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TOM TAT
Ung dung phwong phdp trimg phung trong phan tich kich hoat dd va dang dwoc

trién khai ¢ mot sé nudce trén thé gioi. Tw nam 2005, tai Vién nghién cuu hat nhan
(NCHN), hé phé ké tring phing gamma — gamma da dwoc thiét lgp cho viéc thu nhdn

s6 liéu hat nhan. Gan ddy, hé ndy con dwoc trién khai g dung trong phan tich kich

hoat notron. Néi dung bai bdo ndy trinh bay mét sé két qua xdc ldp cdc tham sé thoi

gian ciia hé pho ké tring phing sie dung trong phdn tich kich hoat ¢ viing ning hrong

thap; két qua xdc ldp cac tham sé méi cho kénh thoi gian dd dp dung thir nghiém phan

tich mau dia chat.

Tir khéa: Hé phé ké tring phing; phan tich kich hoat; tham sé thoi gian

1. Mé dau

Hé phé ké trung phing gamma —
gamma ghi “sy kién-sy Kién” da dugc
thiét 1ap tai NCHN. Céc nghién ctru trudc
day trén hé nay chu yéu tap trung ¢ cau
tric hat nhan, ma phan chinh 1a cac muc
phan ra néi tang [1,2]. Thong tin tir pho
thoi gian (phd TAC) cua hé dung dé giam
phdng, chon cac sy kién trung phung
thyc. Tuy nhién, trudc day do d6 phén
giai thoi gian cua hé chua tét (khoang
14ns) [2], nén kha ning cung cap théng
tin tir pho thoi gian cua hé chwa duoc
nhiéu. Bé nang cao kha ning cung cap
théng tin thuc nghiém cua hé pho ké tring
phing gamma — gamma ghi “su Kién-su
kién” va kha nang giam phong trong phep
do, nhdm nghién ctru da cai thién do phén
giai thoi gian cua hé, xay dung thuat toan
gate s6 liéu cua phuong phap. Két qua xac
lap t6i uu céc tham s thoi gian cua hé co y
nghia 16n trong viéc ap dung hé trong phéan
tich kich hoat.
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Trong nghién cau nay, nhom tac gia
da thiét lap duoc bo tham sb tdi wu cua hé
va ap dung dé phan tich mau dia chat bang
phuong phdp trung phung gamma -
gamma.

2. Phwong phap thuc nghiém
2.1. Cdi thi¢n dé phan gidgi thoi
gian

Hé phd ké trang phing gamma —
gamma ghi “su Kién-su kién” tai Vién
NCHN duoc mo ta trén hinh 1. HPGe |
va HPGe Il 1a hai detector ban dan kiéu
GMX 35. Cac khéi dien tr va tham sb
dugc mo ta chi tiét trong tai lieu tham
khao [1, 2, 3]. D6 phan giai thoi gian cua
hé ngoai viéc phu thugc vao chat luong
cac detector, chat luong cac khéi dién tu,
cach bé tri thi nghiém, thi vin dé quan
trong 1a do phan giai thoi gian cua hé phu
thuoc rat nhiéu vao viéc lya chon cac
tham sb cua kénh thoi gian caa hé. Tuy
nhién, muén chon lya cac tham sb t6i wu
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cho kénh thoi gian, thi nguoi lam thuc
nghiém can phai hiéu chinh sao cho van
dam bao ba diéu kién sau:

Hiéu suat ghi cua toan hé phd ké

- Dinh phd luén cho d6 réng cuc
dai t6t nhit cé thé, va ti sb dién

tich dinh trén phéng la cuc dai;

Phé ning lwong gita cac kénh

khéng bi anh huong nhiéu; can c6 su doi xang nhau.
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Hinh 1. Cdu hinh hé do triung phing gamma —gamma “su kién-sir kién ”.

bé giam thoi gian khao sat, dao
dong ky dugc sir dung dé chon nhanh to
hop céc gia tri cho khuéch dai loc lya
thoi gian (TFA) theo tiéu chi tin hiéu cé
bién do6 16n va tuyén tinh. Viéc dat
ngudng cho khdi phan biét ngudng hang
dugc thuc hién ¢ gid tri ngudng dudi la
121 keV. O gia tri duoc chon, ngudng
dugc dat khong quéa thap nham giam anh
huong cua nhiéu, dong thoi vira du cao
dé khong cit mat tin hiéu. Sau khi da udc
luong dugc gia tri ngudng, cac phép do
khao sat dugc thuc hién quanh céc gia tri
nay dé chon ra gia tét nhat.

Pé thir nghiém chat luong cia cac
tham sé dugc chon, cac phép do vai Co-
60 da duogc thuc hién. Dai thoi gian cua
TAC duoc dat la 100 ns va ADC dung
cho phan tich phé TAC dit ¢ 1k.
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2.2. Kiém tra h¢ do sau khi hi¢u
chinh tham sé

Dung mau chuan la mau dia chat
[4], dung trong tui nylon sach va han kin
Véi kich thuée tai dung mau la 10mm x
10 mm, khéi lugng mau la 148,3 mg va
chiéu tai mam quay cua 10 phan tng hat
nhan Pa Lat, thong lugng notron tai vi tri
chiéu mau ~ 3,76.10"n/cm?s [5]. Mau
dugc dit trong container nhém va chiéu
trong thoi gian 10 gio.

Sau khi két thic chiéu, mau duoc
dé rd véi thoi gian 1a 90 ngay. Sau do,
tién hanh do voi thoi gian 100 gio & ché
dd do trung phung.

Thuat toan xir Ii sé liéu trong ché
d6 do trung phung gamma — gamma ghi
“su kién - su Kién” duoc trinh bay theo
hinh vé sau:
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Boc cic cip sy kién tring
phing thir i

Aalil, Aqlil, Ci[i]

BPoc cde tham sé dinh gate

(tir man hinh hogc tir file)

chuong trinh chinh

Luu cic phé va quay vé ‘

Hinh 2. So dd thuat toan xur i s liéu.

Gidi han do va ham luong nguyén té trong mau dia chat cua phuong phép do tring
phung gamma dugc tinh theo cong thic (1) va (2) sau day:

3.29C (1+ '“J
n
CoL = = 1)

Trong do:
Cp.: gidi han do tinh theo don vi ham lugng (ppm);
C: ham lugng cua dong vi quan tdm trong mau phan tich (ppm);
P: dién tich dinh pho (s6 dém);
B: dién tich nén phong dudi dinh (s6 ¢ém);
t: thoi gian do mau (gidy);
np Va ng la hang sé.

Ham lugng nguyén té trong mau dugc tinh bang phuong phap twong ddi:

N, /t,
wW.DC ),

PTUN I,
w.D.C ),

()
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Trong do:
p 1a ham luong cua nguyén t can phan tich (g/g);
W Ia khéi luong mau phan tich (g);
w 1a khéi lugng nguyén té quan tdm trong mau chuan bang ham lwong nhan voi

khéi luvong mau chuan (g);

N, 12 s6 dém cuia dinh nang lugng tia gamma;
S=1-exp(-At) lahésb bdo hoa, t; 1a thoi gian chiéu;
D =exp(- A tg) 1a hé sé hiéu chinh thoi gian ra, ty 1a thoi gian phan r;

C =[1 —exp(- A1 t.)]/(Ato) 12 hé s6 hiéu chinh thoi gian ra trong khi do, t. 1a thoi
gian do;

Ki hiéu “a” chi mau phan tich, va “s” chi mau chuan.
3. Két qua
3.1. Phé thei gian ciia hé

Equation y=y0 + (A/(w*sqrt(PI/2)))*exp(-2*((x-xc)/
w)2)
1000 -
Adj. R-Squa 0,99335
Value Standard Err
800 A yo 9,75005 1,16515
A Xxc 185,12175 0,1781
A w 82,3057 0,39804
A A 78742,258 390,00034
600 + A sigma 41,15285
= A FWHM 96,90756
g A Height 763,33999
(&) 400 -

200
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Hinh 3. Phé thoi gian do véi Co-60.

Phé duoc do véi ngudn Co-60 hoat 3.2. Kiém tra, phan tich mdu
d6 0,95 pCi; thoi gian do 1 gio. Két qua
kiém nghiém hé do triung phing “su kién
— su kién” tai Vién NCHN theo kénh thoi

~ Phan tich mau bang phuong phép
chuan don dé danh gia kha nang dap tng
. O n cua phuong phap trong phan tich kich
gian co hé so 0,098 ns/kénh. Thuc hoat. Ket qua bleu dién moi quan h¢ gitra

nghiém cho thiy do phan giai thoi thu 5 " 4a 5m va khéi lwond mau duoc trinh
duoc tir qua trinh 1am khép 1a FWHM= b‘;‘; S 01 lugng miu du

96,9 x 0,098 = 9,46 ns.
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Hinh 4. Sy phuy thudc giita toe do ¢ém va khdi lugng mau bang phuwong phap do

tring phung

Tién hanh phén tich nguyén t6 Selen trong mu dia chét bang phuong phép tring
phing, phuong phép xtr 1i s6 li¢u dugc trinh bay ¢ muc I1.2. Pho do don va do trung
phung cta mau dia chat dugc trinh bay ¢ Hinh 5.
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Hinh 5. Phé do don va do tring phung mau dai chat
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Trong mau dia chat, c6 46 nguyén t6 co
mat trong mau [4]. Tuy nhién, ket qua ¢

va giam nén phong dang ké. I§ét qua xac
dinh ham lugng Se trong mau dia chat

Hinh 5 cho thiy trong phép do trung dzoc trnh bay trong Bang 1.
phung d3 loai bo dugc cac dong vi nhiéu
Bang 1. Ham luong Se trong mau phén tich
Nguyén td Gia tr1 xac dinh | Gia tri chirng nhan Z-Score
(Ppm) (Ppm)
Se 1,86 £0,13 2 1,08

Két qua phan tich ham lugng Se
trong mau trén Bang 1 c6 Z-Score < 2,
diéu nay cho thay gia tri nay ph hop Vi
gia tri chang nhan caa mau chuan.

4. Két luan

Két qua khao sét tham sé hé do cho
thay pho thoi gian thu dugc c6 do phan
giai 1a 9,46ns, nhu vay su thay cac dau
do va téi wu cac tham sb da cai thién do
phan giai thém 4 ns so véi cac cong bd
trudc day.

Hé pho ké trung phing Gamma-
gamma ghi “su kién - sy kién” sau khi
xac 1ap méi cac tham sé kénh thoi gian
dd cho d6 phan giai thoi gian rat tot.
Thuat toan va chuong trinh xu i phd
trong do trung phung cho phép tach dugc
cac dinh chap cua cac dong vi nhiéu anh
huong [én viéc phan tich ham lugng Se
trong mau dia chat.

Nghién ctru nay da gop phan hoan
thién kha ning cua hé pho ké tring
phung trong phéan tich kich hoat tai Vién
nghién ctru hat nhan Pa Lat.
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DETERMINATION OF TIMING PARAMETERS OF THE COINCEDENCE
SPECTROMETER FOR NEUTRON ACTIVATION ANALYSIS

ABSTRACT

The application of the coincidence method of the neutron activation analysis has
been put into operation in some countries in the world. Since 2005, at Dalat nuclear
research institute, the gamma-gamma coincidence spectrometer has been used to
collect data of nuclear. Recently, this spectrometer has been also widely used in neutron
activation analysis. This paper shows some results of the established gamma — gamma
coincidence system parameters used in neutron activation at low energy range; and
applied testing of soil sample.

Keywords: The coincidence spectrometer; neutron activation analysis; timing
parameter

146



