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TOM TAT

Phién ban phédn mém xt ly phé gamma
Genie 2000 dang st dung & B mén Vét ly
Hat nhéan (BM VLHN), khoa Vét ly — Vit ly ky
thuat (VL — VLKT), trirong Dai hoc Khoa hoc
Tw nhién (BPH KHTN), Dai hoc Quéc gia Tp.
H6 Chi Minh (PHQG-HCM) thiéu géi xéc
dinh hoat d6 phéng xa ngudn, va chwa hoan
toan twr dong hoéa tor qua trinh phéan tich, xdo
ly phé dén céc qua trinh nhén dién déng vi
phéng xa, dénh gié hoat doé nguén. Tac gid

Twr khéa: HPGe, Genie 2000, WPF, VGSpec
MO PAU

Déi véi ngudi lam thyc nghiém thi viéc danh
gid hoat d6 phong xa cua mau la v cing can
thiét. Vi vay, vin dé xay dung mot chuong trinh
xir Iy phd gamma ty dong van dang la myc tiéu
nghién ctru cua nhiéu tac gia. Muyc dich chinh cta
b4o céo 1a budc dau xay dung mot chuong trinh
xr Iy phd gamma ty dong bao gdom tim kiém dinh
phd tu dong; tinh toan dién tich dinh; nhan dién
ddng vi phéng xa, danh gia hoat d6 ngudn.

da xdy duwng chuwong trinh VGSpec phién
badn 2.1 dé xac dinh hoat dé6 phéng xa
nguén. Sau dé thuc nghiém do nguén chuén
tru va nguén Marinelli bdng hé phé ké
gamma phéng thdp dung detector HPGe dé
so sénh véi két qué ttr chuong trinh, danh
gia tinh chuén xéc ctia chwong trinh VGSpec
théng qua kha nédng xac dinh hoat d6 phéng
xa ngudn tru va Marinelli.

Chuong trinh xtr ly phdé gamma tu dong
VGSpec phién ban 2.1 di c6 thém goéi Xac dinh
hoat d6 ngudn, tra ciru thu vién dong vi (phién
ban 1.1 chi dimg lai dén goi Nhan dién ddng vi
phong xa).

Chuong trinh VGSpec phién ban 2.1 dugc
viét dua trén ngon ngit lap trinh C#, xay dung
giao dién bang WPF (Windows Presentation
Foundation) trén mdi truong Microsoft Visual
Studio 2010. Giao dién chinh cua chuong trinh
duoc trinh bay trén Hinh 1.
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Hinh 1. Giao dién chinh cta chuong trinh.

Mot s6 module va goi chinh trong chwong
trinh VGSpec: Module Poc va hién thi phd; Goi
Chuén ning luong va bé rong dinh; Goi Lam tron
phd; Module Trir phong; Goi Tinh dién tich dinh;
Goi Tim dinh phé tu dong; Goi Nhan dién dong
vi phong xa; Goi Xac dinh hoat do nguon, tra ciu
thu vién dong vi.

VAT LIEU VA PHUONG PHAP
H¢ phé ké

Hé phd ké gamma sir dung trong bai béo cao
nay thuoc Phong thi nghiém chuyén dé 2, Bo
moén Vat ly Hat nhan, Khoa Vit Iy — Vat ly Ky
thuat, Truong DH Khoa hoc Tu nhién, BPHQG-
HCM. Hinh 2 trinh bay hé phé ké gamma dang
detector HPGe nay.

Hé gém c6 cac phan chinh nhu sau: Detector
HPGe GC2018 voi cac thiét bi kém theo gdm
nguén nudi cao thé cho detector, tién khuéch dai,
khuéch dai, bd bién ddi twong ty thanh sé va khéi
phan tich da kénh, nguon phéng xa, budng chi
che chin phéng bao quanh detector va ngudn.
Tuy nhién khi mé hinh hoa hé phé ké ching toi
chi quan tam dén cau hinh cua detector, ngudn va
budng chi che chan.

Bubng do, detector Cao thé va khuéch dai

. Maytinh

(xt Iy phd)

Binh nito 16ng

Hinh 2. He phd ké gamma ding detector HPGe 2018.

Detector

Detector dang sir dung ky hiéu GC2018. N6
c6 hiéu suét danh dinh 1a 20% (gia tri chinh xac
la 22,4%) va @6 phan giai nang lwong 1,8 keV
(gi& tri chinh x4c 1a 1,72keV) tai nang luong 1,33
MeV cua ®Co. Ciu tric detector GC2018 duoc
trinh bay trén Hinh 3.

Phén chinh cia detector GC2018 14 tinh thé
Ge siéu tinh khiét (d¢ tap chét vao khoang 10"
nguyén ti/cm®) gdm tinh thé Ge duong kinh
ngoai 52 mm, chiéu cao 49,5 mm. Bén trong tinh
thé c6 mot héc hinh tru duong kinh 7 mm, d6 sau
ctia hdc 12 35 mm. Mit ngoai tinh thé 1a 16p tiép
xtc loai n (16p lithium) dwoc khuéch tan c6 bé
day 0,86 mm nbi véi dién cuc duong. Mit trong
héc tinh thé 1a 16p tiép xuc loai p (I6p boron)
duogc cly ion c6 bé day 3 x 10° mm nbi véi dién
cuc am. M3t trén ciing cuia tinh thé ¢ phii hai 16p
vat liéu bao gém 16p trén dugc lam bang kapton
v6i bé day 0,1 mm, 16p dudi lam bang mylar
duoc kim loai hoa vai bé day 0,85 x 10 mm.

Cira s6 tinh thé

Cira s6 IR

150d
H0.76

Pidn cwe ngoai
{2.70

Tinh thé Ge

Lbi tiép xiic 4 Pbién cwc trong

Gi4 d& tinh thé

Chén khéng

i=—1.50
Vo detector

Pwing kinh: mm
Hinh 3. Cau tric detector GC2018.

Hop kin bang nhom c6 d¢ day 2,7 mm (chd
day nhat); 0,76 mm (chd mong nhat) dé dam bao
tranh duoc sy hip thu cac photon ning luong
thdp. Khoang chan khong & gitta mit trén cta
tinh thé Ge voi mat dudi cua vo nhom 1a 5 mm dé
tranh va cham véi bé mat tinh thé Ge khi lap rap
detector.
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Buong chi

Detector GC2018 dugc dit trong budng chi
giam phong tir moi truong. Nhu ta da biét chi la
loai vat liéu ¢6 Z cao chinh diéu nay di giup n6
hap thy tia gamma trong méi truong va lam giam
phéng cho detector.

Tuy nhién tuong tdc cua tia gamma véi chi
cling tao ra cac tia X c6 nang luong trong khoang
75 — 85 keV. Céc tia X nay cua chi c6 thé duoc
ghi nhan boi detector va lam cho phd gamma bj
nhiu. P& han ché didu nay ngudi ta da 16t bén
trong budng chi cac 16p Cu va Sn c¢6 bé day

tuong ung 1a 1,5 mm va 1,0 mm.

Chi 28.20 R
Poéng
11.40
o
; 7.60 2
wn il
= <
= 7
Detector : Thiéc
=l
3]
8 a
-
-

19.70

Kich thwéc: cm

Hinh 4. Mt cit doc hé detector - budng chi.

Nguon chuin
Cic nguén chuén dang tru gia diém “Na, **Mn,
57Co, %9Co, 1°Cd, 1Ba, 1¥'Cs

Céac ngudn c6 dang tru nho dugc muon tai
Khoa Vat Iy Truong Pai hoc Su pham Tp.HCM
v6i dudng kinh 2 mm, chiéu cao 2 mm, dugc phu
mot 16p plastic day 1 mm, c6 duong kinh toan
phan 3 cm, chiéu cao toan phan 4 mm.

(8]

(b)
Hinh 5. Mat ce':lt doc (a) va mit cét ngang (b) cua céc
nguon chuan dang tru gia diém.

Bang 1. Cac dic trung ngu(“)n chuin dang try gia diém 22Na, 54Mn, 57C0, 60CO, 109Cd, 1338&1, 1¥7¢cs,
< Xdc suét phat trén mot Chu ky bén ri (ngay) R Ngay
Phng vi Nianglugng (keV) phan ra (%) 1 ndm = 365.2422 ngay |02 (B@) | o S
E y cy Tip ol Ao T

ZNa 1274,537 99,940 0,014 950,57 0,23 37000 12/15/07

¥Mn 834,838 99,9746 0,0011 312,29 0,26 37000 01/15/08

Co 122,06065 85,51 0,06 271,80 0,05 37000 01/15/08
136,47356 10,71 0,15

%co 1173,228 99,85 0,03 1925,23 0,27 37000 01/15/08
1332,492 99,9826 0,0006

109¢q 88,0336 3,626 0,020 461,4 1,2 37000 01/15/08
80,9979 32,90 0,30
276,3989 7,16 0,05

%3Ba 302,8508 18,34 013 3848,7 1,2 37000 01/15/08
356,0129 62,05 0,19
383,8485 8,94 0,06

(o] 661,657 84,99 0,20 10990 40 26886 01/15/08
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Nguon chuin dang Marinelli “Eu

Ngudn c6 dang Marinelli xuit xuong tir
phong thi nghiém Isotope Products, mi s6 EG-
152, ma nguon 1576-32 ¢ 14 dinh ning luong
gamma véi chu ky ban hay Ty, = 4933 + 11
ngay, c6 hoat d6 37,89 kBq (1,024pCi), san xuit
ngay 01/3/2012 dugc trang bi cho B6 mon Vit ly
Hat nhan véi dudng kinh ngoai R = 12cm, dudng
kinh trong r = 8,8 cm, chiéu cao H = 9 cm, chiéu
cao trong h = 7,5 cm, khoang cach d = 0,5 cm, vo
la mot 16p plastic day al = a2 = b = 2 mm, thanh
phan chét nén 1a exoxy matrix, khdi luong riéng
p=1g/cm®

DETECTOR

(a) (b)
Hinh 6. Mat cg’it doc (a) va mt cit ngang (b) ctia
nguon chuan dang Marinelli.
Chuin nang lwgng, bé rong dinh

Viéc chuan ning luong thuong dwoc lam
trudc khi tién hanh viéc do dac dé lay phd va
thuong duge xem nhu 1a mot phan cua viéc khoi
dong hé do. Viéc chuan niang lugng bao gom
nhitng budc sau: do phd caa mot ngudn phéng xa
¢6 ning lwong gamma phét ra da duoc biét trudc;
xéac dinh cac dinh gamma c6 trong phé theo thi
tu; cung cip ning lugng twong tng Véi cac dinh
duogc xac dinh. Tir d6 thiét 1ap mbi quan hé gitra
ning lugng gamma va sb kénh theo ham bac
nhét.

E=A+BK (1)

Tuong ty viéc chuin bé rong dinh s& gop
phan nang cao tinh chinh xac cua viéc tinh toan
dién tich dinh cling nhu xac dinh dinh chap. Céac
dinh gamma thuong dwoc xap xi dudi dang
Gauss va bé rong mot nua chidu cao (FWHM)
cua dinh thuong dugc 1am khép theo ndng luong
dudi dang:

FWHM =A+BJE )

Tim dinh phd tw dong

Pinh ning luwgng toan phan chaa nhiing
thong tin quan trong nhat khi phan tich pho. Vi tri
ctia dinh cho ta biét ning lugng buc xa ciia nguon
con dién tich dinh cho ta biét hoat d6 cua né. Do
viy, cdng viéc dau tién khi phan tich phé buc xa
ciia mot ngudn 1 tim xem sé dinh ton tai trong
phd va vi tri ciia nhitng dinh nay. Thong thuong,
dbi véi nhitng pho twong ddi don gian, ta co thé
thuc hién cac cong viéc nay mét cach tha cong.
Tuy nhién, d6i véi cac pho phic tap, viéc tim ra
cac dinh nay lai khong don gian, c6 thé do dinh
c6 théng ké qua thip, bién do nho hoic do thing
giang théng ké qué l6n. Va mot van dé nira cua
viéc phan tich thu cong 1a thoi gian dai va két qua
¢ d6 chinh xac khong cao. Do d6, cac thuét toan
tim dinh ty dong 1a mot giai phép can thiét cho
cdng viéc nay. Hién nay c6 kha nhiéu thuat toan
trong viéc tim kiém va dinh vi dinh ty dong nhu:
phuong phap dya vao cuc dai, phuong phap dua
vao dao ham bac nhat, phuong phap dua vao dao
ham bac hai, v.v...

Thuat toan tim dinh phd ty dong trong
chuong trinh xtr ly phd gamma ty dong sir dung
phuong phép vi phan bac nhat:

Gia st dinh phd can tim ¢ dang ham Gauss
nhu sau:

_xw)?

e 26° 3)

G(x)=

1
J2nc
Pao ham cua G(x) theo x duoc cho két qua:
_ (x-w)?
G =t * @
J2no®
Nhan thiy dao ham bac nhat caa ham Gauss
nhan gi4 tri 0 khi x = y va nhan gid tri duong khi
X <M va nhan gid tri 4&m khi x >p. Nhu vay dao
ham béac nhit cua phd thay déu & chop tan cang
cua dinh.

Dé dinh vi dinh phd, méy tinh theo ddi cac
nhom kénh sao cho dao ham bac nhit da dugc
lam tron cua phd thoa man tiéu chuan (5a), (5b),
(5¢):

N'(p) <0
N'(p+i) <0

(5a)
(5b)
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N'(p—i)<0 (5b)
Trong do:
p la vi tri dinh;
i 1a khoang chay.

Khoang chay cua i dugc chon tuy thudc vao
kha nang phén giai nang luong cua hé phd ké.

200

Hinh 7. Giao dién tim dinh phd tw dong cua chuong
trinh VGSpec dbi v6i 7 ngudn 2’Na, >*Mn, ¥Co, *Co,
109¢d, 133Ba, *¥Cs dugc do cing luc tai sat bé mit ddu
do.
Tinh dién tich b:“mg phwong phap Quitter

Phuong phap Quittner duoc dua ra nhim
hiéu chinh nhing sai s6t khi gia thiét dwa ra 1a
phong tuyén tinh. Theo d6, phong bén duéi ving
dinh duoc mo ta boi mot da thirc bac hai theo
kénh. Céch xay dung duong phéng bac hai nay
nhu sau: mdi phia tréi va phai ta ldy mot s6 kénh,
phong cua phia trdi va phai ving dinh s& nhan
dugc bang cach lam khop sé dém tai cac kénh
nay Vvéi da thirc bac hai. S6 dém va d6 déc tai cac
kénh gitra tinh theo da thic lam khép cua cac
viing phdng s& dung dé xay dung da thuc bac ba
mo ta phong trong vung dinh.

Dién tich dinh theo phwong phap nay sé duoc
tinh bai cong thuc (6)

S= (N,-C) (6)

Vi C(i) 1a phong tai kénh thi i duoc tinh b

da thac bac hai cho ¢ (7)

C =p, +q|(xp +i—-X,)
+|:3(pr _pl) _ (qr +q|)

}(xp+i—x,)2 )

M? M
+|:2(p||\/|_3pr) _ (qu\jI—qu):|(Xp +i_X|)3
Trong do:

Xp la kénh trung tam;
X, X 1a kénh tdm cua vung phéng bén trai va phai
cua dinh py,p, gia tri da thirc bac hai tai x, X;;

01,0, 12 d6 dbc cua cac da thirc bac hai tai x), X.

oK.

Channel: 5393 ¢ 1784 k¥ Count: 2306

Hinh 8. Giao dién tinh dién tich dinh ddng vi *Na
(1274,5 keV) ciia chuwong trinh VGSpec dbi véi 7
ngudn ?Na, *Mn, ¥Co, *Co, 1%cd, **Ba, *'Cs duoc
do cuing luc tai sat bé mat dau do.

Tl

Chanck: 2788 5 6617 ket Count: 10187

Hinh 9. Giao dién nhan dién ddng vi phong xa 13793
(661,7 keV) ctia chuong trinh VGSpec doi véi 7 nguon
“Na, **Mn, 'Co, ®Co, *Cd, ***Ba, **'Cs dugc do
cung luc tai sat be mat dau do.
Xic dinh hoat d9 ngudn

Phuong phép tuyét d6i l1a phuong phép xac
dinh hoat d6 phéng xa chu yéu dya vao hiéu suat
ghi cua detector, cac sb liéu hat nhan va cac sé

Trang 87



Science & Technology Development, Vol 16, No.T3- 2013

liéu thuc nghiém tir hiéu suat ghi cua detector.
Hoat d6 riéng cia dong vi phéng xa dugc Xac
dinh theo c6ng thuc:

S

- e(E).y.t ®)

Trong d6:
A 1a hoat d0 riéng (Bq);
S 1a dién tich dinh nang lugng;
&(E) 12 hidu suét ghi cia detector;
y 14 x4c suat phat gamma trén mot phan ra (%);
t 1a thoi gian do mau (s).

KET QUA VA THAO LUAN

Goi Tinh dién tich dinh; Géi Tim dinh phd tw
déng; Goi Nhdn dién dong vi phong xa; Goi
Nhdn dién d@ong vi phong xa cua chwong trinh xir
1y phd tu dong VGSpec dugc thuc hién dbi voi 7
ngudn chuin dang tru gia diém Na, >*Mn, *'Co,
0¢co, 1%¢d, **Ba, *'Cs (duoc do ddc 1ap tai cac
khoang cach 6,9cm; 13,8cm; 25,0cm tir bé mat
dau do va duogce do cung luc tai sat bé mat dau do)

B2E4 duoc do tai

va ngudn chuan dang Marinelli
sat bé mat dau do thé hién qua cac Bang 2, Bang

3, Bang 4.

Bang 2. So sanh Kkét qua Dién tinh dinh, Tim dinh tu dong, Nhan dién déng vi ciia chuong trinh Genie
2000 va chuong trinh VGSpec dbi véi 7 nguén chuin dang tru gia diém 22Na, 54Mn, 57CO, 60CO, 10ng,

13B3, B¥Cs duge do tai cac khoang cach 6,9cm; 13,8cm; 25,0cm tir bé mat dau do.

Khoang |Thi gian| Vi tr lI:II;)aEg Genie 2000 VGSpec G
cich | do(s) | dinh N8 | Diéntichdinh | Tim | Nhan | Diéntichdinh | Tim | Nhan |50
(cm) (keV) dinh | dién dinh | dign | N0 fich

t K E ED) - ED) -
ZZNa
6,9 800 | 5298 | 127455 | 26388 | 0,62 26271 ] 026 x | ®?Na | 1,00
13,8 | 2100 | 5297 | 12745 | 19177 | 0,73 19148 | 1,12 x | ®ZNa | 1,00
250 | 4200 | 5299 | 12745 | 14211 | 0,85 14294 | 0,01 | x 2Na 0,99
o7
Mn
6,9 | 1800 | 3463 834,8 | 12101 | 0,92 12156 | 0,81 [ x | %Mn | 1,00
13,8 | 5100 | 3462 834,8 9195 | 1,06 9270 | 124 x | ®Mn | 0,99
25,0 | 14400 | 3460 | 8348 9398 | 1,06 9324 | 0,17 ] x | ®™Mn | 1,01
5
Co
69| 7500 | 486 ] 1221 94679 | 0,34 95082 | 0,75 x | °Co | 1,00
: 546 1365 | 11781 | 1,06 12075 | 2,43 x | Co | 0,98
485 1221 | 54527 | 0,47 54496 | 0,23 | x | “Co 1,00
138 ] 18000 76 136,5 6473 | 1,96 6458 | 334 | x >Co 1,00
486 | 1221 | 47361 ] 0,58 47942 | 118 x | ¥Co | 0,99
250 | 46800 7,5 136,5 6705 | 2,57 6608 | 1201 | x | °Co | 1,01
60C0
69 900 |4879 | 11732 | 52740 | 045 53150 | 0,14 | x | ®Co | 0,99
' 5544 | 13325 | 44499 | 0,51 47610 | 1,00 | x | ®Co | 0,93
138 | 2100 | 4879 | 11732 | 34315 ] 056 34357 | 0,79 x | ®Co | 1,00
: 5544 | 13325 | 29130 | 0,62 30816 | 033 x | ®Co | 0,95
250 | as00 [4879 ] 11732 | 26496 | 0,64 26490 | 0,73 | x | ®Co 1,00
' 5544 | 13325 | 23031 | 0,69 24106 | 026 | x | ®Co | 0,96
10
Cd
69| 2100 344 88.0 4899 | 1,66 5036 | 407 ] x | ™cd | 0,97
13,8 | 13200 | 344 88.0 7430 | 1,69 7749 | 532 x | ™cd | 0,96
25,0 | 39600 | 344 88.0 7657 | 2,33 7558 | 6,67 | x | ™cd | 1,01
13
Ba
315 81,0 | 70015 | 0,41 70482 | 137 x | ®Ba | 0,99
1130 276,4 | 10105 | 1,09 9965 | 281 ] x | ™Ba | 1,01
6,9 400 | 1240 | 302,9 | 24246 | 0,67 24377 | 188 x | ®Ba | 0,99
1462 356,0 | 69231 | 0,38 69402 | 034 | x | ®Ba | 1,00
1578 383,8 9361 | 1,05 9396 | 0,07 | x | ®Ba | 1,00
138 | 1200 315 81,0 | 50698 | 0,48 50818 | 081 | x | ®Ba | 1,00
: 1130 276,4 8247 | 1,22 8280 | 0,77 x | ™Ba | 1,00

Trang 88



TAP CHi PHAT TRIEN KH&CN, TAP 16, $0 T3 - 2013

1240 302,9 | 19034 | 0,75 18998 | 2,40 | x | ™Ba | 1,00
1462 356,0 | 55948 | 0,43 55777 | 029 x | ®Ba | 1,00
1578 383,8 7515 | 1,17 7506 | 1,75 | x | ™Ba | 1,00
315 81,0 | 38310 | 0,57 38629 | 143 | x | ®Ba | 0,99
1129 276,4 6391 | 1,41 6486 | 143 ] x | ®Ba | 0,99
250 | 2700 | 1240 302,9 | 15099 | 0,85 15300 | 561 x | *™Ba | 0,99
1462 356,0 | 44192 | 0,48 44122 | 0,79 x | ®Ba | 1,00
1579 383,8 5861 | 1,35 5858 | 241 x | ™Ba | 1,00
13 CS
6,9 300 | 2739 661,7 | 39450 | 0,51 39494 | 064 x | ®'Ccs | 1,00
13,8 600 | 2739 661,7 | 21361 | 0,69 21415 | 011 | x | ¥'cs | 1,00
25,0 | 1500 | 2739 661,7 | 18894 | 0,73 18840 | 0,27 | x | ®'Cs | 1,00

Bang 3. So sanh két qua Dién tinh dinh, Tim dinh ty dong, Nhan dién déng vi ciia chuong trinh Genie
2000 va chuong trinh VGSpec d6i v6i 7 ngudn chudn dang tru gia diém ?Na, **Mn, *Co, *Co, *°Cd,

133Ba, 3Cs dugc do cung lic tai sat bé mat ddu do.

Thoi . . | Nang Genie 2000 VGSpec

. Vitr 1 <& hai
Pongvi| 8200 | dinh | MM | iy b dinh | Tim | Nhan | Diéntichdinh | Tim | Nhan | 150 ha
©) (keV) sfein || afen dinh | dign | dién tich

t K E S cS (%) i S oS (%) j
18Ba | 2700 | 320 810 | 81242 | 041 80894 | 000| x | *°Ba 1,00
cd | 2700 | 350 88,0 784 | 20,71 1087 | 3441 | x | ™cd 0,72
Co | 2700 | 494 1221 | 7509 | 2,76 7782 | 1144 | «x Co 0,96
Co | 2700 | 556 136,5 779 | 25,14 755 | 11,52 SCo 1,03
18¥Ba | 2700 | 1150 276,4 | 14431 | 143 14880 | 1,17 | x | *Ba 0,97
18Ba | 2700 | 1262 302,9 | 32241 | 0,72 31970 | 083 ] x | ®°Ba 1,01
18Ba | 2700 | 1488 356,0 | 94259 | 0,35 94730 | 025 | x | ®°Ba 1,00
18Ba | 2700 | 1607 383,8 | 12891 | 1,25 13386 | 1,01 | x | ®Ba 0,96
Bcs | 2700 | 2788 | 661,7 | 71555 | 0,39 71602 | 052 | x | T'Cs 1,00
“Mn | 2700 | 3523 8348 | 4648 | 2,28 4714 | 494 x | ®Mn 0,99
®Co | 2700 | 4963 | 11732 | 34310 | 0,56 34447 | 058 | x ®Co 1,00
2Na | 2700 | 5393 | 12745 | 20315 | 0,71 20288 | 0,17 | x 2Na 1,00
®co | 2700 | 5640 | 13325 | 30819 | 0,57 30750 | 042 | «x %Co 1,00

Bang 4. So sanh Kkét qua Dién tinh dinh, Tim dinh tu dong, Nhan dién déng vi cia chuong trinh Genie

2000 va chuong trinh VGSpec ddi véi nguén chuén dang Marinelli 2Ry duge do tai sat bé mat dau do.

Thoi .. | Nang Genie 2000 VGSpec
A .| glan do V} i Tuon: . . Ti sb hai
bong vi glan dinh ong Dién tich dinh Tim | Nhan Dién tich dinh Tim | Nhan |j.. ..

©) (keV) dinh | dién dinh | dign |10 tich

t K E S S (%) 3 S S (%) :
T2Ey | 3600 | 492 121,8 | 1265246 | 0,11 1286723 | 0,75| x | ®*Eu | 0,98
T2Ey | 3600 | 1011 | 244,7 | 243380 | 0,29 243372 | 558 | x | ™%Eu | 1,00
T2Ey | 3600 | 1432 | 3443 | 683990 | 0,13 690087 | 0,04 | x | ™Eu | 0,99
2Ey | 3600 | 1715 | 4111 42027 | 0,95 42537 | 16,17 | x | ®?Eu | 0,99
2Ey | 3600 | 1854 | 444,0 60247 | 0,68 50807 | 1,45| x | ®Eu | 1,01
2Ey | 3600 | 3271 778,9 | 159544 | 0,32 161778 | 1,75 x | ®Eu | 0,99
T2Ey | 3600 | 3645 | 867,4 43751 | 0,84 44001 | 11,62 | x | ®Eu | 0,99
T2Ey | 3600 | 4054 | 964,1 | 154492 | 0,30 155485 | 063 | x | ™%Eu | 0,99
2Ey | 3600 | 4570 | 1085,8 | 110147 | 0,38 121047 | 104 | x | ®Eu | 001
2Ey | 3600 | 4585 | 1089,7 76296 | 0,60 119902 | 2,43 B2Ey | 0,64
2Ey | 3600 | 4681 | 1112,1 | 132257 | 0,32 134956 | 855 | x | ™Eu | 0,98
T2Ey | 3600 | 5107 | 1212,9 10583 | 1,92 11840 | 826 | x | ®?Eu | 0,89
T2Ey | 3600 | 5472 | 1299,1 12314 | 1,35 12396 | 11,33 | x | ®?Eu | 0,99
2Ey | 3600 | 5933 | 1408,0 | 164845 | 0,25 166149 | 076 | x | ™Eu | 0,99
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Két qua tinh Dién tinh dinh ctia chuong trinh

xtr ly phd tu dong VGSpec cho két qua:

Sai léch khéng qua 1%, 1%, 2%, 1%, 7%,
4%, 2% va trang khop mot cach twong wng
tai dinh 1274,5 keV; 834,8 keV; 2 dinh
(122,1 keV va 136,5 keV); 1173,2 keV;
1332,5 keV; 88,0 keV; 5 dinh (81,0 keV;
276,4 keV; 302,9 keV; 356,0 keV; 383,3
keV) va 661,7 keV so vai Genie 2000; tim
dinh phé ty dong va nhan dién ddng vi tring
khop tai dinh 1274,5 keV; 834,8 keV; 2 dinh
(122,1 keV va 136,5 keV), 2 dinh (1173,2
keV; 1332,5 keV); 88,0 keV; 5 dinh (81,0
keV; 276,4 keV; 302,9 keV; 356,0 keV;
383,3 keV) va 661,7 keV véi cac ngudn
chuan tru ?Na, **Mn, *'Co, ®Co, ®cd,
33Ba va ¥*'Cs tai cac khoang cach 6,9 cm;
13,8 cm va 25 cm tir bé mat detector.

Sai léch khong qua 4% tai 12 dinh (tru
ngudn ®Cd do chu ky ban ra qua ngin va

X4C suit phat gamma qué nho so Vvéi céc
ngudn con lai) so v&i Genie 2000; Tim 12/13
dinh phé tuw dong, Nhan dién déng Vi trung
khép tai 13 dinh ning lwong véi 7 ngudn
chuén dang tru gia diém #Na, **Mn, *Co,
80co, 1°Cd, *Ba, ¥'Cs duoc do cung luc tai
sat bé mat dau do.

—  Sai Iéch khong qua 2% tai 13 dinh (trr dinh
1089,7 keV do hién tuong chdong chap phd)
so voi Genie 2000, Tim 13/14 dinh pho ty
dong, Nhan dién déng vi trung khép tai 14
dinh v&i ngudn chuén dang Marinelli ***Eu
duoc do tai sat bé mat dau do.

G6i Xdc dinh hoat dg nguon, tra ciru thuw
vién dong vi cua chuong trinh xtr 1y phd tw dong
VGSpec duge thyc hién véi 7 nguén chuén dang
tru gia diém Na, **Mn, *'Co, ®Co, ®Cd, **Ba,
BCs duge do cung luc tai sat bé mat dau do va
ngudn chuin dang Marinelli *?Eu dwoc do tai sat
bé mat dau do thé hién qua cac Bang 5, Bang 6.

Bang 5. Két qua Xéc dinh hoat do ngudn cua chuong trinh VGSpec ddi voi 7 ngudn chuin dang try gia
diém ?Na, **Mn, *'Co, *Co, ®Cd, ***Ba, *'Cs duoc do cung lic tai sat bé mat diu do.

Péng vi Vitridinh | Nang lugong (keV) Dién tich dinh Hoat d6 (Bq)

K E S A oA
2\, 5393 [ 12745 20288 12743 21
Hoat do tai thoi diém do 12958 3
Sn1n 3523 | 834,8 | 4714 1632 81
Hoat do tai thoi diém do 1626 4
494 122,1 7782 1015 116
57co 556 136,5 755 993 115
Hoat d¢ trung binh 1004 116
Hoat do tai thoi diém do 1021 1
4963 11732 34447 22030 129
%9co 5640 13325 30750 22335 94
Hoat d¢ trung binh 22183 112
Hoat do tai thoi diém do 22288 2
10904 350 [ 88 | 1087 4206 1447
Hoat d6 tai thoi diém do 4464 25
320 81 80894 29376 268
1150 276,4 14880 29604 403
133Ba 1262 302,8 31970 28071 307
1488 356 94730 28272 111
1607 383,9 13386 28293 343
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Hoat d0 trung binh 28723 286
Hoat d6 tai thoi diém do 28714 2
19706 2188 | 661,7 | 71602 24377 140
Hoat d6 tai thoi diém do 24602 8

Bing 6. Két qua Xéac dinh hoat d6 ngudn ciia chuong trinh VGSpec ddi véi ngudn chuan dang Marinelli

2By dwoc do tai sat bé mat du do.

Vitri dinh Nang lugng (keV) Dién tich dinh Hoat d6 (Bq)
K E S A cA

492 121,7817 1286723 37986 334

1011 244,6974 243372 37575 2108

1432 344,2785 690087 38077 173

1715 411,1165 42537 37355 6042

1854 443,965 59807 37918 574

3271 778,9045 161778 37854 687

3645 867,38 44091 37603 4376

4054 964,072 155485 38566 290

4570 1085,837 121047 43389 521

4585 1089,737 119902 252505 6308

4681 1112,076 134956 37451 3207

5107 1212,948 11840 38803 3213

Hoat d¢ trung binh 37833 2123
Hoat d0 tai thoi diém do 37609 1

Két qua xac dinh hoat do déng vi cia chuong
trinh xir ly phé ty dong VGSpec phu hop voi
nguon try va nguon Marinelli, cho thdy chwong
trinh chay 6n dinh.

KET LUAN

Chuong trinh xi ly phd gamma ty dong
VGSpec c6 kha ning thuc hién dwoc mot s6 thao
tac co ban nhu: doc va hién thi phd; lam tron
phd; trir phdng; chuan ning luong va bé rong
dinh; tinh dién tich dinh; da duoc so sanh vai mot

trong nhimg chwong trinh xir ly phd théng dung
nhat hién nay 1a Genie 2000 cho két qua pht hop.

Ngoai ra chuwong trinh VGSpec di cai tién
hon phién ban Genie 2000 tai b mon la tim dinh
phd tu dong, nhan dién dong vi phong xa, xac
dinh hoat d6 ngudn, tra ciru thu vién dong vi dbi
v6i ngudn try va ngudn Marinelli va cho két qua
phu hop.
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Assessing an accuracy of vgspec
program through ability of calculating
peak area, automatically finding the
peak, identifying isotopes and
determining radioactivity for cylindrical
and marinelli sources

e Trinh Quang Vinh

Viet Nam National University - Ho Chi Minh City (VNU-HCM)

e Truong Thi Hong Loan
e Mai Van Nhon
University of Science, VNU-HCM

ABSTRACT

Genie 2000 version of gamma spectrum
processing program, which is being used at
Nuclear Physics Department, Physics -
Technigue Physics Faculty, University of
Science is lacked of package for determining
radioactivity of sources, also has not been
comprehensibly automatic from analysis and
process to identification of radioactive
isotopes and evaluation of source activity.
We have built version 2.1 of VGSpec

Key words: HPGe, Genie 2000, WPF, VGSpec.
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