng phéng thip (BFT) di duge 1am
chd y&u bXng phép thanh ly cBu Phing (cé truée n¥m 1945). Céng viéc xiy dung budng ghin 3
phin doan : Ché tao mé hinh budng do (MHBD) thé tich 8 dm?®, d4nh gi4 MHBD, xiy dung BFT
thé tich 10 m3. ’

Trong cbng trinh ndy ching t8i tém tdt két qud ddnh gid pham chdt MHBD bing hé 88 suy
gidm t8c 49 dém gamma ty nhién 1,46 Mev va d& xudt mt Iy thuyét ban thyc nchiem dya vdo
MHBD d4é tinh todn véi BFT.

1. HE SO SUY GIAM GAMMA TU NHIEN
DOI VO DINH 1,46 MEV

MHBD cé tudng che chdn dugce 1am bing thép thanh ly ciu Phing, bé diy thay d3i tir 0 dén
20 Cm. Ph&m chdt MHBD dwgc dénh gid bing sy khio st ph8 phong gamma ty nhién khu vuc
" thi xa 1A Dong va h¢ 88 suy gidm t3c 46 d&€m d3i véi dinh 1,46 Mev trong phd Phd ké DK-1024
md td & [1] da dwoc st dyng trong cdng trinh ndy.

Ph8 gaiiuma thu dwgc hodn todn phd hop véi dang ph3 phong gamma ty nhién khu vgc Ha
ndi ghi bing detector Ge siéu tinh khiét cda VKHVN. Dinh 1,46 Mev c6 trong phd khi 43 ddy
MHBD bing 18 Cm chiéng td ring thép dé lAm MHBD 1A loai sach phéng xa.

Sy phy thudc vdo dd ddy MHBD d3i véi céc hé 8 K1, K2, K3, K4, K5 vA K6 da diroc khdo
s&t. Trong 46 K1 1A t§ 88 thanh phin Gaus cda t8c 4§ dém trong v ngoii budng do tai dinh 1,46
Mev ; K2 - t§ 98 t8c d8 dém todn phin trong vd ngodi budng do tai 1,46 Mev ; K3 - t§ 83 t&c
d3 d€m tai kénh trung tdm trong vd ngodi budng do ciing tai dinh 1,46 Mev ; K4 - t§ 3 t&c 43
d@mn tich phin trong khodng niing lwgng 95-2000 Kev trong va ngodi budng do ; K5 - hé 88 suy
gidm cuwdmg d3 tra cru [2] d6i véi chim gamma song song ning lugng 1,46 Mev cda thép c6 t¥
trong 7,89 g/cm® ; K6 - h¢ 88 suy gidm t8c 45 dém gamma ty nhién tai dinh 1,46 Mev tinh theo
ly thuy€ dwoc d& xuit trong cdng trinh ndy. Téc 4§ d€m tai kénh trung tim cda dinh 1,46 Mev
khi 43 ddy MHBD bing 20 Cm 13 0,05 xung/min.
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Il. LY THUYET TINH SO CAP BFT
Tiép theo ta sé k¥ higu :

1. K6 = n,y/ny, 12 hé 83 suy gidm t8c 4§ dém ly thuyét cda gamma ty nhién t3i nkng lwgng
E. Trong 46 nyg, n4y 12 cdc thinh phin Gaus cda téc 4§ dem trong BFT c¢6 43 ddy che chln # vi
tuong ¥ng tai ning hrong dwge xét.

2. Dang pha f(E, 7,11, 7,t) 12 88 hat phéng xa trong mdt dom vj thé tich gin toa 89 7, troug
mét don vj thdi gian ghn thdi diém ¢, c6 n¥ng lwgng trong mt don vi ning lwgng gin gié trj E,
6 vin t8c 7 djnh huéng trong mét don vj géc khdi gin (1 (3].

3. Ddng pha b&n J,(E,, (1, 7,¢) 1A ddng pha cda phéng xa dd gi qua twdmg che ch‘n vi bén
vt li¢u két cfu trong budng do.

4. Céc dai lugng V, S, 8y, 4 13 thé tich budng do, dién tich m¥t giéi han trong, ngodi
budng do va hé 88 hip thu tuyén tinh i véi chim gamma song song cda vt ligu.

Muc dich bi todn d8i véi BFT 1A thiét 1p su phy thudc gidi tich cda K6 vdo chc dai lwgng
ké trén. Do l&i gidi chinh xdc rdt phirc tap va khdng c6 émg dung thyc tién ta s8 han ché gidi bai
todn v&i céc ditu kién gin ddng sau diy : 1. Céc dong pha 1A dbng nh&t, ding huémg vA &n djnh,
téc 14 J = J(E); 2. Xem trudng phéng xa trong va ngodi budng do nhw khi lY twéng cé phwong
trinh trang th&i P/N = const, c6 chénh I¢ch 4p sudt trong vd ngodi budiig do Py, /Pny = exp(ud);
3. Cdc m¥t gi6i han trong vA ngodi twdng che chin 1A trom, tirc 13 ti€p tuyén tai diém bt ky véi

mit cong khong cdt chinh né ; 4. DJ ddy twdng che chin 1A ddng nhit. Trong trwdmg hop ndy ta
8é cb :

Téc 43 thim nhip cda phéng xa vdo BFT qua phin td bé mit #.dS,, 1A :

w/2

dN, =2« /'co.o -exp(—pd/ cost) -6in 6 df - J, (E) - dSn,; 0 = (Jog, ).
0 -

Téc 49 thodt bién cda phéng xa khdi BFT qua phin t& bé mit i - dS,, 1A :

n/3
dNQ =2 / cosf -sinf - df - J"-(E) s d«s‘"-; 0= (lr.ro ﬁ)~
0

Dung phwong trinh trang théi P/N = const, ditu kién P, /P, = exp(ud) ta cé:

Ko = Juy(E)/ e (E) = 1(u,d) - exp(u, d) - Sir /25y,
(4, d) = pd - exp(pd)/[1 + (exp(~ud) — 1)/ ud].

Hi 88 suy gilin cin thn oé 14 :

KQ = Jn,/l-’tr + Jbl = K()/!l + KO ' J./J'Iﬂ]; (l,

Tt (1) ta th&y v&i mi gid trj J./J,., cho truédc ta cé 4§ didy che chin t&i han d vi céc gin
ding :

KO m K a8ivoi d < dep; K6 w J,,/Jy 46i véi d > den. (2)
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Nhw viy 44 tiép tyc thng K6 khi d > dyp, cdc bigr: phdp ghdm té&i merc t3i thiéu 49 bin phéng
xa cda v§t ligu che chn vA sy dd gl qua tirdng che chin #& déng vai trd quyét dinh.

Trong Iy thuyét tinh d3i vé&i BFT ndy, t§ 88 J,,/Ji, 8¢ duge xéc dinh bin thyc nghi¢m vdo
t9 88 Jp/Jny cda MHBD kich thudc nhd. Ta sé gid thiét :

(J6/Ing)grr = (Io/Ing) e * (V - Sav)ppr/(V - Ss) yypy oo (3)

Tir 8 gi4 trj cda K1(d) 48i vé&i MHBD ta c6 hé théc sau :

300 - exp(~—pud), 0<d<12Cm,

Jng/Ji =
( n/ b)uHBD { 100 + 4,357 - (d — 12),. d > 12Cm. “)

O hinh vé dwéi, trinh biy céc gi4 tri thyc nghiém cda K1(d), sy phu thudc vdo bé diy che
chin cda MHBD cda hé 88 K5 tinh cho chim tia gamma song song d6i véi thép cb t§ trong 7,89
g/cm® v K6 tinh theo céc hé thic (1),(2),(3) va (4).

Phy thudc K5(d), K6(d) va céc gid tri thye nghi¢m K1(d)
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. 1L DANH GIA KET QUA DO VA LY THUYET
THEO TIEU CHUAN THONG KE PHONG THAP DEMENTIEV

Sai o8 thdng ké twong 48i cda t& 4 4€m n vi h§ o8 suy gidm K 43 duwgc tinh theo phuong
phép bén thyc nghi¢ém Dementiev (4] nhv sau :

1 1 1
n _ . I o [ e
65 W‘ ’ 6K NO + N‘

Trong céc phép ghi nhin phé8, 8 dém N tai dinh 1,46 Mev dwgc chon ao cho :

5 <1%, 5 < 1,4%.
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Dé 80 sdnh két qud tinh K6(d) ly thuyét véi két qud do K1(d) d6i vii MHBD, d8 s dyne
tién chufin dat thd theo ditu kién thing ké Dementiev nhir sau :

Xl = \j[Z[KG(d) - KUd)/(o) <5 VE o =80 KL
=1

Phép so s&nh cho thiy : Ddi véi nhém gif trid = 3, 6,9, 12 Cm, tham 83 |x| = 3,05 < 3- /4
vA d8i v&i nhém gid tri d = 12, 15, 18, 20 Cm, tham 88 |x| = 4,62 < 3 - 4. Nhw v§y Iy thuyét
tinh trén d3i véi BFT 4p dung cho MHBD thda min tiéu chufn trén.

Phép so sdnh cic hé 83 K2, K3, K4 véi K1 theo tiéu chuin dat thé di cho thy céc tham 88
[x| khéng dat yéu ciu. Nhu viy tdt cd cdc phuong phép do ghn ding K1 theo céc hé théc cho
K2, K3, K4 d8u khéng thé chip nhian.

Cndi cting cdc tdc gid chin thinh cdm on PGS, PTS Pham Qudc Hung d4i gép ¢ cho trinh
bay cdung trinh nay. :
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Tran Manh Toan, Nguyen Trieu Tu
THE 1,46 MEV NATURAL GAMMA-ATTENUANT AND THE
HALF-EMPIRICAL CALCULATION THEORY FOR LOW-LEVEL CAMERAS

The 1,46 Mev natural gammma attenuant of the whole body irradiation low-level camara’s simulator
made by more than 50 years old steel has been measured. The half-ewprical theory for calculation low-level
camaras has been proposed.
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