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Direct Monte-Carlo Method for Calculation of Electron Range
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2. Graduate School o f China Academy of Engineering Physics, Beijing 100088, China)

Abstract: The linear extrapolate method that widely used to calculate the range of elec-
tron has some shortcomings in the calculation and application. In the reference docu-
ment, the range was defined as the thickness of shielding media, where relative intensity
is 0. 01. First, the modification to the numerical method of the reference document was
given, and then a new calculation method for electron range was given. The range of
electron was counted directly by direct Monte-Carlo method, whereas electron fluence
was not concerned. The new method can easily calculate the range of electrons with
various energies, without the restriction of thickness of shielding media. The calculation
precision and efficiency of new method are very good. It also can provide the confidence
interval of range.
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Fig. 1 Model of numerical calculation

SCHR L4 156K B 0 v ir A5 b L3l B2
MOCNP R Py 15 4~ 43 )2 10 00 B L 1
@ =1.273 em *LAAEHHEK 1 A ES
WZHEFHER .. W ©./0,=0.01 fENHHE
SRR A AR B2 F 99 %6 (1 A S H F
W SRR A4S 0.1 mm JEA R REEE 4L B
d=1X0.1 mm, XJ A [A] B8 & H i 0 757 5
R BE . SCHR [ 4 18 3 R vk 55 O i AR Ol
Xk

SCHERLA TP 25 T LA e T S5 PR SR 41
F FISCRRL6 T 48 116 1% B4l o 38 ik HLABE UG L
SCHRLA T rp FH LM AN I 45 A9 45 2R B Sk
/MR 2 I o1 T AR R R 4 T 08 0 1 22
W 2 SCTE S SCHR L6 ]85 R B . B
1026 2647 » X Jak phy 7 SCHR L6 P g o I T SOk
L7100 SCHRL7 T 0 s 2 1) BHL 1B AR 450K 72 X
i GRCD) i T 7 IFARE gk te, (D
TE SCHY SRR GRS i 1 I AT B EE R T
T PG e

To
r()(T()) :_J dT

o LCT)
AT, HEEE . MeV; L (T) N HE & it 28 %K,
MeV/cm;r, HEHTFE . cm,

MCNP &7 76 it & i 19 iz 45 R v
S0 I AERR AT 133 A BE ASUBH 11 R LA KX B F
“HTRR LT AN . kg, SCHERL6 T R
i 5 MCNP T2 774 58 & — 2.
1.2 XEXER K

FH H 7 U AT A T B A R R B SEORG
SCHR L4 JH V5 F 30 o AT o 18] 24 TAaR . fRdn
1AM 5~ (MCONP g5 R 2 15— 3] 1K)
e A SR 3 1 2 o DU SR Ao T AR o
RL 0 55 T WA A 1 8, BP 1. 273 em 5 A H]
MCNP 539 b i . B T By B
TR A B 5 TR R 0.1 mm,

(D

EREIREE R .
@z%:s%:%: 1.273 em 2 (2)

L@ AERE. com s TV RBKE, om;
V R B em® s AL P ARE B ems s
em®, bR R R RO 1 B S R R A AR, R
V7t A T o (E L B SO AN ). i g M
T AR T D R AE B SLR B o S AR R
PR | - R VAR AR YA S G OF B/ YA S I
LA U o 0 5 B Ao TR L T RO
F A g T, AT M A& S R R
S R VAR AR IR AR R 8

i3k P 2b o DA RO A T AR A Ok Y iR
2o MBRANTRRL ¥ 76 BE Ak & A — RS S DA 45°
5 DR 7R 5 2 A4S V5 3 AN HEE P AR K
AR R Al/cos 45°, i )2 AR BURAE (K 1 =
1.8 cm *(A[ J§ MCNP 7 5AE) . b, 445



oM BRAEAE R T AR M BB R T ik

515

K50 H AT Ry PR A B (H R R B S A
HEA X SRE N 1,414, B TR T 50
JBT BRI R R AR O 2 B S AR B 2 T
el A B b R T 55 1 2 R B L 3k R 2 Sk 4]
HHORE X iR BE A JR B XK T 1 B R 2 — (g
— AR EA . AL T Ok
AFRT 55 B8 Al A 5 68 D802 18 SRR A . AR
T HL A FO R B D T R M SR
SR e WAaGE T 0,

o

a b c

B2 JEsR ) H U () Bt s (o) /R A
Fig. 2 Sketch for source intensity (a),

electron scattering (b) and leaking out (¢)

K50 B2 R S S D R b U I 5
DRZ2E. SCHRLZ JWIA 4t A A A Rl 0
for R T 1] A2 558 F9 L~ HICSRT [0 2 00 285 T2 80
W BCR I BT R SRR MR R Z 0 R
B BRI ISl 5020, Wik, HEIEA
SE07 1) A — 8 SR AL R A A R T RE S L T
AN BT 2 )5 R (8] A4 B A B

XF e . B 2 AR I (O AR 5 mm)
A REAT AR LT D i T 2 A oL (P 20 s
o R RO R S O PR S R A . JE R
T rp i s 2 2 e LR D O
A0 B AR AR T HL A O T BR800
000 T s S S 3 5
L3 EERBFFRITAE

HIMFEE FRE S A1 2 1) AL 5 A 58 1 1)
B Sd 7R . ASSCIR B G R T AR
SRR 2 J7ik .

SRR 5 — R TR B B A TR T
SR JEITARL A 00 A SCHR L4 AP i B2 38 08 31 7
OrZ— T o 2 — AR R R E A R A T A AR
ST AETHI b ATk G S AN E
TE I R AR AN TR B 1O T 5 o 8 L B A
ARZ—TRZ—HE2T 02— TR

o AL IR — RS RS OIS, B
AR 5 B R 22— B R E 2 —
SR AT RSN R Y BRG E
3MHFHBESTRITASEAE. B2
FATHL TR O it % L 78 C s 2% (18 3a) ,
PR AL+ CHI BRI AR S 2 ) 1T S 2
Licos OUBE OC L 5 AMJrm ek 6) . th
T o RO A 3 s . A o] RE SRR & AR AR
Bl 48 05, B i A 2 3 2k 5 C (J&8 3b) R ot AR
4 R SRR R R U Bl D R A
5 Ty B R A ) A AR A (R D S 3X
FRE AL 2 0 2 — 3

B
Iy B
o h L M
M [1 /
A ¢ (
{EES (EES
a b

F3 TR ST R RN R

Fig. 3 Sketch for range and track of electron
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Table 1 Comparison of results by several methods
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