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(recoil energy) Q (Q-Value)

0 Q 36
2.1
Relative
yield
“d 13os . 10Vl |
Endpoint energy
= 0.714 MeV
>
1 | ! |
LN 0 0.2 0.4 0.6 MeV
Beta particle energy :
21 3% (4)

2 7 (ionization)



a iua (Continuous x-ray) ai " bremsstrahlung)
(dE/dX) tob 11L I (total stopping power)
08 3
(dE/dX)c0L 1] a a a i (collision)
aaa'lui a
(dE/dX) a | a» an
(dE/dX) (dE/dX) + (dE/dX) 2.
, a a a
" (specific energy loss)" a aa
Bethe Da aaa
- an a a 8

dE) 2ze'NZ myu’E -
— ) u In—=" ~1n2(2y1 - B2
(dx [ 212“__/3:) n ( B

col muuz
(2.2)
dE) NEZ(Z+1)c* 2E 4
] (oot JEES 4 oo
( dx Jrad  137mdc* 4 moyc? ) &)

V — Da au



mo - (rest mass)

1 — Excitation and. lonization Potential

(dE/dx)nX EZ

(dE/dx)3 700 (2.4)
E MeV
(exponential) ( )
1{10 X
100 = 106-**/[)»*/»-» (2.5)
It (mass attenuation

coefficient)



2.1 Excitation and lonization Potential

tt (6)

Material I (eV) Material I (eV)
C 78 Ag 469*
N 85 Au 771
0 89 Pb 773
Mg 156 . 839*
Al 160* H,0 65.1
Cr 258* Co, 85.9
Mn 273* Nal o 433
Fe 281* Lucite 65.6
Ni 303* Methane 44.6
Cu 321* Muscle 66.2
n 323* Air 86.8

Specific energy loss, d€/dx (MeV cm?® g™')

0.01 o4 T e 0

Electron energy (MeV)
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1f « 8 2
8 f

co L LTEANN I (2-6)

£ B MeV f

(maximum range, Rnlll)"

(Fm  a 2.5 MV

Rmax f = 0.412 Emmx'* °°° 2" ' "mLy (2.7)

N(t)

Background

2.3
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10

0.1

10000

(¢.wo Bw) abuey

0.01

Electron energy (MeV)

2.4 1l
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2.5 MV

Rmiix ¢ = °-530 Emax « °-016 2.8,
Rilttx la Emmx MeV
International Organization for standardization

1S0/D 156980 (
(8)
Emx = {C(9-1Rmx + 1)2 -11/22.4)1/2 (2.9)

2.2

90 210
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0
0 & | L =
270 <———— 90 g
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180
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10Cl - +X,m]

(2.10)

UE half-thickness

ml/e empirical formular

2.2 I

M aximum beta

Half-life

Isotope energy

(yo (Mevo
St 23 2.25
“Kr 10.6 0.671
151 3.3 0,778
w . Pm 2.6 0.22
uc 57-10 0. 155

3 Abo emits 520-keV gamma rays ( .40 »).
b Abo crriiu 70-keV x-rays (')

Half-thictaeu

(tng/cm *)

120

14

(2.10)

M aximum available
specific activity

for beta sources

25 Cilg of solidj
30-70 rr.Cl/Tnl

1 Cilg of T1

100 Ci'g of loflds

2.15 Cif ofc
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Im= [«Cl-e" mm" ] 2. 11
n 95%
U = 1.5 milE (2.12)
90/ « -90 2,2
“IlE = 120 « « 1.5X120 = 180
( « 95 % «
( ¢ )
« (100 (Z)
Tittle’s formular(l)
G =11 g~z/* (2.13)
G = (saturation backscatter

coefficient)

2 (y>IA)Z0
2= (2.14)
| i»Mt)Z

018GOl



« ZIl1 = (effective atomic number)

(weight fraction)

=
11

1 =
Al -
1.6
3 15—
i
9 1.4 — e
®]
2
« 1.3 = o
=
3
g 2 —
[v]
-
1.1 —
1.0
0 SOURCE-BACKING THICKNESS
2.6 H ' au
(5)
2.0
=g L
o
8 //‘/’1—-—‘— ZG'"A
< 1.6 - 131,
™ / 1 }
o //// s,
W ,//// 11"
5 s —
bt / “ L1
AN 7 L
= 7//
1.0
0 2

0 30 40 50 60 70 80 90 100
source-sacking atomic number

21 | !
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2.7
a
(shift) ( 2.8)
(2)
2.3 saturation backscatter coefficient (G)
1-100 ( Tittle’s formular) (2)

Atomic No. saturation backscatter atomic No. saturation backscatter

(2) coefficient, G (2) coefficient, G
| 0.024690 8 0.181269
2 0.048771 9 0.201484
3 0.072257 10 0.221199
4 0.095163 11 0.240428
5 0.117503 12 0.259182
6 0.139292 13 0.277473

! 0.160543 14 0.295312



23 ()

Atomic No. saturation backscatter  atomic No.

(Z) coefficient, G (2)
15 0.312711 32
16 0.329680 33
17 0.346230 34
18 0.362372 35
19 0.378115 36
20 0.393469 31
21 0.408445 38
22 0.423050 39
23 0.437295 40
24 0.451188 41
25 0.464739 42
26 0.477954 43
21 0.490844 44
28 0.503415 45
29 0.515675 46
30 0.527633 47
31 0.539296 48

18

saturation backscatter

coefficient, G

0.550671
0.561765
0.572585
0.583138
0.593430
0.603469
0.613259
0.622808
0.632121
0.641204
0.650062
0.658702
0.667129
0.675348
0.683363
0.691181
0.698806
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23 ()

Atomic No. saturation backscatter atomic No. saturation backscatter

(Z) coefficient, G (2> coefficient, G
49 0.706242 65 0.803088
50 0.713495 66 0.807950
51 0.720569 67 0.812692
52 0.727468 68 0.817316
53 0.734197 69 0.821827
54 0.740760 10 0.826226
55 0.747160 1 0.830517
56 0.753403 12 0.834701
5/ 0.759492 73 0.838782
58 0.765430 14 0.842763
59 0.771221 75 0.846645
60 0.776870 76 0.850431
61 0.782379 7 0.854124
62 0.787752 18 0.857726
63 0.792992 19 0.861239

64 0.798103 80 0.864665



23 ()

Atomic No. saturation backscatter
(2) coefficient, G
81 0.868006
82 0.871265
83 0.874444
84 0.877544
85 0.880567
86 0.B83516
87 0.886392
88 0.889197
89 0.891933
90 0.897601

atomic No.

(2)

91
92
93
94
95
96
97
98
99
100

20

saturation backscatter

coefficient, G

0.897203
0.899741
0.902217
0.904631
0.906986
0.909282
0.911522
0.913706
0.915837
0.917915
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2400

21

1800 -
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