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Tom tat: Pa xac dinh dugc ham luong **’'Cs bang phwong phap phd ké gamma sir dung
detector Germanium siéu tinh khiét (HPGe detector). P4 nghién ciru chuan ning luong, tinh
toan hi¢u suét tai dinh 661.62 kev va mot s6 thdng sé quan trong nhu: thoi gian chét, do phan

giai nang luong, gidi han phat hién, gisi han dinh lugng. Quy trinh xac dinh ham lwong **'Cs
bang pho ké gamma da duoc &p dung phan tich mot s6 mau cho két qua tét vai do nhay cao.
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Abstract: The determination of *’Cs concentration by gamma spectrometry using High
Purity Germanium detector (HPGe detector) has been done. Study of energy calibration,
efficiency calculation at 661.62 kev photopeak and some important parameters such as: dead
time, energy resolution, lower limit of detection, minimum detectable concentration has been
taken. The procedure of determining **’Cs concentration by gamma spectrometry has been
applied to analyse some samples showing good accuracy with high sensitivity.
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I Giéi thigu
1. Pdi twong nghién cieu
137Cs 1a mot san pham phan hach tir cac hoat dong hat nhan cia con nguoi: cac thir nghiém
hat nhan, bom nguyén ttr, hoat dong cua céc nha may dién nguyén tir va cac su cd, tai nan hat
nhan. Hién tai **'Cs dang dugc dung trong diéu tri ung thu nhu 1a mét ngudn kin. N6 ciing dwoc
sir dung 1am chat danh dau bic xa dé xac dinh su dn mon, dong can; lam ddng hd nguyén tir va
chiéu xa thuc pham...

137Cs 12 nguyeén t6 phong xa beta va gamma c6 chu ki ban ra 1a 30,17 nam.

2. Phuong phap phé ké gamma

Pho ké gamma 1a phuong phép xac dinh, dinh lugng cac nguyén t6 phong xa bang cach phan
tich phd ning lugng gamma cua chdng phat ra.

Mau chuan va mau do duoc ghi nhan trong ciing mét diéu kién, cdu hinh do. Mau chuan va
mau do can 6 sy tuong quan vé thanh phan, tinh chat.

MJi nguyén té phong xa s& phat ra mot hodc nhiéu buc xa gamma c6 ning lugng xéac dinh.
Duya vao téc do dém ghi nhan dugc tai c&c vi tri dinh nang lwong (mau chuan) ta c6 thé xac dinh
duoc hiéu suét ghi cia detector tai vj tri ning luong d6. Xac dinh cac dinh ning luong cua mau
can do cho ta biét thanh phan ciia mau, tir sé dém tai dinh ning lwong d6 va hiéu suat ghi s& cho
hoat d6 hay ham luong ctia nguyén tb trong mau.

Hiéu suat ghi:
e _ Sref
T Arer t 1,
Ser: dién tich dinh 661.62keV cua **Cs trong miu chuin da trir phng
t : thoi gian do
Aver: hoat do cua **'Cs trong mau chuén tai thoi diém do

I,: hé s phan nhanh cia dinh 661.62 keV 1a 85.12%



Tir d6 tinh dugc hoat do **’Cs trong mau:

S
A=——(Bq)

B Eref- t. Iy
V6i S : dién tich dinh 661.62keV cua **'Cs trong mau do d trir phong
eref - hiBU Suat ghi tai nang luong 661.62keV tinh dwoc tir mau chuan

Trong truong hop dang ndi dén, mdau chudn da biét hoat dé cua **'Cs tir dé ta c6 thé tinh
ot hiéu suat ghi cua detector véi dinh 661,62 kev cua *'Cs tir dé tinh cho mau can do. Trong
trirong hop mau chudn khéng cd thanh phan cia nguyén to can do, ta phdi xay dung dwong
chudn hiéu sudt ghi tir c&c nguyén té khac, tir d6 ¢é thé suy ra hiéu sudt tai dinh can tinh toan.
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3. Mt s6 thong sb

3.1 Thei gian chét

Thoi gian chét (dead time) trong cac hé dién tir xtr Iy xung ciing nhu su chdng chit xung dan
t61 su mat s6 dém tir dinh ning luong toan phan. Céac hiéu tng nay dic biét quan trong trong
truong hop toe do6 dém 1om.

Thoi gian chét chinh 14 thoi gian may ban xir 1y xung va khong thé tiép nhan thém mot xung
khac. Hau hét cac may phan tich bién d6 nhiéu kénh hién dai déu c6 dong hd do thoi gian thuc
To (real time) va thoi gian lam viéc T; (live time): To=T, +Z1;, trong d6 7; 13 thoi gian chét cua
timg xung duoc ghi nhan. Bing viéc st dung thoi gian 1am viée trong cic phép do ta s& loai bo
duoc hiéu ing thoi gian chét.

3.2 Do phdn giai nang luong

D6 phan giai nang lugng (FWHM) 1a mét thong sé vat 1y dac trung cho kha ning tach va
phan biét cac bic xa gamma & gan nhau. Trong truong hop li tudng céc tia gamma cé ning
luong gidng nhau, khi bi hap thu toan b nang lugng trong detector va do d6 bién do cua xung
sau khi qua bo phan dién tir nhu hé tién khuéch dai, khuéch dai di vao hé phan tich bién do co do
I6n nhur nhau. Cac xung do ching tao thanh s& roi vao cung s6 kénh trén phd gamma. Nhung
thuc té cac dinh phd trai rong trén mot sé kénh, véi xac suét roi vao kénh trung tim 1a 16n nhat.
Nhu vay mdi mot dinh hap thu quang dién cd bé rong xac dinh. Keénh trung tam, chinh 13 kénh
g Vi Vi tri cuc dai ciia phd. Vi tri cuc dai caa dinh thude vao ning lwong cua tia gamma. Néu
d6 rong AE cang nho, tic 1a dinh cang hep thi cang c6 thé phat hién nhitng dinh nim canh nhau.
Nhung néu do rong AE cang 16n, cac dinh 1an can nhau khéng thé tach roi thi chiing duoc xem
nhu mot dinh. Nhu vay chinh d6 rong dinh quy dinh kha niang phan giai cia thiét bi do pho.

3.3 Gidi han phat hién
. o
LLD = ——— = 0.012639(Bq)

(Dbi vai hé phod ké gamma HPGe tai Trung tdm Phan tich — Vién Cong nghé Xa hiém)
V6i LLD : gidi han phét hién

ogc 0 léch chuén cua phong trong ving dinh ning luong cua **'Cs

€ - hiéu suét ghi tai ning luong 661.62 keV

t - thot gian do

3.4 Giol han dinh luong

4.660 Bq

MDA =
e.t.m kg




V&i MDA: gigi han dinh lugng
o :doléch chuan tai dinh 661.62 keV
e :hiéu suit ghi tai ning luong 661.62 keV
t : thoi gian do
m  : khdi lugng mau
1. Thuc nghiém
1. Dung cu, xir Iy mau

Mau do dugc siy khd va nghién min sau dé duoc cho vao hop nhua béan kinh 5¢cm, chiéu
cao 2cm. Sau khi can lai khdi lwong, mau dugc do trong detector Ge siéu tinh khiét. Thoi
gian do dya trén ham lugng **'Cs trong miu.

2. Chuin ning luong

Vi phuong phap pho ké gamma dugc dung dé xac dinh thanh phan cua ngudn chua xac dinh,
ta can hiéu chuan nang lugng. Qué trinh hiéu chuan dugc thyc hién bang cach sir dung céac dinh
ning luong ctia ngudn da biét. Bai vi s6 kénh ti 1¢ thuan voi ning lugng, sé kénh c6 thé doi
thanh nang luong.
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3. Higu suit ghi va dwong cong higu suat ghi
Mau chuan st dung 12 IAEA-375 c6 hoat do riéng **’Cs tai thoi diém 31/12/1991 1a 5280 Bg/kg,
khéi luong 2504g.
Hoat do caa *'Cs tinh tir 31/12/1991 dén thoi diém ngay 09/12/2015:
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Left Marker: 2674 . E58.4 ke
Right Marker: 2658 : EBB4 3 ke
Centroid: 2627 : BE1.E ke

Area: 1074237 +0.10%

FPwWHM, PWTH: 1.292 2379 keY
Gaussian Ratio: 1.010

ROl Type: 1

Integral: 1073534
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Ap dung tinh hoat 6 **'Cs:

Tén Hoat do riéng (Bg/kg) Két qua Két qua cua
X X X Bq/kg) IAEA
Lan1 Lan 2 Lan 3 (
(Ba/kg)
IAEA bottle 112.4 116.1 115.7 114.7+2.9 | 1186 +2.9
108 sample 5
IAEA bottle 741.7 759.1 727.2 742.7 +22.6 | 715+ 30
164 sample 5
IAEA bottle 11.9 12.1 11.9 12+ 0.2 12+ 0.4
171 sample 5

I1l.  Kétluan

Bai bao céo da gidi thiéu so luoc vé phuong phap pho ké gamma, mot sb thdng s6 anh huong
dén phép do, cach xac dinh hoat do *'Cs trong mot sé mau dat.

Phwong phap x4c dinh ham lwong **’Cs bang phuong phap phé k& gamma sir dung detector
Ge siéu tinh khiét cho két qua tét, trong gigi han chap nhan cua bai kiém tra chat luong cua
IAEA.
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