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TOM TAT

Nghién ciru ndy trinh by vé hiéu chudn va ddnh gia dap g nang lwong doéi voi 03 dong may
do sudt liéu cam tay (PSM) sir dung chim birc xa gamma phdt ra tir nguon **'Cs va chivm birc xa tia
X phé hep (N-40, N-60, N-80, N-100, N-120). Két qua thu duwoc cho thdy dong mdy Inspector diing
ong dém Geiger-Miiller (GM) ddp iing tot voi bire xa gamma, tuy nhién doi véi cde pham chat birc
xa tia X phé hep thi dong thiét bi nay cé ti sé twong doi R trong khodng 1,94 + 3,21 lan, cho thdy gid
tri birc xa ghi nhdn va hién thi [6m hon vai lan so véi gia tri buc xqg tham chiéu. T rong khi do, dong
thiét bi AT6130C ding ong dém GM véi tam loc déap vmg tot véi bire xa gamma va mét s6 pham chat
birc xa tia X phé hep nhu N-80, N-100, N-120. Péi véi dong mdy chat lwong cao AT1121 dimg dau do
nhdp nhady sir dung tinh thé plastic, két qua cho thdy chiing dap vmg ndng lirong tot cho tdt ca cac logi
birc xa dugc khdo sat. Két qua nay la co so cho viéc tim kiém va thiét ké vdt liéu che chan cho dong may
Inspector dé cé thé hiéu chudn t6t cho ca hai logi birc xa gamma va tia X (ddc biét la N-80).

Tir khod: hiéu chuan; dap ung ning lwong, gamma va tia X; may do suét liéu cam tay

1. Giéi thiéu

Buc Xa ion hoa duoc (ng dung rong rii trong cac ki thuat chan doan va diéu trj bénh
nhan, trong cac ung dung cong nghiép, néng nghiép lién quan khac (Ngo, 2004). Viéc xac
dinh liéu birc xa va canh bao an toan cho nhan vién bic xa, bénh nhan, dan ching dugc thuc
hién dwa trén nhitng may do liéu, suat liéu buc xa, liéu ké ca nhan, liéu ké dién tir, bat do
lidu... Trong qué trinh str dung, cac thiét bi nay can duoc hiéu chuan tai cac phong thi nghiém
chuan liéu cap 2 (Secondary Standards Dosimetry Laboratories — SSDL) theo tiéu chuan
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4037:2019 nham dam bao tinh chinh xac theo quy chuan ki thuat chung caa qudc té (IAEA,
2000; 1SO 4037-3:2019, 2019; Le et al., 2022; Nguyen et al., 2020-2021; NCRP, 1978).

Nghién ctru ndy trinh bay vé viéc hiéu chuan va danh gia dap tmg nang luong cho 3
dong thiét bi Inspector, AT6130C va AT1121. Két qua khao sét cho thy rang dong thiét bi
Inspector dung 6ng dém GM dap tng tét véi bic xa gamma caa nguon *¥’Cs, tuy nhién lai
bi boi nhan 16n hon gap vai 1an khi hiéu chuan vai tia X phd hep. Trong khi d6, dong may
AT6130C véi cing loai dau do (c6 tdm che chan ctra s6) nhung lai c¢6 dap wng tdt vai ca birc
Xa gamma cua ngudn *¥’Cs va mot sé pham chat birc xa tia X phd hep nhu N-80, N-100, N-
120 véi cao thé twong tng lan luot la 80 kV, 100 kV, 120 kV (ISO 4037-1:2019, 2019).
Trong s6 cac dong may do liéu, suat lieu, AT1121 1a dong may chat luong cao véi dau do
nhap nhéy st dung tinh thé plastic, dong may nay do co thé sir dung dé do dac rat tét cho ca
birc xa gamma va tia X, dap ung toan bo cac pham chat buc xa da duoc khao sat, bao gom:
N-40, N-60, N-80, N-100, N-120, *¥’Cs. Két qua nghién ctru cho thay viéc hiéu chuan cac
thiét bi do suét liéu Inspector, AT6130C va AT1121 va danh gia kha ning dap ung ning
lwong cua ching 1a quan trong, tir d6 dua ra cac khuyén nghi trong viéc lra chon thiét bi pha
hop vé&i muc dich sir dung cho viéc do suét liéu photon. Bén canh d6, néu chi dung thiét bi
Inspector cho ca 2 muc dich hiéu chuan gamma va tia X thi can can thiép vé mit ki thuét
dién tr hoac thiét ké vat lidu che chan pha hop, dé dong thiét bi nay c6 thé dap tng tot ca
hai loai btrc xa v&i mot chi phi hop i 1a diéu dang dé quan tdm nghién cuu tiép theo.
2. Vatliéu va phwong phap nghién ctru
2.1. Phong chuin gamma nguon *3Cs va nguén tia X pho hep

Phong chuan liéu cp 2 sir dung ngudn birc xa gamma tai Trung tm Hat nhan Thanh phd
Ho Chi Minh (CNT) duoc xay dung dya trén tiéu chuan 1SO 4037:2019 véi thiét ké 600 cm x
380 cm x 385 cm (Hinh 1) véi do day cua cac birc tuong bé tdng cét thép 1a 47 cm. Suét liéu
birc xa ngoai phong chuan khi nguon phét ¢ ché do manh nhat 13 0,25 pSv/h, dam bao an toan
burc xa vai nhén vién birc xa va dan chidng xung quanh (National standard — TCVN 6866: 2001,
2008). Ngudn *¥Cs c¢6 hoat do 26,973 Ci (13/05/2019) duoc dat trong tru chtra ngudn
(HopeWell Design INC. Model: CS-0 20, SN: 013) tai phong chuan liéu gamma, c6 thoi gian
hoat dong dugc khuyén nghi 13 10 nam theo chtng chi chit luong ngudn buc xa (Eckert &
Ziegler, 2019) kém theo cua nha san xuat. Khi khdng hoat dong, suét liéu bac xa téi da xung
quanh tru chtra nguén (cach bé mat tru nguon 30 cm) 1a khéng qué 5 puSv/h. Tru chia nguon
¢6 3 tAm chi dugc diéu khién bang tay véi cac mic suy giam bac xa a4 1an, 10 1an, 25 lan. Hé
thdng laser 3 chiéu duoc sir dung dé xac dinh vi tri dat budng ion hoé hoic thiét bi ghi do suit
liéu cam tay. Phong duoc trang bi hé thong canh b4o an toan nhiéu 16p. Truong liéu gamma sir
dung ngudn bac xa gamma phat ra tir ngudn **’Cs tai Phong chuan liéu cap 2 cia CNT dugc
xay dung dya trén tieu chuan 1SO 4037:2019 véi dai suat liéu nam trong khoang 9,4-47183,2
uSv/h (12/2021) (Nguyen et al., 2020-2021).
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Khoi che chin

Bubng ion
\ 3 137
Nguon '7'Cs ho#/ PSM
7
___________________ °
Bo chudn truc :
H'(10): 9,4 - 471832 (uSv/h) :
B6 khing dam bao do = 10% ] ]
(06/2023) Khoang cach d
IS0 4037:2019

Hinh 1. Phong chudn liéu cap 2 VOi nguo”‘n 137Cs
Tuong ty phong chuan lieu gamma, phong chuan lieu tia X (Hinh 2) tai tai Phong
chuén lidu cdp 2 cia CNT duoc thiét ké va xay dung theo tiéu chuan 1SO 4037:2019 véi
kinh thudce 760 cm x 380 cm x 385 cm. Tudng dugc thiét ké va xay dung dam bao an toan
birc Xa cho nhan vién bt xa va dan chiing xung quanh véi suat liéu do ngoai phong khi phat
& ché d6 cao nhat 14 0,28 puSv/h (National standard — TCVN 6866: 2001, 2008). Hé phét tia
X (model X80-160-E, Hopewell Design, Inc.) gdm: may phat tia X véi dai cao thé st dung
la 5kV-160 kV, dong phéat cuc dai 1a 30 mA (Hopewell Designs Inc., 2019). Hé théng che
chan, hé théng 1am mat, b loc chim buic xa 1am bang vat liéu Al va Cu cing c6 do tinh
khiét 99,99%, trong khi Sn va Pb ¢ d6 tinh khiét lan luot 12 99,95% va 99,97% (CAMEX
spol. s.r.0., 2019). B6 can chinh laser 3 chiéu va hé thong canh bao an toan thu dong va chu
d6ng. Trudng chuan lidu tia X dwoc thiét 1ap dya trén tiéu chuan 1SO 4037:2019 c6 dai suat
lidu nam trong khoang 17,2-21477,5 uSv/h (twong (ng cho pham chit tia X phd hep N-80)
(Le et al., 2022; Nguyen et al., 2020-2021).
. 3 Ong phit tia X

Buéng
Bo tam loc B thm loc ion hoa/
bo sung PSM

hip thu

____ ______ I

Truc chum tia

; o - birc xa .
. Trudng xa
H*(10) (N-80): 17,2 — 21477,5 (uSv/h) Chiion: slecteon
B¢ khong dam bao do = 10% -
IS0 4037:2019

Hinh 2. Phong chudn liéu cdp 2 véi nguon tia X phé hep
2.2.  Phwong phdp hiéu chudn thiét bi do sudt liéu va ddnh gid ddp iing ning lwong
Tai CNT, viéc hiéu chuan cac thiét bi PSM duoc thuc hién béng phuong phap hiéu
chuan thiét bi trong truong birc xa di biét (Hinh 3) (IAEA, 2000; 1SO 4037-3:2019, 2019).
Truong buc xa di duoc biét rd qua viéc xay dung trudng chuan lidu gamma va tia X (Le et
al., 2022; Nguyen et al., 2020-2021). Céc thiét bi can hiéu chuan dwoc dat vao vi tri trén truc
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chum tia ma ta da biét dugc suat lidu chuan tham chiéu, btc xa duoc bat phat va thiét bi
dugc hiéu chuan ghi nhan suat lidu va két qua duoc ghi nhan qua camera quan sat truc tiép
(Hinh 4). Suét lidu ghi nhan nay duoc hiéu chinh béi anh huong cua &p suat nhiét d6 moi
truong, sau d6 duoc so sanh véi suat liéu chuan tham chiéu, khi d6 ta thu dwoc hé sb chuan
qua cong thiee (1) (IAEA, 2000; 1SO 4037-3:2019, 2019).

Ngudn birc xa ~———____ Thiét bj duoc hiéu chuén

Hinh 3. Thiét bi dwoc hiéu chudn trong truong liéu da biét
Hé s hiéu chuan cho thiét bi do suit liéu cam tay va hé s6 hiéu chuan trung binh dugc
xac dinh nhu sau (IAEA, 2000; 1SO 4037-3:2019, 2019; IAEA, 2008; Hoang, 2019):

H;"(10) T p™"
CFosu i = M PV _ P {273 150+tPSM D K, )
’ 0

raw_i raw0_i

CFpy = )

U _ = 3)

trong do:
CFogy ; : hé s6 hiéu chuén cho suét liéu thi i;
CFeg, : hé sb hiéu chuan trung binh;
H, (10): gia tri suat twong duong liéu méi trwong thir I duge sir dung hiéu chuan;
Mo : gid tri doc cua thiét bi PSM véi suat liéu H; (10);

MPN - gi& tri doc cua thiét bi PSM véi suét lidu phong;

raw0_i *
"M p™M : gia tri nhiét d¢ (°C) va ap suét (hPa) khi higu chuan PSM véi suét lidu the i;
k, : hé sb phan ra phong xa ciia ngudn gamma *%'Cs;

N : s6 muac suét liéu dung hiéu chuan PSM;
U, : d6 khong dam bao do cua CFygy

U 1ean : 40 khong dam béo do trung binh cua n gia tri U;.
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Hinh 4. Thiét Idp hiéu chudn va déanh gid dép vmg ndng lwong ciia cdc thiét bi PSM

Bang 2 trinh bay dai liéu photon va muc nang lwong ghi nhan caa cac dong thiét bi
Inspector, AT6130C va AT1121 (Data Sheet Specification of AT1121-AT1123, 2024; Data
Sheet Specification of AT6130C, 2024; Data Sheet Specification of Inspector, 2024). Cac
muc suat lidu dugc chon dé hiéu chuan cac thiét bi ghi do birc xa photon (gamma va tia X)
tai CNT gdm: 3 mirc co ban 1/3, 1/2, 2/3 so véi gia tri cao nhat cua dai liéu, truong hop sut
lidu trudng chuan khong du, s& chon gia tri 16n nhat twong tng muc 2/3. Bén canh 3 muc
trén, Phong chuan lidu cp 2 tai CNT chon thém 2 mic thap L1 va L, twong (ng mirc thudng
gap trong hoat dong cong viéc lién quan bic xa thong thuong (trong cong tac hiéu chuan tai
phong chuan lidu cap 2 suat liéu 4p dung khong thip hon 10 pSv/h vi gi6i han cua thiét b
hé Chuén) (IAEA, 2000; 1SO 4037-1:2019, 2019; ISO 4037-2:2019, 2019; 1SO 4037-3:2019,
2019; IAEA, 2008).

Bdng 1. Banh gia h¢ s6 CF cho viéc hiéu chudn PSM

Donvi )40 chdp nhan CF Ghi chi
vién dan .
ANSI Tiéu chuan qudc gia Hoa Ki vé kiém tra va hi¢u chuan
N323- 0,90-1,10 thiét bi an toan bic xa, 1978 (IEEE/ANSI N323-1978,
1978 1978).
IAEA, S tay Hiéu chuin thiét bj giam sat an toan birc xa, 1971
Harlcét:)gook 0,90-1,10 (IAEA, 1971). : :
UV ban An Thong tin cong bd trén website ctia iy ban an toan hat
,z) An hat nhan Canada "Canadian Nuclear Safety Commission" -
nhan 0,80-1,20 Muc3.5-E
Canada xpectations for survey meter calibration (Canadian

Nuclear Safety Commission, 2019).
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095 - 1,05 khi

Bao cdo sb - .
57 ctia Hoi H*(10) > 1000 u§v/h,

A £ 0,90 - 1,10, véi 50
dong Quoc

* 5 \ 7
gia vé Bao ng(/)h H;V/:: (012)0 i Danh cho phong chuan licu thict bi do khao sat buc xa

lggnvgggc 1.20. voi 10 psvh < (NCRP, 1978).
H*(10) < 50 uSv/h;

xa (NCRP) 26 7130, khi

Hoa Ky

H*(10) < 10 uSv/h

Khi tién hanh hi¢u chuén may PSM vdi buc xa photon
theo quy trinh hiéu chuén cta phong thi nghiém, mdi mot
phong thi nghiém c6 thé dua ra do chinh xdc (d9 léch)
ddi v6i mot thiét bi PSM duoge hiéu chuén, khi d6 can

CNT 0,75-1,25 tham khao d¢ chinh xac cua PSM theo dac trung ki thuat
do nha san xut dua ra. Ho so cap phép dang ki hoat dong
dich vu hd trg tmg dung ning lugng nguyén tir tai Trung
tam Hat nhan Thanh phé Ho Chi Minh (CNT) chon dai
chap nhan cho CF 13 0,75 = 1,25.

Bdng 2. Thong tin ki thudt va sudt lieu hiéu chuan cho mét sé thiét bi ghi do birc xa

Loai Di d Dla; ;l::ng Dii do Murc suat lieu hi€u chuan (uSv/h)
thiét bj U usvih) L L 13 12 23
ghi nhan
Ong Geiger-Mueller
dap tat halogen v6i Nhonhat 0,01 -
INSPECIOr 4 che cia s la 00IMev 1000 0 42 33 500 667
nhua MICA
. ) 50kev -  0,01-
AT6130C Ong Geiger-Muller 3 MeV 1000 15 42 333 500 667
Plastic nhap nhay véi 0,015 - 0,05 - 4700
AT1121 13 45 23500 35250
phu gia kim loainang 10 MeV  10.000 0

Pép tmg nang luong cua cac thiét bi do suat liéu 1a kha nang ghi nhan bic xa vai cac
mtrc ning luong khéc nhau théng qua ti s6 twong ddi R. Ti s6 R 1a thuong sé giira két qua
doc cua thiét bi do suat liéu sau khi da trir phong (Mread - Mbackground, USV/h) S0 Véi gid tri
tham chiéu dat vao (H"(10)reference (MSV/N)). Gid tri R duoc xac dinh theo cong thirc (4):

1 M M

. — "“VTread — "V'background ( 4)

“CF H'(0)

3. Két qua va thao luin

reference
3.1. Keét qua hiéu chudn cac thiét bi do suat liéu

Cac dong thiét bi Inspector, AT6130C, AT1121 dugc khao séat va théng ké theo luot
may hiéu chuan. Céac lugt hiéu chuan cho mdi dong may 1 hiéu chuan véi cac thiét bi khac
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nhau hodc cung thiét bi khi hiéu chuan véi cac ndm khac nhau. S6 luot hiéu chuan cho céc
dong thiét bi Inspector, AT6130C, AT1121 dugc thé hién trong Bang 3.

Bing 3. S6 lwot hiéu chudn cho cdc dong thiét bi Inspector, AT6130C, AT1121
S6 lwot khio sét thiét bi véi cac pham chét birc xa

Dong thiét bi

N-40 N-60 N-80 N-100 N-120 1¥7Cs
Inspector 5
AT6130C 2 4 2 5
AT1121 5

Két qua hiéu chuan 3 dong may Inspector, AT6130C, AT1121 tai phong chuan liéu
cép 2 dugc trinh bay nhu trong Bang 4. Qua khao sat ching toi nhan thay rang dong thiét bi
Inspector dung dng dém GM c6 thé duoc hiéu chuan tét véi birc xa gamma ngudn *'Cs
(CF= 0,95) véi do khong dam bao do 1a 24,08%, vai hé sé phi Ia 2. Tuy nhién, khi hicu
chuén véi cac pham chat cua tia X pho hep (N-40, N-60, N-80, N-100, N-120) két qua CF
nam trong khoang 0,32 + 0,51. R& rang ring cac gié tri nay nam ngoai khoang chap nhan,
nén két qua hiéu chuan dbi véi tia X phd hep vi thé 1a khong dat. Vi 5 lugt may duoc khao
st khi hiéu chuan véi buc xa gamma ngudn *¥7Cs va birc xa tia X phd hep N-80, d6 khong
dam bao do trung binh c6 gia tri 1an luot 1a 24,08% va 24,39%, véi k = 2. Cac pham chat
buc xa con lai dugc khao séat vai 2 lugt may, do d6 d6 khong dam bao do trung binh c6 gia
tri 16n, c6 thé lén dén 138,03%.

Bing 4. Két qua hé so hiéu chudn ciia cac dong thiét bi PSM

Pham Ning Inspector AT6130C AT1121
chét birc lwong
Xa trung U (%, U (%, U (%,
(Radiatio binh CF R k=2) CcF R k=2) CcF R k=2)
n quality) (keV)
N-40 333 032 312 6015 17,24 0,06 17,93 1,14 0,88 11,35
N-60 47,9 0,34 295 13830 248 0,40 11,32 0,95 1,05 11,32
N-80 65,2 0,34 292 24,39 1,03 097 573 0,91 1,09 471
N-100 83,3 0,41 245 69,14 092 1,09 11,55 0,99 1,01 11,55
N-120 100 051 194 8046 1,03 0,97 11,26 1,01 0,99 11,26
187Cs 661,7 0,95 1,06 24,08 099 1,01 314 0,95 1,05 2,99

Trong khi d6, voi cing dau do 1a éng dém GM nhu Inspector, dong may ghi do suat liéu
birc xa AT6130C c6 hé s6 hiéu chuan dap ng tét cho cac pham chét birc xa N-80, N-100, N-
120 va gamma ngudn *¥’Cs. Biéu nay cho thay rang véi ciing loai dau do va cuing loai buc xa
t6i, kha nang dap ung cua cac dong thiét bi khac nhau 13 khac nhau. Tuong ty nhu dong may
Inspector, ta nhan thiy riang dong may AT6130C véi 4 hoic 5 luot khao sat thi do khong dam
bao do trung binh ¢ gié tri nho hon so véi khi khao sat 2 Iuot. D khong dam bao do cho moi
dong thiét bi duoc danh gia dua trén d6 khong dam bao do cua mdi lan hiéu chuan va dya trén
su khéc nhau cua céc hé s6 CFi caa mdi luot hiéu chuan. Vay tang s6 luot hiéu chudn sé& gidp
tang s luot théng ké CFi va s& giam do khong dam bao do cho CF trung binh ciia dong thiét bi.
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Tuy nhién, do cac luot hiéu chuan khéc nhau c6 CFi khac nhau, dan dén CF trung binh luén ton
tai d6 khong dam bao do U (CF) dic trung cho dong thiét bi do.

Vé6i dong may do liéu, suat liéu chét lugng cao nhur AT1121 dung dau do plastic nhap
nhéy véi phu gia kim loai niang, dong thiét bi nay co dap Gng rat tét véi tat ca cac pham chat
birc xa dwoc khao sat gom gamma ngudn *¥Cs, tia X phd hep v&i pham chat tir N-40 dén N-
120. Vi tat ca cac pham chit birc xa duoc khao sat, dong thiét bi nay c6 hé sb chuan trong
khoang 0,91 dén 1,14 va c6 do khong dam bao do c6 gia tri rat thap khi théng ké khao sat
du 5 luot may véi do khong dam bao do bang 2,99% cho gamma va bang 4,71% cho tia X
N-80. Két qua cho thy dugc dong méy nay cd hé sb hiéu chuan va d6 6n dinh rat tét so voi
hai dong may con lai duoc khao sat.

Qua két qua Bang 4, ta thay dugc khéng chi véi Ispectror va AT6130C ma véi ca dong
thiét bi AT1121 khi khao sat voi 2 luot thiét bi s& ¢ U(CF) 16n hon dang ké so véi khi dugc
khao sat 5 lugt & cac pham chat khac. Két qua trén ta thay duoc rang céc thiét bi co dau do
plastic nhap nhdy AT1121 c6 két qua hiéu chuan tét v4i ca gamma va tia X ning luong thip
(33,3 keV). Bén canh d6, voi cing dong dau do 1a dng dém GM nhung c6 két qua hiéu chuan
khac nhau, dong may AT6130C dap ung tot vai tia X N-80, N-100, N-120 va tia gamma
(phét ra tir ngudn *3’Cs), trong khi d6 dong may Inspector chi c6 két qua hiéu chuan tét voi
tia gamma ma khong dat khi hiéu chuan véi tia X.

3.2. Pdnh gid dap teng ning lwong cdc thiét bi do sudt liéu

Ti s6 twong ddi R cua suét liéu thiét bi ghi nhan va suit lidu tham chiéu dwoc tinh qua
cong thac (4) va duge trinh bay nhu trong Bang 4. Qua so sanh 3 dong thiét bi Inspector,
AT6130C va AT1121 ta thiy duoc dong may AT1121 véi dau do plastic nhap nhay c6 dap
g rat tét vé ning luong photon ving khao sat 33,3, 47,9, 65,2, 83,3, 100, va 661,7 keV.
Dong méay AT6130C véi dau do GM co dap ung tét vé ning lugng photon & cac muc khao
sat 65,2, 83,3, 100, va 661,7 keV twong tng véi cac pham chét birc xa N-40, N-60, N-80, N-
100, N-120, *¥’Cs. Dong Inspector véi dau do GM, c6 dap ung tot vé nang luong photon
muc khao sat 661,7 keV, & ving ning luong thap (33,3 - 100 keV) tin hiéu ghi nhan duoc

bi boi nhan vai 1an so véi gid tri tham chiéu. Két qua dugc minh hoa nhu trén Hinh 4.

7.59
7.0 H
6.5
6.0+
5.54

+  Inspector
«  AT6130C
ATI121
5.04 (-1m han ll'ﬁl_ll
4.5 | Gidi han dui|
4.0+
3.5+
309 s
2.5+
2.0
1.5 .
1.0 it :
059 «
0.0 +—= T , T . . . .
0 100 200 300 400 500 600 700

Niing lugng (keV)

Ti sb twong déi R

Hinh 4. Dap iing nang luong cua cdc dong mdy do gucft liéu Inspector, AT6130C va AT1121
(Gidi han trén, gioi han dudi dwoc lay theo dai chap nhdn CF tai CNT néu trong Bdng 1)
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Két qua trén cho thay rang thiét bi AT1121 c6 thé ghi nhan va dap tng tét voi tat ca pham
chat buic xa duoc khao sat nhur N-40, N-60, N-80, N-100, N-120, *¥Cs. Trong khi d6, dong
thiét bi AT6130C c6 thé ghi nhan va dap tng tét mot phan ving ning lwong thap va tét hon ¢
viing nang luong cao. Cudi cling, dong thiét bi Inspector chi ¢d thé dap tng tét ving ning luong
cao, véi ving ning luong thap dap ung la khong tét. Cac két qua hiéu chuan va danh gia dap
g ning luong cua 3 dong thiét bi trén phu hop véi tai liéu ki thudt duoc cung cap tir hing
thiét bi (Data Sheet Specification of AT1121-AT1123, 2024; Data Sheet Specification of
AT6130C, 2024; Data Sheet Specification of Inspector, 2024). Bén canh d6, d6 khong dam bao
do ctia dong thiét bi ndy 12 16n nhét trong 3 dong may dugc khao sét. O ving ning luong thap,
Inspector hién thi suét liéu ghi nhan 16n gap vai 1an so véi suat liéu tham chiéu va co do khong
dam bao do 16n. Nhu vay, mot trong nhitng diém tha vi ma ching téi nhan ra trong qué trinh
cac thiét bj dugc hiéu chuan & trén 1a can mot giai phap nghién ctru dé t6i wu hoa chi phi va
chat luong ghi do, ¢ thé xem xét dén giai phap can thiép dién tir hodc vat liéu che chan phu
hop cho céc dong thiét bi dap (ng thap nhu thiét bj Inspector nhim nang cao hiéu qua ghi do
suét lidu ma it anh huong dén két qua & niang luong 661,7 keV.

4. Kétluan

Dong thiét bi do lidu, suét liéu AT1121 sir dung dau do plastic nhap nhay cé kha ning
ghi nhan va dap tmg nang luong rat tét véi cac pham chat bic xa dugc khao sat gdm gamma
137Cs, tia X phd hep (N-40, N-60, N-80, N-100, N-120), tir 6 cho két qua hiéu chuan dat
theo dai gigi han CF dugc dua ra.

Thiét bi c6 dau do la dng dém GM: dong thiét bi vai tim loc che cira s6 (AT6130C)
c6 dap tmg niang luong tot véi birc xa gamma ngudn ¥Cs va mot s pham chat tia X phd
hep nhu N-80, N-100, N-120 c6 hé sb hiéu chuan dat. Dong thiét bi Inspector chi dap wng
nang luong tot vai bic xa gamma ngudn *¥7Cs, tuy nhién bj boi nhan khoang 1,94 + 3,21 lan
dbi véi cac bic xa tia X phd hep duoc khao sét.

Ddi véi cac thiét bi co dau do GM, hién thi suat liéu bi bdi nhan, vuot suét liéu tham
chiéu ving ning luong thap, can nghién ctu can thiép dién tir hodc vat liéu che chan pha
hop dé suét liéu hién thi gan bang suat liéu tham chiéu ma it anh huong dén két qua ¢ niang
lugng 661,7 keV.

% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

This paper presents the calibration of gamma radiation using *’Cs source and narrow-
spectrum series X-ray qualities (N-40, N-60, N-80, N-100, N-120) for Portable radiation survey
meters (PSM) in Secondary Standards Dosimetry Laboratories (SSDL) at the Center for Nuclear
Technologies (CNT). The results show that the Inspector equipment with a Geiger—Miller counter
(GM) responds well to gamma radiation. However, for the narrow-spectrum series X-ray qualities,
this equipment showed poor reliability with a relative ratio of R in the range of 1.94 + 3.21 times
higher than radiation field reference, leading to unsatisfactory calibration results for narrow-
spectrum X-rays. The AT6130C equipment using a GM counter detector and a filter, responded well
to gamma radiation and some narrow spectra such as N-80, N-100, and N-120. As for the high-
quality model AT1121 using a plastic scintillation detector, the results indicate that it can provide
good energy responses for all investigated radiation qualities. Therefore, further research will find
and design shielding materials for the Inspector equipment aiming to calibrate well against gamma
radiation and X-rays, particularly N-80, in a cost-effective manner.

Keywords: calibration; energy response; gamma and X-ray; portable radiation survey meter
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