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1.GIOI THIEU

Hé do Alpha Analyst tai B6 M6n Vat Ly Hat Nhan thuéc Khoa Vat Ly — Truong Pai Hoc
Khoa Hoc Ty Nhién Tp.HCM |a mét thiét bi do hién dai do hang Canberra san xuét, gitp dé dang
khao sat c&c mau phong xa apha, tiét kiem thoi gian ma cho két qua tét. Cac thao téc caa qua
trinh do, phan tich va xu i, véi viéc do bing hé Alpha Analyst chii yéu thuc hién trén may tinh
qua phan mém ttng dung: Genie -2000 Alpha Analysis.

Bang 1. C4c thdng sb caa by nguon chuan Alpha

Pong vi Hoat do (dpm) Thoi gian ban huy (y) Déy nang lwong
(keV)
U-238 98.3+ 2.0 4.468 x 10° 3900 — 4290
U-234 9.7+ 2.0 2.455 x 10° 4580 — 4860
Pu-239 973+ 2.0 2.410 x 10" 4950 — 5240
Am-241 936+ 2.0 4.322 x 10° 5275 — 6690

2.CAU TRUC HE PHAN TiCH ALPHA

2.1. Budng chan khéng (Budng do)

C6 kha nang hat chan khong tot va nhanh (c6 thé < 0.1 Torr) — hat alpha it mat nang luong
trén duong di toi detector.

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

Déy |a dau do dugc ding trong h¢ Alpha Analyst: ti uu vé kha nang phan giai nang luong,
d6 nhay cao va pho alpha phong thap.

M¢t so théng so ciia detector A1200-37Am ciia hé

Dién thé phan cuc yéu ciu: +40V

Dong ro (200 C): 12 nA

Do sAu ving nghéo tdi thiéu: >140 microns

Thé phan cuc cuc dai (gigi han): +100 V

Phéng dién hinh: 0,05 cts/em2/hour

Ban kinh ving nhay: 19,55 mm

Do phan giai dpha 37 keV
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Hinh 1. Budng do va Detector Alpha PIPS

Hiéu sudt do [4]:
Hiéu suit do dugc chialam hai loai 1a hiéu sut tuyét dbi va hiéu suit noi.

Higu sult tuyét aéi dugcdinh nghia: ~ E,_ = oo xungdugeghinhdn
* S6 btic xa dudc phat ra bdi nguon
Higu suit ngi dwec dinh nghia: o = So/xung du’(jc‘: ghi nhan 2)
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Trong d6 r1, r2, d lan luot 1a ban kinh nguon, ban kinh detector va khoang céch nguon téi
detector.

Tinh todn hiéu suit vai cac khoang céach d tir mau ngudn t6i detector 1412, 16, 20, 24, 28, 32,
36, 40, 44, 48 mm theo ly thuyét. Ban kinh ngudn r1=12.05 mm, ban kinh detector r2=19.55 mm.
Tinh Eabs (véi Eint bang 1)

Bang 2.Giatri E« (%) theo d va goc khéi
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36 0.719025 5.72182
32 0.860431 6.84709
28 1.04144 8.28750
24 1.27405 10.1386
20 1.5709 12.5008
16 1.93316 15.3836
12 2.22227 17.6843

Hinh 2. Sy phy thugc hiéu suét theo khoang
céch theo Iy thuyét
2.3. By tién khuéch dai
~ Chuc ning b tién khuéch dai 1a khuéch dai cac tin higu yéu tir mot dau do vatai né nho cap
n@i tien khuéch dai véi b phan con lai caathiét bi cia hé do. Hé apha s dung tién khuéch dai
dau do ban dan 2004 laloai nhay dién tich
2.4. B§ khuéch dai

Bo khuéch dai phuc vu cho hai muc dich co ban: khuéch dai tin higu tir tién khuéch dai va
hinh thanh xung dé cé dang thuan tién cho xir ly tiép theo.

2.5. B9 ADC (bp bién ddi twong tu thanh sb)

Bo hién doi tuong ty thanh sb (Analog to Digital Coverter-ADC) do bién do cuc dai cia mot
xung tuong ty vabién doi giatri dé thanh ma so.

2.6. My phan tich bién d¢ nhidu kénh

Méy phan tich dabién do nhiéu kénh (Multi Channel Analyzer-MCA) bao gom ADC, mét bo
nhé biéu do6, bd chi thi biéu d6 duoc ghi trong bo nhé.

3.TIEN HANH PO VA KET QUA

Chung téi tién hanh do theo céc khoang céch khéc nhau tir detector t6i mau do Gng véi cac
khe chia sin trong budng do |& 48, 44, 40, 36, 32,28, 24, 20 16, 12, 8 mm. Vi thoi gian do
|& 1200s, va céc thdng sb cai dat qué trinh do nhu muc 2. Sau khi do ta thu dugc phd véi céc
khoang céach khéc nhau,tiép d6 ching téi dung phan mém Genie-2k dé xr |i tim s hat alpha phét
radugc detector ghi nhan, d6 ciing chinh ladién tich dinh (s6 dém).

So b cac budc xar 11 nher sau:

Budc 1: Trudc tién mé File can chuan va chuan nang lugng theo vi tri kénh

Budc 2: Sau d6 ta tim dién tich dinh (S6 dém ving dinh) bang céch ding thanh chan trén
viing phd va chin hai diu tirng ving dinh véi cha y ddy nang lwong phét ra caa U-238, U-234,
Pu239, Am-241. V&o Display ->ROIS ->Add ROIs, trong ty 1an luot thuc hién ca 4 dinh.

Bugc 3. Dung 1énh Next hoic Prev dé chuyén cac muc trong Time Info géc duéi giao dién
chinh. Sau d6 ghi lai 5 lidu dién tich trong muc Area, FWHM), Counts va Channel.

Tir d6 ching téi thu dugc két qua do @ng véi céc dinh phé U-238 (4184.3 keV) ,U-234
(4764.5keV) , Pu-241 (5144.3 keV) va Am (5481.8 keV) tai cac khoang cach khéc nhau ¢ bang 2.
s
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Hinh 3.Céc budc xir ly phé do dugc

K& tiép chang t6i thuc hién viéc chuin hiéu suit theo nang luong bang phan mém AAS ing
v6i céc khoang céach khéc nhau cua phé do, tinh todn va thu duoc cac gid tri hiéu sudt sau khi
chuan theo niang luong theo khoang cach khéc nhau 1a khéc biét nhau. Tac 1a khoang céch cang
xathi hiéu suat ghi nhan cang giam manh.

Bang 2.Giatri thuc nghiém caahiéu suit theo khoang cach

K hoiang cach Higu suat da
(mm) chuan E¢ (%)
48 2519
40 4.147
36 4.230
32 5.306
28 6.241
24 7.775
20 10.800
16 13.460
12 17.870
Tinh toan thwc nghiém
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Hinh 4.Sy phu thudc hiéu suét theo khoang céch tir tinh todn thuc nghiém

So sanh thue nghiém va Iy thuyét
20 -
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Hinh 5. Sy so sénh giita giatri tinh toan tir ly thuyét va giatri thyc nghiém

4. PANH GIA VA KET LUAN

Trong két qua do phd ciia mau chuan theo khoang céach két qua nhan dugc kha phl hop Véi
tinh todn ly thuyét. Tuy két qua hiéu suit do c6 s sai khéc nho so vai |i thuyét nguyén nhan do
sai sd trong phép do vi niang luong hat bi ngudn hap thy din dén sb hat alpha bi mat mét khi dén
detector, sai s6t trong bb tri thi nghiém, méi truong trén thuc té chua hit chan khéng 100%. Két
qua quy luat suy giam hiéu suit do theo khoang cach ngudn téi detector ding véi |i thuyét.
K hoang céch tang thi hiéu sut ghi giam, khoang cach gan thi hiéu suit ting nhanh déu tién toi
gan 1. Hiéu suat tang dot ngot véi khoang cach nho hon 28 mm, con khoang céch 16n hon 28 mm
thi higu suat giam cham va khéng déu. Piéu ndy duoc giai thich nguyén nhan do khi & khoang
céch xa thi hat bi mit nang luong 16n hon, va do géc khéi nhé nén sb hat di vao bé mit detector
3 bi giam di, so hat di vao detector that thuong hon, dan dén hi¢u suét ghi tuyét ddi ciing khong
6n dinh theo thoi gian. Tuy nhién chl y 1a khong duoc dé ngudn qué gan detector vi nd gay ra su
chdng chap céc dinh va ting phong, nén tabo qua khe do gan nhét.

Dbi v6i hé Alpha Analyst khoang cach ghi tot nhat cua detector (v6i hiéu suit ghi caa
detector 6n dinh va két qua t6t nhat) khi tién hanh do dac d6i véi mau chuin ciing nhu c&c mau
phét alpha c6 hoat d6 tuong duong véi mau chuan 148 mm dén 28 mm.
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