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Tém tit: K§ thuat do va dinh liéu notron sir dung ciu trac dau do PRESCILA dugc nghién
ctru va dé xuat boi phong thi nghiém Los Alamos (Hoa Ky) dé cho thiy kha niang dap tng
ctia thiét bi do lidu notron c6 thé dap tmg dugc do dai nang luong rong tir nhiét dén 100 MeV
va it phu thudc vao nang lugng. Ciu triic dau do 1a két hop giita Tinh thé nhip nhay ZnS(Ag)
do notron nhanh va ZnS(Ag) lién két °LiF huynh quang do notron nhiét, cau triic dau do nhu
trén c6 thé dap Gmg kha nang ghi nhan ning luong cao nhung lai ¢6 khéi lugng va thé tich
nho, kha ning loai trir can nhidu do gamma gay ra 1én toi 2 mSv/h. Trén co so dic diém ndi
troi ctia dau do Prescila nhoém thyc hién da tim hiéu, nghién ctru cdu tric cia dau do prescila,
dong thoi thiét ké ché tao khdi dién tir thu nhan, xir 1y tin hiéu dau do va cac khéi dién tur
chire ning sé va chirc nang dap Gng cua thiét bi. Sir dung cac phuong phép tinh téan vé ghi
do buc xa notron, phuong phap chuan lidu sir dung ngudn biét trudc thong sé6 (Am**' — Be’)
xdy dung dudng chuin cho thiét b tai phong thi nghiém va chuin thiét b tai phong chuin
cép II . Bude diu nhom nghién cuu da ché tao duoc mdt thiét bi do lidu notron hoan thién co
san cac chirc niang tng dung co ban tich hop 1a: do suét lidu notron va liéu tich liy v6i do
nhay, do chinh x4c cao, dap ng ning luong dai rong (dai notron nhiét dén dai notron ning
luong cao) c¢6 ciu triic dudi dang xach tay nho gon. Bai bao nay trinh bay tom tat cac két qua
ban dau trong viéc nghién curu ché tao thr nghiém thiét bi do liéu notron st dung dau do cau
tric Prescila trong khudén khé thuc hién dé tai: “Nghién ctru, ché tao thu nghiém thiét bi do
lidu notron nham kiém soat liéu lugng burc xa notron str dung trong cong nghiép

Tw khoa: Thiét bi do liéeu notron, dau do cau tric Prescila, An toan birc xa

1. MO PAU

Trong nhitng nam gan day viéc dinh liéu buc xa dang dugc ddy manh nham hd trg cho
quan 1y nha nudc va dam bao strc khoe con nguoi trong qua trinh van hanh ngudn phong xa. Véi
ngudn phong xa phat notron cac thiét bi do liéu sir dung thiét bi nudc ngoai chu yéu 1a str dung
thiét bi “rem metter” kiéu c6 khdi lam cham, khéi lugng va kich thudce 16n. Viée nghién ciru ché
tao thiét bi do notron trong nudc chu yéu trong cac hé do luong, hoac diéu khién, dinh liéu trén
phuong thire do thy dong (liéu ké notron).

Nam 1960 Bramblett va cac cong sy da thiét ké hé thiét bi Rem meter st dung tinh thé
nhip nhay6Lil(Eu) véi khdi cau Polyethilene bao xung quanh 12in (304mm) ding dé xac dinh
lidu twong dwong voi ning lugng chi gidi han trong mot dai do ning luong notron hep. Braun
(1963), Leake (1966) va Hankins (1967) str dung dau do BF3 va 3He dé do notron nhiét. Trong
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cac cau hinh va k¥ thuat ndy déu str dung khéi 1am chdm nham ting cudng do nhay cho vung
notron nhanh, vi vy khdi luong va thé tich thuong 16n, dai ning lwong dap tng hep. Day la
nguyén nhan chu yéu dan dén thiét bi dang “Rem metter’’thuong dat va it phd bién ngoai hién
truong dac biét trong cac ung dung do nang lugng cao.

Nam 1990 Birattari va cac cong su da thém kim loai nang (Pb) str dung hi¢u rng (n,2n) dé
ting cuong kha ning ghi nhan vé6i dai ning luong 16n (dén 8MeV). Tungsten duogc sir dung vao
nam 2000 (Olsher va cac cong su) tai phong thi nghiém Los Alamos cho ca hai hiéu tng hép thu
va lam cham notron da mo rong kha nang do cua thiét bj 1én dén 5GeV. Tuy nhién, khdi luong
ctia dau do dang nay 1én dén 13.5kg. Canberra Dineutron: Khéi luong 3,5 kg ¢6 do chinh xac cao
nhung mirc dap Gng ning luong chi dén 15MeV va kém nhay. Thiét bi HPI Rem 500 cua Far
West Technologylamos: Sir dung dng dém ti 1é twong dwong moé kiéu Rossi (thanh phan vat liéu
tuong duong mé, sir dung khi propare), thiét bi nay nhé nhung chi phit hop véi suat lidu thap va
nang luong dap tng thuc té khoang 10MeV, d6 nhiy khéng cao chi 0,8cpm/puSv/h.

K§ thuat do va dinh liéu notron sir dung cau tric dau do PRESCILA dugc nghién ctru va dé
xuat boi phong thi nghiém Los Alamos (Hoa Ky) d cho thdy kha ning dap ung cua thiét bi do
liéu notron co thé dap tmg dugc do dai nang luong rong tir nhiét dén 100 MeV va it phu thudc
vao nang lugng. Ciu tric dau do 1a két hop giira Tinh thé nhip nhay ZnS(Ag) do notron nhanh va
ZnS(Ag) lién két °LiF huynh quang do notron nhiét, ciu trac dau do nhu trén co thé dap tung kha
nang ghi nhan ning luong cao nhung lai c6 khéi lugng va thé tich nho, kha ning loai trir can
nhiéu do gamma gy ra 1én t6i 2 mSv/h. Trén co so dic diém nodi trdi ciia dau do Prescila nhom
thuc hién di tim hiéu, nghién ctru cdu trac cua dau do prescila, ddng thoi thiét ké ché tao khi
dién tir thu nhan, xtr 1y tin hiéu dau do va cac khéi dién tir chic ning s6 va chiic niang dap ung
ctia thiét bi. Budc dau nhém nghién ciru da ché tao duoc mot thiét bi do lidu notron hoan thién co
san cac chirc nang ing dung co ban tich hop 1a: do suit lidu notron va lidu tich lity véi do nhay,
d6 chinh xac cao, dap tng ning lugng dai rong (dai notron nhiét dén dai notron nang lugng cao)
¢6 cau trac dudi dang xach tay nho gon

2. NOI DUNG
2. 1. i twong va phwong phap:

2.1.1. Céu tao dau do Prescila:

Vé cac dic tinh ciia diu do: Céu tao cua ddu do dugc mo ta trén hinh 1, cac thong tin co
ban vé thanh phan ciu tao 1én dau do bao gom [2,3]:

Céc dic trung k¥ thuat ciia dau do voi cau hinh PRESCILA nhu sau:

CAu truc dau do gdm 04 tinh thé ZnS(Ag) va 01 tinh thé kép ZnS(Ag)+LiF dugc bd tri
theo hinh hoc nhu hinh 1[2,3].

Céc thong s6 ky thuat cta dau do bao gom: kich thudc 25.7 x 10.8 x 10.8 cm, khdi lugng
khoang 2,2kg, ning lugng dap Gng: nhiét dén trén 100MeV, chuan liéu twong duong chiéu ngoai
H*(10) trong dai ning luong dén trén 20MeV, phan b licu do duoc ddi véi ngudn notron theo
cac goc khac nhau: sai 1éch 15%, d6 tuyén tinh: dén 20mSv/h va loai trir anh hudng cua trudng
gamma dén 1mSv/h.



Hinh 1 : Ciu triic ctia ¢u dd PRESCILA (Proton Recoil Scintilator —Los Alamos) (/1-
Khoi dan sang/ lightguide 11a- L6 trung tam trong khoi dan sang; 12-13-14:Tam Polyethylene
pha B (5%) top, bottom, side plate; 12a: 16 trung tdm trong tam trén/central aperture; 15- hoc
trung tam tam chira tinh thé do notron nhanh (ZnS(Ag)+plastic)/ central aperture for insertion of
fast neutron cintillators; 16- Phin loc Cd/cadmium filter; 17- Tinh thé ZnS(Ag)+6LiF/ Thermal
notron scintillator; 18 — Tam dém platic/ plastic spacer; 19- PMT/Photomultiplier tube; 20- Vo
boc xach tay cua PMT/ PMT handle)
Dang tinh thé do notron nhiét ZnS(Ag)+LiF (BC720 ciia SG) dua trén nguyén tic do

Proton giat lui.
in+ 8Li > ILi > a+ 3He + 4.78MeV(Q) — S — S*(200ns) — photon(450nm) —» PMT
Hiéu suit ghi cta tinh thé c6 thé 1én t6i da dén 60% tai muc ning luong 0.01eV
Dang tinh thé BC 702 ctia SG duya trén phan tng (n,o)) voi nguyén 1y ghi nhan:
in+ 8Li > ILi > a+ 3He + 4.78MeV(Q) — S — S*(200ns) — photon(450nm) —» PMT

Viée sir dung tinh thé, cAn biang dap wng ning hrong ciia khoi diu do dap wng yéu
ciu do liéu notron.

Vén dé dit ra & ddy la: cung mot lidu chiéu voi nang luong ciia notron khéc nhau sé tao ra
liéu tuong duong H*(10) khac nhau & cac nang lugng khac nhau. Vi vay rat kho dé dat dugce do
chinh xac cta phép dinh liéu sau nay. Giai phap vé mat ¥ tudng nhu sau: can phai can bang lidu
luong cua cac vung nang luong nham dat dugc mot hé sé chuan trung binh chép nhan duoc.

Céch thuc tién hanh nhu sau:

1. Vung 1 ( nhiét va trén nhiét, ndng luong neutron nhé hon 0,5¢V): Thay vi st dung trong
s6 birc xa 1a Wg=5, chung t6i s& ap dung hé s6 12 Wg=10 véi giai phap 1a giam s6 luong
neutron dén tinh thé ZnS(Ag)+°LiF (Iy thuyét 1a 02 1in). Giai phap vé mat k¥ thuét 1a sir
dung phin loc Cd (véi chiéu day phu hop duoc tinh toan bang mé phong va chimg thuc
bang thyc nghiém) dé giam lwong neutron nhiét dong thoi sir dung Pb dé che chan gamma
nang luong thip trude tinh thé ZnS(Ag)+°LiF.



2. Ving 2 (0,5¢V<E,<100KeV): trong s birc xa Wr=10, ving nay khong can diéu chinh,
tuy nhién do dic trung ghi nhin cua phan tiép theo thi ving nay s& duoc bd sung lugng
neutron do lam cham tir ving c6 nang lugng cao hon.

3. Vung 3 (100keV<E, <2MeV): trong s birc xa W=20, tuy nhién hiéu suit ghi cta ca hai
loai tinh thé déu rat thip (nho hon 0.1%, vi vdy c6 thé coi ddy la ving tring vé ghi nhén,
didu nay dit ra can thiét phai co giai phap nham ghi nhan dwoc cac neutron ¢6 ning lugng
tir 100keV<E, <2MeV. Giai phap dua ra 13 tan dung ngay trong khdi dau do cac vat liéu
c6 H va C dé lam cham bét neutron t&i ving 2 dé ting hiéu suat ghi nhan (viéc nay can
phai duoc thuc hién bang thuc nghiém va tinh toan 1y thuyét va mé phong dé dam bao
bao sb lugng ghi nhan thém & ving 2 ting vira du dé ap dung trong s birc xa 1a 10.

4. Ving 4 (2MeV<E, <20MeV): trong s buc xa Wg=10, tuy nhién do hiéu suat ghi tinh thé
vung nay c¢o 1,5% , vi vay cin phai thyc hién diéu chinh tang $6 lugng neutron dugc nghi
nhan bang cach ting dién tich tinh thé (dé dam bao tiét diém thé tich tinh thé duoc ting &
mat ddi dién) ghi nhén, vi vay viéc sir dung 04 tinh thé dé dam bao t6i thiéu & mdi hudng
sb lugng neutron dugc ghi nhan tang nham bu dép hiéu suit ghi cta thiét bi.

Tom lai: Viéc can bcing trong sé birc xa va ddp ung do dwoc thuc hién qua logt gidai
phap trén di lam cho ddp ting liéu theo ning lwong tiv viing ning liwong nhigt dén 20MeV tré
vé twong doi dong nhit, véi trong sé birc xa dp dung trung binh 10 (wg=10), vi vy khi chudn
lieu sé don gian hon rit nhiéu (thong thwong sie dung ning lwong ciia neutron phdt ra tiv
nguon Am-Be, hoiic Cf-252).
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Hinh 2 : M6 hinh nguyén 1y can bang ning luong va hiéu suit ghi nhan [1]

2.1.2. Tinh toan suét lidu trong dwong H (10).
Theo ICRP 74 ta c6 suit lidu twong duong notron do duoc
D =h(E). ®(E) trong d6
D: Suét liéu trong duong
h(E): Ham chuyén d6i phu thudc ning lugng
®(E): Thong lugng notron



2.1.3.
2.1.4.

S6 dém N (cpm) = g(E). ®(E) trong do
¢(E): Ham dap tmg ning luong cua dau do trén mot gia tri thong lwong notron

(cpm/(n/cm?).s)
Tir d6 ta c6 thé thiy
0!
g(E) "

Néu nhu ham dap umg ning luong g(E) dugc dinh dang dé khép véi ham chuyén
d6i h(E) thi ty s6 h(E)/g(E) 1a mot hing s6 (hang s6 K) khong phu thudc vao ning luong
do do

D=K.N

T d6 viéc hiéu chuin gitra s6 dém va lidu tuong duong D co thé thuc hién & mirc
ning luong xac dinh va ddng nhét cho toan giai ning luong E.
Thiét ké ché tao thiét bi:
Thiét ké ché tao cac khdi dién tir chtc nang xur 1y tin hiéu ra cho khdi dau do Prescila 42-
41L dap g cac tiéu chi: c6 do tich hop cao, tiéu thu dong thap phu hop véi yéu cau thiét
ké chung cua thiét bi; Thiét ké ché tao khéi dién tir chirc nang s6 va chirc ning dap mg
ctia thiét bi. X4y dung dudng chuan cua thiét bi, bao gdm: Xay dung duong chuan thiét bi
tai phong thi nghiém trén ngudn 241Am-Be; B chinh duong chuan thiét bi cho ving
notron nhiét(100KeV) va viung notron nang lugng trén SMeV;, Chuan thiét bi tai phong
chuan.
Sau khi thiét bj hoan thién tién hanh danh gia thong s cuta thiét bi, bao gdom: Tinh ning
ctia thiét bi, kha ning chdng chiu va thich img moéi trudng cua thiét bi, dic trung k¥ thuat
ctia thiét bi, danh gia kha ning thich (mg cia thiét bi tai hién truong.

2.2. Két qua

2.2.1. Thiét ké ché tao thiét bi: Thiét ké ché tao khoi dién tir chirc nang x\r Iy tin hiéu ra cho

khdi dau do Prescila 42-41L, thiét ké may do liéu hoan thién nhur hinh 4

T MBS MICROCHIP CONTROL UNIT OUTPUT CONTACTOR.




Hinh 3: So d6 khéi dap tng dién tir cia thiét bi
Thiét 1ap cac thudt toan trong bai toan do lidu nhim dam bao kha ning ghi nhén, xu 1y két
qua, théng ké luu trit va truy sudt dit liéu. Ban chit ndi dung nay gdm hai cong viéc chinh 13 xay
dung thuét toan nham ghi nhan va xur 1y s6 liéu va thiét 1ap dudng chuén (data base) dinh liéu cho
03 ving ning lugng do cua thiét bi.

Hinh 4: Hinh anh thiét bi hoan thién va giao di¢én su dung cta thiét bi
2.2.2. Xay dung dwong chuan cia thiét bi:
Nguon str dung: Am**'-Be’, hoat do 40, 80, 120, 160mCi
Pau do sir dung: Ludlum Model 42041&42-41L, Sn: 232558

Khéi dién tir thu nhan: NDE —RD 06 két ni xir 1y doc 1ap va

két nbi may tinh.
Khoang cach tiry bién tir 20-250 cm. . EﬁL

Thiét bi do ddi chimg lidu ctia hang Ludlum.

. . Hinh 5: So dd chuén
Keét qué chuan chi tiét trong bang 1.

Bang 1: Két qua chuan thiét bi [1]

S6 dém trung binh Suat 11e11 tuong Sai s6 S6 dém | Sai sé suit lidu
T (TB) (cpm) duong (H 10) TB. TB twong duong TB
(uSv/h)
1 18,41 1,03 2,92 0,34
2 27,33 1,42 4,39 0,34
3 52,21 2,47 6,06 0,47
4 169,00 8,68 9,93 0,84
5 174,21 9,02 17,55 1,58
6 151,17 9,16 12,32 1,59
7 217,43 11,64 19,68 1,40
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8 245,55 12,26 16,57 1,32
9 305,96 15,31 17,16 1,75
10 400,72 18,77 16,39 2,43
11 525,18 27,86 18,79 2,83
12 910,64 43,09 31,73 3,26
13 1015,48 49,81 - -
14 1006,71 50,71 28,30 4,72
15 1105,71 53,96 33,66 3,95
16 1246,86 62,14 2791 4,45
17 1481,15 71,71 40,33 6,78
18 1527,21 75,29 35,29 3,01
20 1677,67 79,95 38,70 3,26
21 1844,36 90,21 55,68 5,08
22 2167,80 105,00 50,43 7,85
23 2694,42 131,44 50,65 6,25
24 3879,11 189,19 54,51 9,69
¥ = -5E-08x% +0,0488x+0,2
S R* =0,9996

EZE i

=

E SO

. Count rate {cpm)

Hinh 6: DPudng chuan cua thiét bi

- BO chinh duong chuan thiét bi cho ving notron nhiét(100KeV) va ving notron ning
lugng trén SMeV.

Nhom thuc hién s€ thuc hién viéc do dac khao sat trén cac nguén c6 nang lugng & hai
ving thip va cao (nhiét va nhanh trén 5MeV), tir d6 so sanh véi hé s6 chuan da thuc hién & phan
2.2.2 thuc hién viéc b chinh thong qua hai chirc ning do bd sung dd duoc thiét ké va ché tao.
Viéc nay duogc thuc hién nham tang do chinh xéac cua thiét bi tai hai vung nang luong.
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Hinh 7: B chinh cho suét liéu thép, két hop voi chuin noi thong qua do nhay ban dau cta
dau do.
Bang 2: Bang s6 liéu bd chinh cho suét liéu thap, két hop véi chuan ndi thong qua do nhay ban
dau cua dau do

L%gﬁig:g ﬁ?gsra;?élpi?/ {1 éljgvb)an Sb dém trén 30 gidy dose(uSv) trong 1 giay
2,923895 8506 3,46
2,622955 6296 2,54
2,361308 4846 1,95
1,942553 3188 1,25
1,614589 2297 0,87
1,167113 1468 0,56
0,609816 841 0,31
0,319502 629 0,20
0,139058 525 0,174125
-0,13142 401 0,1173125
-0,40123 306 0,0956875
-0,62118 246 0,076625
-0,74281 217 0,07275
-0,96442 174 0,05725
-0,99478 169 0,056375
-1,10628 151 0,05425
-2,16941 52 0,0154375
-2,8167 27 0,008875
-3,21179 18 0,00639125

Qui luat chuan dugc xac dinh véi hé s6 tuong quan tét, da duge nap vao vi xir Iy ciia thiét
bi. Két qua do so sanh tai phong chuén liéu tai vién khoa hoc va k¥ thuat hat nhan trinh bay trong
bang 3 [1]:



Bang 3: Gia trj do suit lidu twong duong khi so sanh vé6i gia tri sut liéu tuong duong tai phong
chuén cta Vién Khoa hoc va k¥ thuat hat nhan

Khoang cach Suat liég tuong duong Suét lidu tuong duong ghi nhén Sai sb
(cm) chuan (uSv/h) boi thiét bi (uSv/h) (%)
60 402 400 0,49
70 295 294 0,37
80 226 225 0,43
100 145 144 0,68
120 101 100 0,98
150 64 64 0,00

2.2.3 Ddnh gid phin bé licu trén cdc mat ciia dau do Prescila va dp dip ikng ning
lwong khdc nhau cia ddu do.

Tién hanh do nguén Am**'-Be’ tai cac mit khac nhau cua dau do dé danh gia phan b lidu

hay kha nang ghi nhan cua dau do tai cac mat khac nhau cua khdi dau do. Gia tri thuc nghiém
duoc cho trong Bang 4:

Bang 4: Két qua danh gia phan b lidu trén cac mat caa dau do [1]:

Mattrung |\ er | matn | Matun | matv
D tam
A R X 1A X <k X 21X X <k A SD P (%)
(cm) |[S6 dm| S6dém | SOodém | SO dém | SO dém
(cpm) (cpm) (cpm) | (cpm) | (cpm)
0 1106.2 1512.0 14474 | 1473.6 | 1616.0 | 1431.0 | 180.9 60.0
15 342.8 399.0 394.8 413.8 416.8 393.4 31.5 70.0
30 188.2 197.0 202.6 209.6 217.0 202.9 14.9 90.0
45 117.8 131.2 121.8 130.4 135.8 127.4 14.5 95.0
60 83.8 87.6 86.0 88.8 88.8 87.0 0.6 99.0
75 61.8 64.0 62.4 63.8 62.8 63.0 5.4 99.5
- P: B$ dong nhdt theo hwéng ciia dau do tinh theo phin bo
Poison, . .
- D : khoang cach tir dau do toi nguon; 7
- Mat [ II III, IV la bon mat xung quanh cua tinh thé ghi nhan |~
notron nhanh; ) .
- Mat trung tam: la mat chinh dién twong wng voi tinh thé ghi
nhdn notron nhg’ét;
- SD d§) léch chuan; .
- A: so dem trung binh cua ca 5 mat.

Dé danh gia kha nang dap ing ning lugng khi ghi nhan cia thiét bi, nhom thuc hién dé tai
da sir dung mot qua ciu nhwa c6 duong kinh 35¢m bao phit quanh nguén Am**'-Be’ 1am thay dbi
nang luong clia ngudn notron va tién hanh do suat liéu notron



Bang 5: Ning luong hiéu dung ciia ngudn neutron (Am241-Be’) khi st dung cc qua ciu PP

nham bién di¢u nang luong.

Pudng kinh qué cau (cm)

15 20 25 30 35

Nang lugng (Mev)

3.2224 2.6712 222 1.875 1.62

Neutrons/S

2.00E-06

1.80E-06

1.60E-06

1.40E-06

1.20E-06

——
IS

1.00E-06
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Hinh 8: Phd ning lugng ctia ngudn neutron (Am241-Be”) khi str dung qua ciu

PP duong kinh 35cm nham bién diéu ning lugng

Bang 6: Két qua do danh gia dap ung thay d6i ning luong thong qua viée sir dung qua cau nhwa
¢6 dudng kinh 35 cm bao phu ngudn Am**'-Be’[1].

Khoang
cach 60 80 100 150 250
(cm) , , , : —
Suat Suat Suat Suat Suat liéu
STT S6 lidu do S6 | litudo | S6 | lidudo Sb lidudo | S6 do
dém | (uSv/h) | dém | (uSv/h) | dém | (uSv/h) | dm | (uSv/h) | dém | (uSv/h)
1 2230 | 108,77 | 1238 | 60,53 | 846 | 41,44 | 425 20,93 | 225 11,17
2 2164 | 105,56 | 1255 | 61,36 | 860 | 42,13 | 423 20,83 | 218 10,83
3 2125 | 103,67 | 1251 | 61,17 | 840 | 41,15 399 19,66 | 201 10
4 2151 | 104,93 | 1253 | 61,26 | 812 | 39,79 | 380 18,73 | 243 12,05
5 2183 | 106,49 | 1300 | 63,55 | 814 | 39,89 | 431 2122 | 214 10,64
AVG | 21706 | 105,88 | 1259.4 | 61,57 | 834,4| 40,88 | 411,6 | 2027 | 220,2 | 10,94
STD 39,34 1,91 | 23,65 | 1,15 [20,85] 1,01 | 21,47 | 1,05 | 1545] 0,75
Suat [iéu
chuén 60,87 39,64 20,37 9,49
(uSv/h)
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Hinh 9: B6 tri thuc nghiém do sudt liéu twong duong va danh gia dap tng
thay doi nang lugng voi qua ciu 35¢m tai phong chuén
2. 3. Ban luan

Pau do do notron sir dung cAu trac PRESCILA c6 d6 nhay cao nho hi¢u suét ghi tdt cua
cac tinh thé va viéc str dung nhiéu tinh thé phdi hop. Ngoai ra ciu trac dau do nay cho phép can
bang giita hiéu suit gi va niang luong, diéu nay din dén viéc thiét 1ap mdi twong quan giita sb
dém va liéu khong phu thudc vao ning luong, ddy 1a y nghia 16n nhét trong sir dung cua thiét b
do liéu notron trong thyc tién.

Puong chuan duoc nhom nghién ctru thiét 1ap c6 hé s6 twong quan boi tiém can dén 1, diéu
nay khang dinh d9 tin cay ctia viéc xay dung duong chuan st dung trong thiét bi.

Két qua danh gia thiét bi tai Phong chudn cta Vién Khoa hoc va k¥ thuat hat nhan cho thay
do tin cdy cao cua thiét bi duge ché tao va dinh chuén.

Két qua khao sat vé do dong nhat cua két qua do véi ngudn & cac hudng khac nhau 1a rat tot
khi thiét bi do cach ngudn phat trén 30cm véi do dong nhét 16n hon 90%.

Két qua ban dau khao sat vé dap ung ning lugng cho thiy viéc giam ning luong khong anh
hudng nhiéu dén két qua do cia thiét bi.

Céac van dé ton tai: Thiét bi can duoc tiép tuc danh gia tinh nang st dung va kha ning st
dung trong cac moi trudng do khac nhau nham hoan thién thiét bi hon, néu vuot qua duoc cac
danh gia nay két qua ctia nghién ctru c6 thé di dén viéc san xuét thr nghiém véi qui mé nhé nham
hoan thién k¥ thuat va cong nghé, hira hen mot giai phap mai trong do liéu lwong notron tai Viét
Nam.

3. KET LUAN

Nhom thuc hién da ting budc hién thuc hoa vige ché tao thiét bi do liéu notron c6 kich
thude phu hop voi diéu kién do hién trudng, thich hop véi do va phat hién cac ngudn phat notron
c6 ning luong khac nhau ma van dam bao d6 tin cdy. Thong qua cong viéc da cé nhimng thong tin
hira hen vé mot gia phap do liéu luong notron mai c6 do tin cay cao dac bi¢t thich hop véi truong
notron c6 nang lugng khac nhau hodc nang lugng 16n.

Ngoai ra, cac giai phap vé chéng nhiéu do birc xa gamma di kém ciing dan duoc giai quyét
(1mSv/h d6i voi kha nang chdng nhidu gamma tu than, 2mSv/h d6i v6i kha nang chng nhiéu
gamma chu dong) thong qua viéc sir dung tinh thé do trong cdu trac dau do va ciu trirc hé thong
dién tr dap ung.
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THE FIRST RESULT IN RESEACHCHING , MANUFACTURING
NEUTRON SURVEY METER USING PRESCILA PROBE
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Abstract: The technique of measuring and dosing neutrons using the PRESCILA probe
structure studied and proposed by Los Alamos National Laboratory (USA) has shown that the
ability of the neutron dosimeter to meet the measuring range energy is wide from thermal
energy to 100 MeV and less dependent on energy. The structure of detector is a dual-
scintillator ZnS(Ag)+6LiF and ZnS(Ag) + plastic, using both fast and thermal types, with a
structure of detector Prescila like that It also measuring high energy but has small volume and
volume, directional response, gamma rejection up to 2 mSv/h. Based on the outstanding
features of the Prescila detector, the research team has studied the structure of Prescila
detector, designed and manufactured A block of analog electronic to receive and process
transducer signals and electronic blocks, Digital function and function response of the device.
We also used the theory in measurement radiation detection for neutron, the calibration dose
method using the Am241-Be9 bare source build the calibration curve at laboratory and
calibrated at the secondary standard dosimetry laboratory. Initially, the research team has
built a complete neutron survey meter with built-in basic applications: measuring neutron
dose rate and cumulative dose with high sensitivity, accuracy and response wide range (from
thermal neutron to fast neutron) structured in compact portable form. This paper presents a
summary of the initial results in the research and manufacture of experimental neutron survey
meter using Prescila structure probe in the framework of implementing the project: "Research
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and manufacture equipment testing Measuring neutron dose to control neutron radiation dose
used in industry”

Keywords: Neutron survey meter, Prescila neutron probe, radiation safety
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