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TOM TAT: Sai sé cia phwong phép xdc dinh hé s6 a (hé sé léch phé 1/E cia trirong
notron trén nhiét) si dung cdc cap monito "’ Au-"*Zr va 197Au 7n trong cdc kénh chzéu Xa cua
o phan zmg hat nhan da dwoc nghlen cieu mot cach chi tiét. Cac biéu thirc tmh hé s6 dong gop
vao sai sO « cua cac thong s0O cling duo‘c trinh bay dwa vao ly thuyet truyén sai sé6. Phwong
phép da dwoc iing dung dé danh gid sai s6 cia o trong cdc kénh chiéu xa ciia 16 phan iing hat
nhén Pa Lat. Két qua danh gia cho thdy sir dung phwong phép don gian dé xdc dinh hé s6 o da
trinh bay trong [1] la phu hop véi cac phwong phap khac va co do tin cdy cao.

Tir khoa: Hé s6 léch phé 1/E, Hé sé a, Tich phdn céng hwong, Ty sé cadmium RCd,

1. GIOI THIEU

Trudng notron trén nhiét trong cac kénh chiéu xa ctia 10 phan tng hat nhan thuong khong
tuan theo quy luat 1/E ma bi 1€ch bdi quy luét 1/E"®. Hé sb o rat nho, ¢6 thé Am hodc duong
tuy thudc vao cu hinh va phan bd vat liéu trong ving hoat cua 10 phan tmg. Mic di, hé s a 1a
rit nho, nhung n6 s& anh hudng dén tich phan cong huong Ip. Trong nhiéu truong hop tng
dung, chang han nhu trong phén tich kich hoat bang phwong phap comparator dung phan tng
(n,y), hé sd a can phai xac dinh dé hiéu chinh két qua phan tich. Trong [2,3] di trinh bay ba
phuo‘ng phap co ban xac dinh hé s6 o, d6 14 phu’0’ng phéap boc cadmium, phuong phap dung ty
s6 cadmium RCd va phuong phép chiéu trin ba dong vi thich hgp. Trong d6 Q,(a) dugc viét:

0,(a) = 1,(a)/ o, = 0, —0.426 /(E,)* +0.426/[(2cx +1)(0.55)] (1)

Trong biéu thirc (1) Io(a) 1a tich phan cong hudng trong tm(mg hop phf) notron trén nhiét
tuan theo quy ludt 1/E'"*, o, 1a tiét dién cta notron véi van tdc 2200 cms™ V01 gia tri /a/ <
0.2, trong bao cao [1], chung t6i da trinh bay mot phuong phép xac dinh hé s6 o don gian hon,
trong d6 da sir dung mot biéu thirc gan ding tinh Qo(o) don gian nhu sau:

0,() = O, exp(-aln(E, )a) @)

Trong do Qo va E 1a cac hang sb hat nhan va di dwoc cho thanh bang trong cac tai lidu vé
s6 liéu hat nhan, a 1a hing sb dic trung cho ting dong vi. Céac hing sb a cho 88 ddng vi hay st
dung trong phéan tich kich hoat da dugc trinh bay trong[4]. Nhu vay hé s o ¢d thé viét:

_ 1 ( cd2 ) 0,2
a= — ——In 3)
(azlnErZ_allnErl) ( cdl ) 0,1
Trong thyc nghiém xac dinh hé s6 o bang phuong phap ty s cadmium, nguoi ta thuong
chon cac cip ménito "’Au-"*Zr va "’Au-**Zn. Vi v6i nhing cip nay s& cho mot dai ning
luong rong (E, (Au) = 5.65 eV, E, (**Zr) = 6260 eV, E, (64Zn) 2560 eV). Cac chi s (1) va
(2) trong biéu thirc (3) biéu thi cho dong vi "TAuva 94Zr hoic *Zn tucmg tmg. Nhu vy, trong
thuc nghiém chi can xac dinh ty s6 cadmium cua '*’Au, 97y hodc **Zn, sau d6 st dung biéu
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thirc (3) dé dang xac dinh dugc hé s6 a. Phuong phép nay di dugc ing dung dé xac dinh hé sb
o trong cac kénh 7-1, 1-4 va bay notron ctia 16 phan tmg hat nhan Pa Lat. Két qua chi tiét vé
xéac dinh hé s6 o da dugc trinh bay trong [1].

Muc dich ciia béo céo nay la danh gia sai s6 ciia phwong phap da trinh bay & trén, nhim
khing dinh tinh chinh x4c va dé tin cdy cua phuong phap.

2. PANH GIA SAI SO CUA PHUONG PHAP XAC PINH HE SO o

Danh gia sai s6 cua phuong phap [én gid tri o can phai xét dén hai loai sai so Sai s6 do su
gan dung khi chuyén tu biéu thtrc (1) sang biéu thirc (2); nd dwoc xem nhu sal s6 hé thong cua
phuong phap va sai s6 do cac bién s6 trong cac biéu thic (3) xac dinh hé sé o ; duge xem nhu
sai s thong ké.

Bang 1. Cac hang so hat nhan va hang s6 a d61 véi cac dong vi st dung xac dinh hé s6 a

Mbonito E, (eV) Qo a (a<0) a (a>0)

7 Au(n,y)' **Au 5.65 £ 0.40 15.7+0.28 1.0013 0.9903
%47n(n,y)*Zn 2560 £260 | 1.908 +0.094 0.8797 0.7163

M7r(n,y)"°Zr 6260 + 250 5.05+0.10 0.9576 0.8693

Nhu 1a mot vi du dé so sanh két qua tinh Qp(cv) tir biéu thirc (1) va biéu thic (2), trong cong
trinh [1] d3 danh gid cac gia tri Qo(o) ddi véi mot sé ménito '’ Au, **Zr, *°Zr trong cac phan
ung (n,y) theo cac biéu thirc (1) va (2) da duoc dua ra trong bang 2.

Bang 2.2. So sanh gia tri Qo(c) [2] tinh tir biéu thirc (1) va (2) ctia mdt s6 monito trong phan
ung (n, y) véi a trong khoang [-0.2,0]

Qo(a) Qo(a) cua Qo(a) cua

a cﬁa197Au(n,y)l98Au 94Zr(n,y)%Zr 64Zn(n,y)“Zn
) (2) (1) (2) (1) (2)
0.0 15.7 15.7 5.05 5.05 1.908 1.908
-0.02 16.25 16.25 5.95 5.97 2.17 2.19
-0.04 16.82 16.83 7.02 7.05 2.48 2.52
-0.06 17.41 17.42 8.28 8.34 2.84 2.89
-0.08 18.03 18.04 9.79 9.86 3.26 3.32
-0.10 18.66 18.67 11.59 11.64 3.75 3.82
-0.12 19.32 19.33 13.72 13.82 4.32 4.39
-0.14 20.01 20.01 16.27 16.35 4.99 5.04
-0.16 20.72 20.72 19.30 19.34 5.77 5.80
-0.18 21.46 21.45 22.90 22.79 6.68 6.66
-0.20 22.22 22.21 27.19 27.07 7.75 7.66
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Tir bang 2 cho thiy rang: Cac gia tri Qo(ar) tinh tir hai biéu thuc 13 rat pht hop véi nhau.
Déi véi cac monito '*’Au, *Zn trong phan tng (n,y) , gia tri Qo(c) tinh tir hai biéu thic sai
khac nhau < 0.1%, con dbi v6i **Zr 1a nho hon 0.8% va d6i véi **Zn khoang 1%. Piéu nay
chimg t6 viée str dung biéu thirc (2) khi a trong khoang [-0.2, 0] I hoan toan tin cdy. Két luan
nay ciing dung cho trudng hop khi o ndm trong khoang [0,0.2].

2.1. Sai s6 do sw gin ding ciia biéu thic

Chung ta tré lai xem xét cac cap monito ' Au-""Zr va "’Au-**Zn trong phuong phap boc
cadmium. Rd rang tir bang 2, d6i voi '’ Au gia tri Qo(o) tinh tir hai biéu thirc (1) va (2) 1a hoan
toan trung nhau, sy khac nhau la khong dang ké va c6 thé xem la hoan toan chinh xé4c, anh
huong 1€n d6 chinh xac trong viéc xac dinh o chi phu thude vao su sai khac ctia Qy(a) dbi véi
ménito **Zr va *Zn. Xuit phat tir biéu thirc (2) ching ta co:

o = (InQu(0) ~InQo)/ aln E, (4)

Theo 1y thuyét truyén sai s, sai s6 twong ddi ciia o do sy gan dung ciia biéu thirc (2) c6 thé
viét:

Q

[ % 1 1 20@

a a alnE Q@) )

trong 46 AQ, (@) 1a gia tri sai khac ctia Qo(a) tir hai biéu thirc (1) va (2). RS rang tir biéu thirc
(5), ¢ s& phu thudc vao timg dong vi chon lam monito va ty 16 ngugc véi gia tri o. Khao sat
sai s6 do gan diing ctia biéu thirc (2) theo oo nam trong khoang /o. / < 0.2 dbi v6i cac monito
%7r va ®Zn d3 dwa ra trén hinh 1 va hinh 2.
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Hinh 1. Sy phu thudc vao sai s0 theo a cua cac Hinh 2. Su phu thudc vao sai so theo ctia cic
mbnito **Zr va®Zn khi o 4m monito **Zr va ©Zn khi o dwong

Tir hinh 1 va 2 cho thay sai s6 twong d6i phu thudc theo d 16n o. Khi /o / = 0, sai s6
tuong d6i do sir dung biéu thuc (2) 1a rat nho vi luc d6 sy sai khac cua gia tri Qo(o) tinh tir hai
biéu thirc 1a khong dang ké. Khi gia tri /o / ting thi sai 1éch ctia Qo(ct) giita hai biéu thirc ting
va do d6 sai s6 o s& tang 1én.

Tuy nhién, khi /o/ ting 1én dén mot gia tri nao d6 thi su sai 1éch Qq(c) c¢6 chiéu hudng
khong thay ddi, nén sai s6 ciia o c6 xu huéng giam xudng, do Aa. ty hé nguoc véi o (xem bicu
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thirc 5). Khi /o/ >0.15 su khac nhau ctia Qo(o) giita hai biéu thire (1) va (2) lai bat dau ting rd
rét, nén &, s& c6 chiéu hudng ting.

2.2. Sai s thong ké

Sai sb nay gdy ra tir sai sd cua cac blen s6 c6 trong biéu thirc (2); bao gdm cac bién sd ai, ,
Rcd1 Qoi. & day, cling tir 1y thuyet truyen sai s6, chiing ta co thé xét su dong gop cua tu‘ng bién

sO vao sai s6 cua a. Khl do sai sO tong cong s& la can bac hai cua tong binh phuong sai s0 dong
gop cua ting bién sb. Hé sé dong gop vao sai sé a ciia mot bién sb xj duge dinh nghia nhu sau:

oo [ OX; Oa X;
Z . (x)=|— | — 6
(X)) (QJ[XJ o (6)
Khi d6 sai sé twong dbi o do dong gop cia sai s6 xj s& 1a:
Ax,
Sa(xj)=Za(xj)x—' (7)
j
Theo biéu thirc (6), ap dung cho biéu thirc (2) chung ta s& thu dugc:
— a
Z (E))= — _| 8
«(En) a,nE ,—a InE ®)
— a
Z(E,)=|- — _| 9
«(Er2) a,InE,—a InE, ©)
lnE
Z (a :| | 10
() |a21nE a,lnE,1| (10)
a
7Z (a.) =|— 2 _| 11
() a,InE ,—a/InE, (D
ZOn =700 | 12
! . a a, lnE —a, 1nE_” (12)
1 R |
Z,(R,)=|— e — 13
(Ron) a (R, —D(a,InE,, —q 1nErl)| (13)
1 R |
Z,(R,)=|-— RRE — 14
) = R D@ nE, —anE) ()

Trong trudng hop dung cac cip monito "’ Au-"*Zr va "’ Au-**Zn thi anh huéng cia sai s ai
1a khong dang ké, vi sai s6 cta ai nhé hon 0.1%, con dong gop sai s6 cia E,; vao o chi c& 1%,
mic du sai sb trong tinh toan ctia E,; thuong ¢ 10%. Dong gdp vao sai sb a ciia Qpj va Redi 1a
quan trong nhét. That vay, khi khao sat sai s6 thue nghiém xac dinh o trong kénh 7-1 cua 1o
phan tmg hat nhan Pa Lat dung cip monito '*’Au-"*Zr cho thiy a= 0.044, sai s6 thuc nghiém

trong xac dinh Rcd c& 1%, cac sai s Qu va E,ldy tir [5], ching ta s& tinh
dlch: Sa (ErZr) ~ 14% s
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5,(E,0) = 1.4% ,5,(a,,) = 0.03%.5,(a,) = 0.13%,5,(0y,) = 6.5%.5,(0,,,) ~ %.
S, (R 4.)=52%, s,(R.;) = 1.6%

Sai sb tong cong tir cac sai s trén; bao gom sai s6 do dong gdp cua biéu thirc gan dung (khi
o =0.044, £, =2%) cd 13%.

3. KET LUAN

Phuong phap xac dinh hé sb o trinh bay [1] da dugc ap dung dé xac dinh hé sb a trong cac
kénh cua 10 phan ng hat nhan ba Lat. Két qua cho thay phu hop véi cac phuong phap khac va
d6 tin cay cao. Tir su danh gi4 sai s6 ciia phuwong phap, chung t6i Tt ra mot s6 két ludn sau:
Phuong phap tién hanh thuc nghiém don gian hon, hé sé o duoc trinh bay dudi dang tuong
minh nén rat de dang trong viéc danh gia anh hudng cia cac thong s6 lién quan dén sai sb cua
o Tir cac hé s6 dong gop vao sal s6 cia o cung cho chung ta thay, khi d¢ 1éch pho o cang nho
thi kha ning xac dinh o sai s6 s& cang 16n. Diéu nay ciing thé hién trong cac két qua cua cac
cong trinh da cong bd, nhung khong cho cac biéu thirc tudng minh.

ESTIMATION OF ERROR IN DETERMINING OF 1/E SPECTRUM
DEVIATION FACTOR OF EPITHERMAL NEUTRON FLUX IN
IRRADIATION CHANELS OF REACTOR

Tran Van Hung ™ Mai Van Nhon®
(1)Research And Development Center For Radiation Technology
(2) University of Natural Sciences, VNU-HCM

ABSTRACT: Errors of determination of o-factor (1/E spectrum deviation factor of
epithermal neutron flux) using monitors ™’ Au-**Zr and '’ Au-""Zn in irradiation chanels of
reactor have been studied in detail. Based on the customary error propagation theory, the
error propagation functions on a-error were also presented. The method was applied to
estimate «a-errvor in irradiation chanels of Dalat reactor. The result of the estimation showed
that the use of simple method for a-determination carried out in paper [1] is well agreement
with other methods and having high confidence.
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