21
2
211 (Cosmic radiation) 2
2111 (Primary cosmic radiation)
8% 1%
1% 1%
200-300
2112 (Secondary cosmic radiation)
(Altituc)
212 (Terrestial radionuclics)
340 10
2
2121 (Primodlial radionuclices)
Uranium-238, Uranium-235, Thorium-232  Potassium-40
2122 (Cosmogenic - radionuclices)
Tritium:3,  Beryllium-7, Carbon-14
Argon-37



22

221

(Activity)”

N

222

Ay = Ade A 22)

A0 t=0

X (Decay constant)



(21) (23)

223

N(t) =

(24)

(Half lfe)

NOe-?u

(25)



224

1 (Curie: Ci) (Rutherford: Rd)
1 3.7 X100
1Ci = 37X10°dps
1 106
1 Rd = 106dps
(International System Units: SI units) (Becquerel:
Bq)
1 1
1 Bg = ldps
2.2.5 (Specific activity)
(Cifg) (Balg)
2.3

23.1



bV =
h
V
E
Er [
2.3.2
3
2321
(h )
(EH
Ec= hv
h ’:

Ef -E |

- Eb

(Isomeric transition)”

(Phatoelectric effect)

(Ed



2.3.2.2 (Compton scattering)
' = . thV .(29)
—08)

e 1)
hv
hv:
0
D
C
2.3.2.3 (Pair production)

1.022 MeV
0511
MeV
( ) 0511 MeV 2

(Annihilation)”



2.3.4 (The attenuation of gamma-ray)

X
dl = —Xdx
| = 10e'”x .(2.10)
10 X
| X
(Linear attenuation coefficient)
2.4 -7 (Beryllium-7)
-
Spallation
Stratosphere Troposphere
-2
-? Electron capture
10.3% 477.6 keV -? -?
EC.

> (2.12)



Be (ty = 53.3 days)

E.C.
10.3%
L' 477.6 keV

E.C.

y
Li v
2.1 -1[9]
03 i- IILIUI>:IIIIII!;:y'l»l::?I!ITT7]ITI1ITI'IITIII'I|llIl
| - A
B
: ] ]
» [
Nl H
f [
; [\
; [.__ | Lo
) -2 5]
2.5 (Gamma-ray spectrometer)
( ) [Sodium
lodide (Thallium) detector: Nal(TI)] (Scintillation detector)

(Semiconductor detector)



Gamma-ray detector

Pre

2.6

Amp

H.V.

2.3

MCA

A

A 4

Microcomputer
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