CHUAN MAY DO LIEU NOTRON BANG NGUON **AmBe TAI VIEN
KHOA HOC KY THUAT HAT NHAN

Nguyén Hitu Quyét, H6 Quang Tuin, Lé Ngoc Thiém
Vién khoa hoc & ky thudt hat nhan 179 Hoang Quoc Viét, Cau Giay, Ha Noi

Tém tit: Vién Khoa hoc va ky thuat hat nhan hoan thién phong chuén notron st dung
nguén 241AmBe nam 2014. Theo khuyén cdo cua ISO, viéc xac dinh cac thong s6 chuén co
thé st dung phuong phap khop ham téng quat dé danh gia dap tmg cua thiét bi can chuén
trong trudng notron. Nhom nghién tién hanh chuin méay Aloka TPS 451C, phwong phap khép
ham téng quat dugc ap dung dé xac dinh suit trong duong lidu truc tiép di ti Aloka dé xéac
dinh hé s6 chuan khi so sanh véi suat twong dwong lidu notron trong truong ty do. Két qua
cho thiy sai khac hé sé chuan khi thay d6i khoang cach chuin may Aloka trong phong chuin
1a khong dang ké trong khoang 80cm dén 250cm. Két qua cho thdy phuong phap khép ham
tong quat co thé sir dung trong chuan cac méy do liéu notron tai Vién khoa hoc va k¥ thuat hat
nhan.

Tw khoa: chuan liéu notron, phong chuan

I. MO PAU

Pé dam bao an toan birc xa khi lam viéc trong mdi trudng cd birc xa notron, cac thiét bi
ghi do notron da dugc san xuat. Cac thiét bi nay can dugc hiéu chuan hang nam tai phong
chuén. Vién Khoa hoc va ky thuat hat nhan thuc Vién nang lugng nguyén tir Viét Nam 1a noi
duy nhat hién nay c6 phong chuan notron sir dung nguén ! AmBe dat yéu cau k¥ thuat theo
khuyén cdo cua ISO 8529 va IAEA. Nhom nghién ctru tai Vién khoa hoc va ky thuat hat nhan
da thuc hién nhiéu cac thuc nghi¢m do dac xac dinh phé cua truong notron trong phong
chuan. Trong nghién clru nay, nhém trinh bay viéc thuc hién chuan notron cho may do suét
liéu notron ALOKA TPS 451C ¢6 st dung phuong phap khép ham tong quat. Két qua cta nd
dung dé danh gia kha nang chuan notron tai Vién khoa hoc va k¥ thuat hat nhan.

I1. NOI DUNG

I1. 1. Phong chuin notron

Phong chuén c6 kich thudc bén trong 700cm x 700cm x 700cm v6i tudng bé tong co bé
day thé hién trong hinh 1. Ngudn phéng xa notron “AmBe (o,n) v6i vo 1a loai X14 cua
Hopewell Designs, Inc. - Alpharetta, GA 30004, Hoa Ky dugc lip trong container dit & tim
dé. Cuong d6 ngudn ngay 21/01/2015 13 1,299x10” s v6i d6 khong dam bao 2.9% (k=2) phu
hop Chuan qubc gia Hoa Ky NIST. Khi tién hanh chuan, nguon notron dugc bom 1én vi tri
tam ctia phong chuan boi hé thdng thiy luc thong qua éng tru bang nhém day 0,5cm.
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Hinh I: so dé phong chudn notron tai Vién khoa hoc & ky thudt hat nhan
Thiét bi dugc chuan 1a may do sut liéu notron ALOKA TPS 451C

Hinh 2: Mdy do sudt liéu notron Aloka TPS 451C
Aloka TPS451C la thiét b do suét liéu (liéu) notron méi truong str dung ong dém ty 18
He-3 cho phép ghi nhén notron nang luong tir nhiét t6i 15MeV. Thiét bi duoc sir dung rong
rai trong cac co s¢ buc xa cd hién dién cia buc xa notron nhu cac khu may gia tdc. Thiét bi co
2 bd phan hién thi két qua do 1a man LED va chi thi kim véi giai do tir 0,1uSv/h té1 10mSv/h.

I1.2 Phwong phap

CAc vi tri chuan duoc st dung trong nghién ciru 1a khoang céach tinh tir tAm hiéu dung cta
may Aloka dén tim ngudn trong khoang 80cm dén 250cm

S6 doc cua Aloka, M+(l), 1a két qua téng cdng cua tin hi€u do chum notron tryc tiép di toi
dau do, My(l), va tin hiéu do chum notron tan xa di t6i dau do M(l).

Hé sb chuan, F, dugc xac dinh béng ty $6 gitra suét lidu chuén, R, (la suét liéu tai vi tri
chuan cua trudng tu do, khong c6 anh huong cia tan xa) va sé doc do chum notron truc tiép
di t6i dau do.

R(1)
= oy
M,
Suit liéu chuan duoc tinh theo cong thirc:
B xh %3600 % 107°
R() = [uSv/h] )

41l2



Véi:

e B=1,299.10"n/s: cudng do ngudn notron

e h=2391pSv.cm? hing s6 chuyén ddi sang suét lidu cia **AmBe [1]

e I: khoang céach giita ngudn va tdm dau do (cm)

S6 doc do chum notron tryc tiép di toi dau do dugc xac dinh bang phuong phap khdp ham

téng quat theo phwong trinh [2]:
T 2
1+ 6. (2—12)

k
= - _— ! 2 3
M) = ;. 1+2(E)xl+Al+Sl 3)

e M;(D): sb doc tong cong ciia detector
o k : hang sb dic trung
e § =0,5: hing s hiéu dung notron theo khuyén cao
o 1 : ban kinh cua detector
e £ =890.10"7 cm : hé sd suy giam tuyén tinh trung binh ctia neutron tir nguén 2 Am-
Be trong khong khi
e k, A, s: bién sb thu duoc sau khi khép ham, tir do tinh dugc thanh phén truc tiép va
tan xa di t6i dau do.
11.3. Két qua
Bang 1 thé hién }(ét qua danh gia hé7sé cl~1u§n’ cia mady Aloka tai cac vi tri khac nhau
cach nguén tir 80cm dén 250cm. Hinh 3 biéu dién két qua do cia Aloka do chum notron tryc
tiép td1 gy ra va suat lieu chuan trong truong tu do.

Bang 1: két qud chudn thiét bj Aloka TPS451C

. , y Suét lidu chuan )

théng So doc Aloka 8_6 doc do cht‘m_1 truc t|§p (trong truong tu do) He so
cach tong cong toi Aloka sau khi khap ham R() [Sv/H] chuan

[cm] M+(1) [uSv/h] Ma(l) [uSv/h] F

80 252,9 2264 227,0 1,00
90 209,3 178,9 179,3 1,00
100 170,3 144.9 145,3 1,00
110 1443 119,8 120,1 1,00
120 120,7 100,6 100,9 1,00
130 105,1 85,7 86,0 1,00
140 95,0 73.9 74,1 1,00
150 84,2 64,4 64,6 1,00
160 73,9 56,6 56,7 1,00
170 66,9 50,1 50,3 1,00
180 60,8 44,7 44.8 1,00




. . . g Suét liéu chuan )

Khoang | So doc Aloka | S6 doc do chum tryc tiep | ((rong truong tu do) HE s6
cach tong cong toi Aloka sau khi khap ham R{) [S/H] chuan

[cm] M+(1) [uSv/h] Ma(l) [uSv/h] F

190 56,3 40,1 40,2 1,00
200 52,3 36,2 36,3 1,00
210 48,4 32,9 33,0 1,00
220 46,4 29,9 30,0 1,00
230 42,7 27.4 27,5 1,00
240 40,5 25,2 25,3 1,00
250 38,7 23,2 23,3 1,00
Hé s6 chuan trung binh 1.00

Hinh 3. §6 doc suat twong dwong liéu notron cua chum
truc tiep toi aloka va trong truong tu do
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11. 4. Ban luan

Hé s6 chuin méy Aloka tai cac vi tri khac nhau trong truong chuan c6 sai khac khong
dang ké, khong bi anh hudng boi tan xa hay phuong phap danh gia. Nhu vay nhom tac gia da
nam bit thanh cong phuong phap chuén liéu btrc xa notron véi ngudn #1AmBe theo khuyén
céo ciia ISO 8529. Két qua ciing cho thiy sy lya chon phuong phap khdp ham tong quat 1a
phu hgp v6i phong chuén notron tai Vién Khoa hoc & k¥ thuat hat nhan.

I1l. KET LUAN

Trong nghién ciru nay nhom nghién ctru thyc hién tach truong buc xa notron trong
phong chuan thanh hai thanh phan truc tiép va tan xa thong qua phuong phap khép ham tong
quat, khuyén céo cua ISO 8529. Ket qua chuan déi voi may do suat liéu notron méi trudong
Aloka cho thay cac sai léch hé sd chuén khong dang ké, hé sb chuén chi phu thudc vao dac
tinh ctia may do khong phu thudc vao phuong phap chuén va dic tinh phong chuin. Vay
phong chuan notron tai Vién khoa hoc va ki thuat hat nhan dé c6 thé tién hanh chuan cho céc
thiét bi ghi do notron.

TAI LIEU THAM KHAO
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Calibration of neutron measuring devices with **AmBe source at INST

Quyet Nguyen Huu, Thiem Ngoc Le, Tuan Ho Quang
Institute for nuclear science and technology

Abstract: Institute for nuclear science and technology (INST) completed establishing neutron
calibration room using *Am-Be source in 2014. As recommendations of 1SO 8529 — 2, generalized-
fit method can be used in calibrating neutron measuring devices. This study performed calibration for
neutron doserate meter Aloka TPS451C. The direct neutron ambient equivalent doserates were
calculated using generalized-fit method then compared to free field neutron doserates to get calibration
factors. Results show that it’s not much different among calibration factors of Aloka at different
distances to the source from 80cm to 250cm. Then, generalized fit method can be used to calibrate
neutrong measuring devices at INST
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