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TOM TAT: Trong bai bdo nay, ching téi trinh béy nhitng két qua ban déu cuia viéc khai
théc va van hanh thanh céng hé phan tich Alpha béng viée tién hanh thi nghiém do voi bg mau
chudn (U238- U234- Pu239- Am241), két qua dat dugc ciia viéc tién hanh khao sdt hiéu sudt
ghi cua hé do theo khodng cdch la kha phit hop vdi nhitng tinh todn tir Iy thuyét. Piéu nay
chimg t6 hé phan tich Alpha Analyst cua ching t6i co hiéu sudt ghi nhdn cao va dé phén gidi
rat tot phit hop cho viée tién hanh do tim, do dac va khao sat anh hudng cua birc xa Alpha tir
méi trong. Ngoai ra két qua ciia phép do co thé gitip thuc hién cdc phép do mau méi trieong
véi nhitng hiéu chinh thich hop dé dat duoc két qua chinh xdc nhat

Tir khod: Alpha particles, alpha spectroscopy, alpha spectrometer

1.GIOI THIEU

Hé do Alpha Analyst tai B6 M6n Vat Ly Hat Nhén thuéc Khoa Vit Ly — Truong Pai Hoc
Khoa Hoc Ty Nhién Tp.HCM la moét thiét bi do hién dai do hing Canberra san xuat, gitip dé
dang khao sat cdc mau phong xa alpha, tiét kiém thoi gian ma cho két qua tét. Cac thao tic ctia
qué trinh do, phén tich va xir li, véi viéc do bang hé Alpha Analyst chii yéu thuc hién trén may
tinh qua phdn mém tmg dung: Genie -2000 Alpha Analysis.

Bing 1. Céc thong s6 ciia bd ngudn chudn Alpha

Pong vi Hoat @§ (dpm) | Thoi gian ban huy (y) Diy ning lwong
(keV)
U-238 98.3 £ 2.0 4.468 x 10° 3900 — 4290
U-234 96.7 + 2.0 2.455 x 10° 4580 — 4860
Pu-239 97.3+ 2.0 2.410 x 10 4950 — 5240
Am-241 93.6+ 2.0 4.322 x 10 5275 - 6690

2.CAU TRUC HE PHAN TiCH ALPHA

2.1. Budng chin khong (Budng do)

C6 kha nang hut chin khong tot va nhanh (c6 thé < 0.1 Torr) — hat alpha it mit niing
luong trén duodng di téi detector.

2.2. Detector Alpha PIPS [1], [2]

Pay la dau do dugc .dung trong h¢ Alpha Analyst: t6i wu vé kha ning phén giai ning
lugng, do nhay cao va phd alpha phong thép.

M6t 56 théng sé ciia detector A1200-37Am ciia hé

Dién thé phén cuc yéu ciu: +40 V

Dong 1o (200 C): 12 nA

D§ sdu vang nghéo t6i thiéu: >140 microns
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Thé phéan cyc cuc dai (gidi han): +100 V
Phong dién hinh: 0,05 cts/cm2/hour
Ban kinh ving nhay: 19,55 mm

D§ phén giai alpha: 37 keV

Hinh 1. Budng do va Detector Alpha PIPS
Hiéu sudt do [4]:
Hiéu suat do duoc chia 1am hai loai 1a hiéu suét tuyét déi va hiéu suét noi.

S6 xung dudc ghi nhan

Hiéu suét tuyét ddi dwoc dinh nghia: E b == — (1)
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I 303 - 1 (5)
8(1+pB)2 m

Trong d6 rl, 2, d lan lugt 12 ban kinh ngudn, ban kinh detector va khoang cach ngudn tGi
detector.

Tinh toan hiéu suit véi cic khoang céch d tir mau nguon to1 detector 1a 12, 16, 20, 24, 28,
32, 36, 40, 44, 48 mm theo ly thuyet Ban kinh ngudn r1=12.05 mm, bén kinh detector
r2=19.55 mm. Tinh Eabs (v&i Eint bang 1)

Q=2n| 14[F ]o? -[E ]’

Bing 2.Gi4 trj E (%) theo d va goc khdi

Khoang cich | Géc khéi Hiéu suat ¢ Gid tri tinh todn
d(mm) E.p=E(%) 20 - i
48 0.447353 3.55992 & Pubng fit
44 0.518841 4.12880 =15
40 0.607593 4.83507 .
36 0719025 | 5.72182 =10 -
32 0.860431 6.84709 2 |
28 1.04144 8.28750 =]
24 1.27405 10.1386 0 {T .
20 1.5709 12.5008
16 1.93316 15.3836 0 20 40 60
12 2.22227 17.6843 Khoéing cich (mm)

Hinh 2. Sy phu thuéc’hiéu sudt theo
khoang cach theo ly thuyét

2.3. Bé tién khuéch dai

Chic ning b tién khuéch dai 12 khuéch dai cic tin hiéu yéu tir mét dau do va tai nd nho
cip ndi tién khuéch dai véi bd phan con lai cua thiét bi ciia hé do. Hé alpha su dung tién
khuéch dai dau do ban dan 2004 1a loai nhay dién tich

2.4. B0 khuéch dai

B khuéch dai _phyc vu cho hai muc dich co ban: khuéch dai tin hiéu tir tién khuéch dai va
hinh thanh xung dé c6 dang thuén tién cho xir ly tiép theo.

2.5. B ADC (bd bién ddi tu’o’ng tw thanh s6)

B bién dbi twong tu thanh sb (Analog to Digital Coverter-ADC) do bién d¢ cuc dai cua
mét xung tuong tur va bién doi gia trj d6 thanh ma so.

2.6. May phén tich bién d¢ nhiéu kénh

May phén tich da bién d6 nhiéu kénh (Multi Channel Analyzer-MCA) bao gdm ADC, mot
b6 nhé bidu dd, bo chi thj biéu dd dugc ghi trong bd nhé.

3. TIEN HANH PO VA KET QUA

Chung t61 tién hanh do theo cdc khoang cich khac nhau tir detector téi mau do Gng véi cic
khe chia sin trong budng do 1a: 48, 44, 40, 36, 32,28, 24, 20 16, 12, 8 mm. V¢i thoi gian
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do 1a 1200s, va cac thong sd cai dit qua trinh do nhu muc 2. Sau khi do ta thu dugc pho VOi
cac khoang céch khac nhau,tiép dé ching t6i ding phin mém Genie-2k dé xir li tim s6 hat
alpha phat ra dugc detector ghi nhén, dé ciing chinh 13 dién tich dinh (s dém).

So bo cac bude xuw i nhw sau:

Rude 1: Trude tién mo File cin chudn va chuén ning lugng theo vi tri kénh

Buéc 2: Sau dé ta tim dién tich dinh (S6 dém vung dinh) bang cach ding thanh chin trén
vung phé va chén hai dau timg viing dinh véi chi y day ning luong phit ra cia U-238, U-234,
Pu239, Am-241. Vao Display ->ROIS ->Add ROIs, twong tu 1an luot thuc hién ca 4 dinh.

Budc 3. Dung 1énh Next hogc Prev dé chuyen cac muc trong Time Info géc duéi giao dién
chinh. Sau d6 ghi lai s6 lidu dién tich trong muc Area, FWHM, Counts va Channel.

Tir d6 ching t6i thu duogc két qua do img véi cac dinh phd U-238 (4184.3 keV) ,U-234
(4764.5keV) , Pu-241 (5144.3 keV) va Am (5481.8 kcV) tai cic khoang cich khac nhau &
bang 2.
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Hinh 3.Cic budc xir Iy phd do duoc

Ké tiép chung t6i thyuc hién viéc chudn hiéu suat theo ning lugng bang phdn mém AAS
ng véi cac khoang cach khdc nhau cta phd do, tinh toan va thu duge cac gid tri hiéu sudt sau
khi chuén theo nang luong theo khoang cach khic nhau 1a khic biét nhau. Tirc 12 khoang cich
cang xa thi hiéu suat ghi nhan cang giam manh.
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Bang 2.Gia trj thuc nghiém cua hiéu suét theo khoang céach

Khoang cich Hiéu suat di
(mm) chuén Eg (%)
48 2.519
40 4.147
36 4.230
32 5.306
28 6.241
24 7.775
20 10.800
16 13.460
12 17.870
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Hinh 5. Su so sénh giira gié trj tinh toén tir ly thuyét va gia tri thuc nghiém
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4. DANH GIA VA KET LUAN

Trong két qua do phd ctia miu chufn theo khodng cach két qua nhan duoc khé pht hop
v6i tinh toan ly thuyét. Tuy két qua hiéu sudt do c6 sy sai khéc nhé so véi li thuyét nguyén
nhan do sai s6 trong phép do vi nang lugng hat bj ngudn hép thy din dén s& hat alpha bj mét
mét khi dén detector, sai s6t trong b tri thi nghiém, moi trudong trén thuc té chua hit chan
khong 100%. Két qua quy luat suy gidm hiéu suit do theo khoang cach ngudn t6i detector
ding véi i thuyét. Khoang cch tang thi hiéu suit ghi gidm, khoang cach gan thi hiéu sudt ting
nhanh déu tién t6i gén 1. Hiéu suat ting d6t ngt voi khoang céch nhé hon 28 mm, con khoang
céch 16n hon 28 mm thi hiéu suat giam cham va khong déu. Piéu nay dugc giai thich nguyén
nhan do khi & khoang cich xa thi hat bi mit ning luong 16n hon, va do géc khéi nho nén sb
hat di vao bé mat detector s& b giam di, s8 hat di vao detector thét thuong hon, din dén hiéu
suét ghi tuyét déi ciing khong n dinh theo thoi gian. Tuy nhién chu y 12 khéng dwoc dé ngudn
qué gan detector vi nd gdy ra sy chong chép céc dinh va tang phdng, nén ta bd qua khe do gan
nhit.

Déi voi hé Alpha Analyst khoang cach ghi t6t nhit ciia detector (véi hiéu sudt ghi cua
detector on dinh va két qua tot nhét) khi tién hanh do dac déi véi miu chudn cling nhu cdc méu
phét alpha c6 hoat d6 twong duong v6i miu chuén 14 8 mm dén 28 mm.

USING MIXED STANDARD SOURCE FOR STUDYING AND OPERATING
THE ALPHA ANALYST

Le Cong Hao, Nguyen Dinh Gam, Ho Viet Sinh, Mai Van Nhon
University of Natural Sciences, VNU-HCM

. ABSTRACT: In this article, we used mixed alpha standard source (U238- U234-
Pu239- Am241) for studying, operating the ALPHA ANALYST and dissecting the efficiency of
Detector PIPS by doing experiment based on changing the space between detector and source.
This result is comformale to our theory calculation. This is also the evidence to tell that our
ALPHA ANALYST has got high efficiency and resolution which is appropriated for monitoring
environmental radiation. Futhermore, this result can also be used to adjus equipments to get
exactly measurement result in the monitoring environmental radiation.

Key words: Alpha particles, alpha spectroscopy, alpha spectrometer.
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