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XAC PINH HE SO HAP THU BUC XA CUA NHOM POl VOI BETA
BANG HE PEM ST-360
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Nguyén Thi Thay Trang*

TOM TAT

Hé s6 hap thu cua birc Xa doi vt liéu 1a théng sé rat quan trong tinh toan che
chdn an toan. N6 lién quan dén tinh chdt cua logi birc xa, ndang lwong birc xa, ban
chdt va mdt dé cua vt liéu che chan.Viéce xdc dinh hé sé hap thy birc xa cua vdt liéu
la can thiét né phuc vu cho vdn dé an toan birc Xa. Bai bao thiét Idp hé do hé sé hdp
thy birc Xa cia nhém doi Vi birc xa beta nham kiém tra danh gid két qua tinh todn Iy
thuyét va sé liéu thiec nghiém. Thuc nghiém do dac hé sé hdp thu cia nhém déi véi
birc xa beta bang hé @ém ST-360 do My san xuat. Két qua cho thdy cé si phi hop
giira Iy thuyét va thuec nghiém véi sai sé nhé va dé chinh xac cao.

Tir khoa: Hé sé hap thu birc xa, birc xa beta, hé dém ST-360

1. Tong quan

Trong qua trinh twong tac cua buc
Xa nhu alpha va beta, cac tia gamma va
tia X véi vat chat, tly thudc vao loai va
nang lugng cuia buc xa ciing nhu ban
chat ciia méi trudng hap thu ma xay ra
cac hiéu ung khac nhau. Tuy nhién cac
hiéu tmg chung khi tuong tac cua buc
Xa Vi vat chat 1 kich thich va ion héa
nguyeén tir ciia méi truong hap thu [1, 2,
3]. Trong khudn khé cua bai viét nay
chuing t6i trinh bay qua trinh tuong tac
cua hat beta vai vat chit.

Do hat beta mang dién tich nén co
ché tuong tac cua hat beta 1a tuong tac
tinh dién véi cac electron quy dao lam
kich thich va ion héa moéi truong. Hat
beta mit mot phan ning luong E; dé but
mot electron ra ngoai. Trong nhiéu
treong hop electron bi bat ra c¢6 dong
nang da 16n dé c6 thé ion hda nguyén tu
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tiép theo goi la electron thir cip hay
delta electron. Do hat beta chi mat mot
phan ning luong dé ion héa nguyén ti
nén doc theo duong di cua minh, né co
thé gay ra mot sb 16n cap ion [3].

Do hat beta méat ning lwong doc
theo duong di cua minh nén né chi di
dugc mot quang duong htru han. Nhu
vdy, khi di qua vat chat chum tia nay bi
dung lai sau mot quang duong di nao
d6. Khoang duong di nay goi la quang
chay cua hat beta, quang chay cua hat
beta phu thudc vao nang luong tia beta
va mat do vat chat cia moi truong hap
thu. Biét duoc quing chay cua hat beta
v6i ning lugng cho trudc ¢ thé tinh
dugc d6 day cua vat che chin lam tir vat
liéu cho trugc. Mot dai lugng thuong
dung khi tinh toan thiét ké che chin la
do day hap thu mot nira, tic 1a do day
cua chat hap thu 1am giam sé hat beta
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ban dau con lai 1/2 sau khi di qua ban
hap thu [3, 4].

Ngoai bé day tuyén tinh d(cm)
ngudi ta con ding bé day mat do
dm(g/cm?), duoc xac dinh nhu sau:

dy (Z5)=p(5) d(em) ()

cm”

Trong d6 p la mat do khdi cua chat
hap thu tinh theo g/cm®.

2. Co sé ly thuyét va thiét bi
thwc nghiém

2.1. Co sé |y thuyét

Do dac thuc nghiém dua trén co s&
ly thuyét vé su suy giam cua birc xa khi
di qua vat chat. Bé tinh toan do hap thu
cua beta, ta sir dung cong thuc:

I =1, ?)

Véi W 1a hé hap thy tuyén tinh, x 1a
bé day cua vat liéu(cm), | 1a cuong buc
xa sau khi qua vat liéu che chén, I, 1a
cuong do buc xa ban dau. Khi do dac
thuc nghiém ching ta c6 thé do dac sy
suy giam cua s6 dém ma hé ghi nhan
duoc sau khi birc xa qua vat liéu thay vi
do @6 suy giam vé cuong do buc xa.
Nhu vay, ta c6 thé sir dung cong thuc
tinh su suy giam birc xa theo sé dém ghi
nhan duoc khi di qua vat liéu nhu sau:

N=Nge™r (3)
W = _ln[dN—D} (4)
Trong do:
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N: S dém ghi nhan duoc khi c6 vat
liéu che chin giira ngudn va may do.

No. S6 dém ghi nhan duoc khi
khdng c6 vat liéu che chan giita nguon
va may do.

Nhu vay, ta tién hanh do dac thuc
nghiém dé xac dinh s6 dém N, s6 dém
No &tng vai cac vat liéu nhém c6 bé day
d khac nhau. Tir d6 sé& tinh dugc hé sd
hap thu birc xa caa nhém ddi véi buc xa
beta.

2.2. Thiét bi thec nghiém

Hé ST-360 bao gom cac dau ndi
BNC va MHYV, ngudn nudi thé cao c6
d6 on dinh cao, muc thay d6i dién &p tir
0 téi +1200V, dong 0.5mA ung véi
dién thé 1200V phl hop véi dng dém
Geiger Muller (GM) st dung dau do
nhap nhay.

Qua trinh tién hanh thi nghiém
dugc thuc hién théng qua viéc két ndi
véi may tinh trén hé diéu hanh
Microsoft Windows qua céng RS232
hoic USB. Phan mém LABLINK hb trg
tat ca cac diéu khién ciia ST-360 va cho
phép truyén dir liéu theo thoi gian thuc
vao may tinh. Dit liéu nay c6 thé duoc
luu trong cac tap tin tuong thich dang
bang nén dé dang phan tich dir liéu va
bidu didn cic dd thi khi xir Iy bing
nhitng phan mém khéc.
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Hinh 1: H¢ @ém ST-360 [5, 7]

Phan mém cé thé thuc hién viec  thé sau mdi chu trinh dém. Phan mém
dém 13p lai sb 1an dém va thoi gian dinh  d4 hd tro day du phan diéu khién hé phé
trude, ddng thoi co ché do lap cho phép  ké ST-360 twong thich PC chay trong
tu dong dém Iap theo budc tang cuia cao modi truong Windows XP, Windows 7.

[1ST360 USB - - [Data Window] M= E
['1 File Edt Setup View Preset Instrument Display Window Help _IEIEI

=05 o0

Preset Time:

Elapsed Time:

Runs Hemaining:

Elapzed Date/Time

High VYoltage:

Hinh 2: Giao dién phan mém LABLINK cua hé ST-360 [5, 7]
3. Két qua thuc nghiém ghi nhan duoc cta ngudn phat khi bi
Chung tdi tién hanh do mau khi c6  hip thu boi cac vat liéu che chén.
vat liéu che chin dé xac dinh s6 &m  Ngudn dugc sir dung trong thi nghiém
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la ngudn *Sr c6 chu ky béan ra 28,90
nam, ngudn °Sr phat tia beta voi cac
dinh nang luong beta Ion nhat 1a
2274keV chiém 99,98% va 513keV
chiém 0,02%. Ngoai ra con phat buc xa
gamma 1761keV [6]. C6 dinh vj tri dit
ngudn, khoang céch tir vi tri dat ngudn

dén detecto 2cm va cb dinh vi tri
detecto va nguédn trong suét qué trinh
do. Pat khoang cach cé dinh ¢ gira
ngudn va detecto tdm vat liéu hap thu
nhdm 1a 1 cm. Tién hanh do 20 1an va
két qua do duoc trinh bay trong bang 1.

Bang 1: Két qua do ¢ vdt liéu nhdm che chdn véi dg day d khac nhau

Sé Iin do N; (s6 dém) 2 N, (s6 dém) 2 N3 (s6 dém) 2 N, (s6 dém) 2
d=141g/cm® | d=170g/cm” | d =216 g/cm” | d =258 g/cm
1 2564 + 16 2090 + 40 1678 + 3 1342 + 10
2 2564 + 16 2121+ 9 1691 + 16 1360 + 28
3 2548 + 0 2091 + 39 1679+ 4 1362 + 30
4 2513+ 35 2103 + 27 1614 + 61 1398 + 66
5 2521 + 27 2146 + 16 1657 £ 18 1328 +4
6 2628 + 80 2135+ 5 1641 + 34 1378 + 46
7 2457 + 91 2145 + 15 1655 + 20 1288 + 44
8 2615 + 67 2113 + 17 1716 £ 41 1299 + 33
9 2518 + 30 2133 +3 1652 + 23 1349 + 17
10 2498 + 50 2208 + 78 1690 = 15 1347 + 15
11 2536 + 12 2108 + 22 1724 + 49 1365 + 33
12 2545+ 3 2200+ 70 1698 + 23 1358 + 26
13 2545 + 53 2062 + 68 1677 +2 1311+ 21
14 2579 + 31 2136 +6 1667 + 8 1310 + 22
15 2643 + 95 2147 + 17 1612 + 63 1340+ 8
16 2623+ 75 2029 + 101 1694 + 19 1310 +22
17 2457 + 91 2148 + 18 1682 + 7 1326 £ 6
18 2476 + 72 2209+ 79 1646 = 29 1302 + 30
19 2543 +5 2131 +1 1665 + 10 1268 + 64
20 2539+ 9 2160 + 30 1762 + 87 1299 + 33
SéTdBé m 2548 + 43 2130 + 34 1675 = 27 1332 + 28
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3.1. Sw phu thugc hdp thu bic xa
vao bé day vat ligu

Sau khi tinh toan sb liéu tir hé dém
ST-360, ta thiét lap duoc do thi biéu

7.9 -
7.8
7.7
7.6
7.5
7.4
7.3 -

7.2

dién su phu thudc hap thu buc xa vao bé
day vat liéu nhu hinh 3.

-1.063x+ 13.11
R?=0.995

Sb dém trung binh(sd dém)

7.1

T
4.9 5.0 5.1 5.2

5.3 54 5.5 5.6

Bé day(g/cm?)

Hinh 3: Si phu thugc ciia cuong dé hdp thu vao bé day vat liéu

Ta thay rang s6 dém giam khi bé
day vat liéu nhom tang, nghia la do day
vat liéu cang 16n thi kha niang che chan
birc xa beta cua vat liéu nhém cang tét.

3.2. Hé sé hdp thu

Do hap thu buc xa beta caa nhom
véi nhitng d6 day khac nhau, dugc trinh
bayo bang trén. Hé sé hip thu trung
binh cua tirng bé day duoc tinh nhu sau:

- Hang sb hap thu beta cua nhém c6
do day d = 141 mg/cm?

=)

(7,7

pey = ——— - =043 10,04

- Hang sb hap thy Beta cua nhom
6 d6 day d = 170 mg/cm?
(3
n W,

T = 0471002

- Hang sé hap thu Beta caa nhdm
c6 do day d = 216 mg/cm?

N — Ny
In (ﬁf)
heg = ————— = 048+ 0,01

- Hang s6 héap thy Beta caa nhém
c6 d6 day d = 258 mg/cm?
(2
n e

e = = —— = 0,49 + 0,02

- Hing s6 hap thy trung binh birc xa
beta cua nhom dugc xac dinh nhu sau:

+ g F g +
II — Het Hez ” Hes Koy fu 0’4? ‘_|' D,GEE

Két qua cho trén cho thay vai cach
thiét 1ap thuc nghiém dé xac dinh sb
liéu cua hé sé hip thu beta ciia nhom do
duocC a1 ~ 0,47+ 0,012.

Két qua do dugc trong thuc nghiém
nay phu hop véi két qua di duge do dac
trude day 1a 0,4818 [4].

Két qua cua thuc nghiém co d6 léch
nho so véi két qua trudc day [4], diéu
nay cho thay viéc thiét ké thi nghiém
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nay va s liéu thu duoc dang tin cay, cO Vi biic xa beta, s6 liéu do dac dang tin
do chinh xéac cao. cay, co do chinh xac cao.
4. Két luan Viéc thiét 1ap hé do don gian gidp
Két qua nay cho thay c6 su phiihop  nguoi 1am thuc nghiém dé sir dung. Voéi
t6t gitra s6 lidu cong bd trude day voi sb  cach tinh toan dé hiéu, gidp sinh vién cac
liu do thuc nghiém. Két qua cho thdy  chuyén nganh Vat ly va chuyén nganh
da thiét lap dung cho cdu hinh ciahé do  Hat nhan & bac dai hoc ¢6 thém co hoi
dinh hé sb hap thu bic xa cia nhom d6i thue nghiém va kiém ching ly thuyét.
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DETERMINING OF RADIATION ABSORPTION COEFFICIENT OF BETA
PARTICALFOR ALUMINUM BY USING THE ST-360 COUNTER
ABSTRACT

The absorption of radiation for materials is a very important to radiation
shielding calculation. It relates to the properties, energy of the radiation and to the
nature, density of the shielding material. Determining radiation absorption
coefficient for material is necessary to calculate radiation safety. This report setup
for ST-360 Counter with Geiger Muller(GM) Tube to measure absorption of
radiation for Aluminum, in order to evaluate results of theoretical calculations and
empirical data. Experimental measurement absorption coefficient of beta partical for
Aluminum by using the ST-360 Radiation Counter. The results show that there is a
correspondence between theory and experiment with small error and high precision.

Keywords: Absorption coefficient of radiation, beta partical, ST-360
Radiation Counting
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