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TOM TAT: Sai s6 ciia phirong phdp xdc dinh hé s6 a (hé so léch pho 1/E cua .'mcmg
notron trén nhiét) sir dung cdac cdap ménito 197 4% 71 va Ip?Au-‘”Zn trong cdc kénh chzeu xa cua
l6 phan iing hat nhdn da digc nghién ciru mjt cdch chi tiét. Cdc biéu thire tinh h¢ 56 dong gop
vao sai 56 a clia cdc thong 50 ciing dzrorc trinh bay dwa vao ly rhuyet truyén sai sé6. Phirong
phdp da dugc img dung dé danh gid sai sé ciia a trong cdc kénh chiéu xa ctia I6 phdn ung hat
nhdn Pa Lat. Két qua ddnh gid cho thdy st dung phicong phdp don gian dé xdc dinh hé s6 o da
trinh bay irong [1] la phit hop véi cdc phwong phdp khdc va cé dé tin cdy cao.

Tir kho#: Heé s6 léch phé 1/E, Hé sé a, Tich phan céng huong, Ty sé cadmium RCA,

1. GIOI THIEU

Trudng notron trén nhiét trong céc kénh chiéu xa cta 16 phan (ng hat nhan thudng khéng
tuén theo quy luat 1/E ma bi léch bai quy luét 1/E*®. Hé s6 o rit nho, cé thé 4m hoic ducmg
tuy thude vao cAu hinh va phéan b vét li¢u trong ving hoat cua 16 phan ing. Méc di, hé sé o la
rat nho, nhung né s&€ anh hudng dén tich phan cong hudng Io. Trong nhiéu trudmg hop tmg
dung, chang han nhu trong phén tich kich hoat bang phuong phdp comparator dung phan ung
(n,y), hé s6 o can phai xac dinh de hiéu chinh két qua phén tich. Trong [2,3] d4 trinh bay ba
phuorng phép co ban xac dinh hé sb o, d6 la phucng phap boc cadmium, phuong phép diing ty
s6 cadmium RCd va phuong phép chiéu trén ba ddng vi thich hop. Trong d6 O, () dugc viét:

0,(a) = I,(@)/ o, = O, — 0.426(E,)* +0.426/[(2c: +1)(0.55)] (1)

Trong biéu thirc (1), Io(a) 12 tlch phén cdng hudng trong tru’omg hop pho notron trén nhiét
tudn theo quy luat 1/E'%, oy Ia tiét dién cta notron véi vén téc 2200 cms™ Vcn gia tri /o/ <
0.2, trong béo céo [1], chung t6i da trinh bay mot phuong phép xéc dinh hé sé o don gian hon,
trong d6 da sir dung mot biéu thirc gan ding tinh Qo(a) don gian nhu sau:

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

Trong d6 Qq va _E: la cac hang sé hat nhan va d3 dugc cho thanh bang trong céc tai lidu vé
s6 liéu hat nhén, a 1 hing sb dic trung cho timg déng vi. Cac hiing sé a cho 88 ddng vi hay s
dung trong phan tich kich hoat da duoc trinh bay trong[4]. Nhu vdy hé s6 a c6 thé viét:

1 e (( an I)QMJ
3

a= =
Trong thuc nghiém xac dinh hé sb a bﬁng phuong phép ty s6 cadmium, ngudi ta thudmg
chon céac cdp monito ¥TAu-"*Zr va '"""Au-**Zn. Vi véi nhiing cip ndy s& cho mot dai nang
lugng rong (E, (Aw) = 5.65 eV, E, (9“2r) 6260 eV, E, (6“Zn) 2560 eV). Céc chi sb (1) va
(2) trong biéu thirc 3 biéu thi cho dong vi ""Auva 94Zr hoac **Zn tuong tmg. Nhur viy, trong
thuc nghiém chi cin xé4c dinh ty s cadmium cua %7 Au, N7 hodc **Zn, sau d6 sir dung biéu

Trang 31



Science & Technology Development, Vol 9, No.6- 2006

thirc (3) d& dang xéc dinh duoc hé sé o. Phuong phap nay da dugc tmg dung dé xac dinh hé sb
a trong céc kénh 7-1, 1-4 va bdy notron cta 16 phan (mg hat nhan Pa Lat. Két qua chi tiét vé
xac dinh hé sé o da duoc trinh bay trong []]

Muc dich ctia bdo cdo nay la danh gia sai s6 cia phuong phap da trinh bay & trén, nhim
khéng dinh tinh chinh xéc va do tin cdy cia phuong phap.

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

Panh gié sai sb cta phuong phép Ién gid tri o can phai xét dén hai loai sai so Sai so do su
gan ding khi chuyén tu biéu thirc (1) sang biéu thitc (2); nd duoe xem nhu sa1 s6 hé thong cua

phuong phép va sai s6 do cac bién sb trong cac biéu thirc (3) xdc dinh hé sé a ; duoc xem nhu
sai sO thong ké.

> I3 M A a \ M A Ar _pr g A . . ; . g ik
Bing 1. Cac hang s6 hat nhan va héng so a doi véi cadc dong vi str dung xéc dinh hé so o

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

197 Au(n,y)'**Au 5.65 + 0.40 15.7+0.28 1.0013 0.9903
8 7n(ny*zZn 2560 +260 | 1.908 +0.094 0.8797 0.7163
MZr(ny)° Zr 6260 + 250 5.05+0.10 0.9576 0.8693

Nhu 12 m6t vi du dé so sanh két qua tinh Qq(or) tir biéu thirc (1) va biéu thirc (2), trong cong
trinh [1] da danh gia cdc gia tri Qu(o) dbi véi mot sb méonito '’ Au, **Zr, *°Zr trong cac phan
{mg (n,y) theo cac biéu thic (1) va (2) da duoc dua ra trong bang 2.

Béng 2.2. So sénh gié tri Qo(e) [2] tinh tir biéu thire (1) va (2) ctia mdt sd monito trong phan
ung (n, y) voi a trong khoang [-0.2,0]

Qo(ar) Qo(a) cua Qo(o) cua
& cﬁa'97Au(n,y)'gsAu 9“Zr(n,y)g'SZr 64Zn(n,y)652n
(1) (2) (1) (2) (1) (2

0.0 15.7 15.7 5.05 5.05 1.908 1.908
-0.02 16.25 16.25 595 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 11.64 315 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 2222 22.21 27.19 27.07 .73 7.66
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~ Tir bang 2 cho thdy rang: Cac gié tri Qq(ct) tinh tir hai biéu thirc 1a rit phii hop véi nhau.
Déi véi cac monito *"Au, *Zn trong phan g (n,y) , gia tri Qg(ct) tinh tir hai biéu thirc sai
khac nhau < 0.1%, con déi voi **Zr 1a nho hon 0.8% va dbi véi ®Zn khoang 1%. Piéu nay
chimg t6 viéc sir dung biéu thiic (2) khi o trong khoang [-0.2, 0] I4 hoan toan tin cdy. Két ludn
nay ciing dung cho trudng hop khi o nim trong khoang [0,0.2].

2.1. Sai sb do s gin ding ciia biéu thire

Chung ta trd lai xem xét cac cép momto 197 Au-"*Zr va ¥ Au-*Zn trong phwong phép boc
cadmium. RS rang tir bang 2, déi véi " Au gia tri Qo(at) tinh tir hai biéu thire (1) va (2) 1a hoan
toan trang nhau, su khac nhau 1a khong déng ké va cé thé xem la hoan toan chinh xic, anh
huong 1én do chinh xéac trong viéc xac dinh a chi phu thugc vao sy sai khéc ctia Qp(ot) abi voi
ménito *Zr va %Zn. Xut phat tir biéu thic (2) ching ta cé:

o = (InQo(cx) -InQg)/ aln &, 4)
~Theo ly thuyét truyén sai sd, sai s6 twong ddi ciia o do sur gin dung ctia biéu thirc (2) c6 thé
viéet:
1 1 A0,
e = (3)
a aalnk, Oya)

trong d6 AQ, (@) 1a gia tri sai khac ctia Qg(ct) tir hai biéu thirc (1) va (2). R& rang tir biéu thirc
(5), =« s& phu thudc vao timg ddng vi chon lam monito va ty 1é nguge véi gia tri a.. Khao sat
sai s6 do gén ding cua biéu thic (2) theo o _nﬁrn trong khoang /o / < 0.2 ddi véi cac ménito
*7r va %Zn da dua ra trén hinh 1 va hinh 2.
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Hinh 1. Su phu thudc vao sai s6 theo o cia cac Hinh 2. Su phu thudc vio sai s6 theo ciia céc
A s N . ) ey 04 » 65 .
ménito **Zr va®Zn khi o dm monito " Zr va " Zn khi o duong

Tir hinh 1 va 2 cho thdy sai s6 twong dbi phu thudc theo d6 16n o. Khi /o / = 0, sai sb
tuong ddi do sir dung biéu thirc (2) 1a rit nhé vi lic d6 su sai khéc cuia gia tri Qo(ar) tinh tir hai
biéu thirc 1a khong déng ké. Khi gia tri /o / ting thi sai léch ctia Qo(cr) giita hai biéu thic ting
va do do sai sb o s& tang lén.

Tuy nhién, khi /o/ ting 1én dén mot gia tri ndo do6 thi su sai 1éch Qo(c) c6 chiéu huéng
khong thay d6i, nén sai sd cta a c¢6 xu hudng giam xudng, do Aa ty hé nguoc véi o (xem biéu
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thie 5). Khi /o/ >0.15 sy khéc nhau cia Qo(a) gitta hai biéu the (1) va (2) lai bt diu tang 15
rét, nén &, s& c6 chiéu hudng tang.

2.2. Sai sb thong ké

Sai sb nay gdy ra tir sai sé clia cic bten 56 cO trong biéu thirc (2); bao gdm cac bién sb il,

Rcd1 Qoi. O day, cling tur ly lhuyet lruyen sai sb, chiing ta c6 thé xet su dong gop cua tlmg bién
s0 vao sai sb cua . Khi do sai 5O tong cong sé la can béc hai cua tong binh phuong sai s6 dong

g6p cua timg bién sb. Heé s6 déng gép vao sai s6 o ciia mot bién sb X] dugc dinh nghia nhur sau:

0x . X;
Z.)= (aa)(__,J o -3
a X; ax o
Khi d6 sai sb twong ddi o do déng gép cua sai sb Xj sé la:
Axl
5,(x;)=Z,(x;)— (7)
x.."
Theo biéu thirc (6), ap dung cho biéu thirc (2) ching ta s& thu duoe:
— a
Z (E,)= ot _I 8
«(En) azlnE,Z-a,lnE,.;l ®)
a, |
Z,(E;)=|- —_— 9
(B aInE,—-alnk, ®
InE,
A (10)
|a,InE,, - a,InE,,|
Z,(a) =|- w | (11)
e a,InE, —ank,
1 |
Z Z - 12
(Qm) (Qoz) az lnE —g i En‘ ( )
1 R,
Za (Rm'l) | Li{!"'" A I (13)
a (R =1 InE, —ankE,))
1 R |
Za R,_' =i “E‘_' SR 14
) @ (R, —1)(a,InE,, —a/InE,) e

Trong trudng hop dung cac cip ménito '’ Au-"*Zr va '*’Au-*Zn thi anh huéng cia sai sb ai
1a khong déang ké, vi sai sé ctia ai nho hon 0.1%, con déng g6p sai sé cuia £, vao o chi ¢ 1%,
mic di sai s6 trong tinh toan cua E,, thudng ¢ 10%. Déng gbp vao sai sb a cia Qo va Redi la
quan trong nhét. That vay, khi khao sat sai sé thue nghiém xac dinh o trong kénh 7-1 cué 1o
phan (g hat nhan D2 Lat ding cip monito "*’Au-"*Zr cho thdy o= 0.044, sai s0 thuc nghiém
trong xac dinh Red ¢& 1%, cic sai s6 Qu va E,ldy tr [5], ching ta s& tinh
du‘(_yc; Sa(E,.,-_.,.) ~1.4%,
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5o(Ep) = 1.4% ,5,(a,,) ~ 0.03%,5,(a,) ~ 0.13%,5,(0, ) ~ 6.5%,5,(0,,,) ~ 1%,

Sa’(R('{f.-!u) ~5.2% ’ Sa(RnIZr) ~ 7.6%

Sai s6 tong cOng tir cac sai sb trén; bao gdm sai s6 do déng g6p cua biéu thirc gan ding (khi
a =0.044, £, =2%) cd 13%.

3. KET LUAN

Phuong phép xac dinh hé s o trinh bay [1] da dugc ap dung dé xac dinh hé sé « trong cac
kénh cua 16 phan ing hat nhan Da Lat. Két qua cho thay pha hop véi cac phuong phap khéc va
do tin cdy cao. Tu su danh gia sai s6 cia phuong phap, chuug t6i rat ra mot s6 két luan sau:
Phuong phép tién hanh thuc nghiém don gian hon, hé sé a duoc trinh bay duéi dang tu'cng
minh nén rat de dang trong viéc danh gia anh hudng cua céc thong s6 lién quan dén sai s6 cua
a. Tir cac hé sb déng gép vao sai sb cha a ciing cho chiing ta thiy, khi do 1éch phd o cang nho
thi kha néing xé4c dinh o sai s s& cang 16n. Piéu nay ciing thé hién trong cac két qua cua céac
cdng trinh di céng bd, nhung khong cho céc 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 determmanon of o- factor (I/E spectrum deviation factor of
epithermal neutron flux) using monitors ' Au-"'Zr and "’ A4u-**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-error 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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