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Monte Carlo Transport of Electrons in Matter

WANG Tong quan, ZHANG Shu-fa, WANG Shang wu, SHEN Yong ping
(College of Science, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: This paper introduces the basic principles and steps of the Morte Cado Methods used in the electron transport calcula-
ton. The electron transport process is simulated by“ condensed history” Monte Carlo method. The electron random walk path length is
determined by the energy steps. For a single step, the electon energy loss is the total amount of the nonradiative ( collisional) energy
loss and radiative ( bremsstrahlung) energy loss, the nonradiative energy loss in each step is sampled from Landau formulation, and the
radiative energy loss and the production of bremsstrahlung photon is sampled from Bethe-Heiler formulation. The direction of electron at
the end of each step is sampled from the Gouddsmit-Saunderson multiple scattering formulation. The Moller cross section is used for the

sampling of the elector electon scattering. Finally the electron transport in the space used aluminum aloy, and plane materials is cal

culated and the results are presented.

Key words: electron transpoit; Monte Carlo Methods; aluminum alloy; energy loss; bremsstrahlung; multiple scattering

, 0.5Mev 0. 0625 Mev 30
10 , 105

[13 ”»”
(0, Eo, to, Uo, ro), (Sl, El, t1, Ui, l‘1), (Sz, Ez, t2, U 1‘2),
Sn, En, tn; un; r, n

>

* : 19990628
: (97]11. 6. 2. KG0140)

9

(1979).



82 2000 1
Sn (1_E
En—l_ En—_ 3_1 dsds (1)
- dE/ds , { snf
En
En-1 =k (2)
k . k= 2" 8.3%
(1) (2 , S= Sn= Su- 1,
, s m , s/ m
m ( Z)
2
(1) (2 ;
(2) {En}
s m
’ m s s
P m ,
Goudsmit Saunderson ,
X
(1) :
3
Berger , €
[3.4
(T ) _
- (4 )g_ NZ—{ln 2, (e 5 (3)
T 28 2T+ 1 1
Sy =-1-Fs (7777 5+ Tl g del- o)+ g (4)
€ E , B , T .6
( ) Z , N ,e muv



83

a
4
Y  Euler
5
Riley
P
Pz(1)
6
7

(3) (4) €= 1/2 (€= 1/2
, ) <1/2)
dE 1024a2h2c2Z
- () = ELLL T 2] - Cox G- Br G- (5)
Cr= 1n(2]2) C;= 1- In2 Cs= 1/8+ In2 (6)
T, f(s, T)dT,
T, Landau [,
F(5.T)dT = #( NN (7)
i 2am’ . wmeNZ
A= é—ln[( B2)12]+ S5+ B — 1+ v, = PCIE (8)
(Y= 0.5772157),
[ e w
TV T (9
, 0.256 Mev s
, , Mott Rutherford [
do
do Z262 (d_Q)Mon
d P U ( I- H+ 2r1) ( Q) Rutherford
, 1
1, _anc 2,3 aZ o |_T
4(0.885])) Z7°[1.13+ 3. 76(B N 1] (11)
, Goudsmit Saunderson
2 O 2 2
0 ;W ; [Pz(1)]"
0 , 0 s Goudsmit Saunderson
1 b= (1w
Bethe- Heitler , ,

Moller 17



84 2000 1
do c,1 1 T 2 2T+ 1 1
—= {3+ + - 12
de” B9 (1- ¢)? T v (1+ T)> g1- 8)} (12)
& R &
1/ 2
do
o(g) = I ode 13
()= |, (13)
c, 1 1 T 2,1 2T+ 1. 1- €&
Y = o+ + - - 1 14
€E> &
1 do
€ &)de= Tode 15
gle e)de= oo G (15)
. 9(&) ; (15)
2 mm (b
(1), 0. 035 . .
—0. 8MeV|
300000 , P @EB0O o.030F e —1. 2MeV].
. 7 e ol LI —=-1. 6MeV| |
30 min 1 S e e p‘-,,,_;::»:;;n"," —+2. 0MeV]|
%O' 025 ! .-' at® :'v"' . A“AAA& T v, —=5. 0MeV}]
%o. 020 F+ 0 2 "'.\_ e -
> ’ g “.’.’ AAAv"' .. ., AD'AA\ ‘v‘.'\
80.015 peas,™ ; T8 o 0000000088687 5000 TR %o
) 0 g000"008E 0000000 a
’§ sﬁ ooooeyooo¢°.0‘°°qo°°°°°;’\:°o°°° ° ¥ * \A‘\A '\'\.
’ %50.010F " Y ., M 3
5 S ]
7 Mz;/, L;é 0. 005 | \«_ q__.. ]
5Mev?, | 1
’ 0.000 -.-"---uun------u.u:::::l‘
, 0. 00 0. 05 0.10 0.15 0.20
Penetration depth/ cm
2 2 1
Fig: 1 The energy deposition of electron in aluninum alloy
1
Tab. 1 The energy reflectivity and the energy transmission of electron
(Mev) 0.8 1.2 L6 20 5.0 7.0
(%) 6168 4983 3969 3339 0395 0034
(%) 0.0 0052 6923 21.62 7926 8620
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Tab. 1 Detemmination resulis of evolved NH3 from themal decaposition of ammonium molybdate tetrahydrate
Sample size/ mg TG weight loss (NH3) /mg CAP mathod TG~ GC method
found/mg  emor/ % fond/mg  ermr/ %
1.2 0. 10 0. 094 -60
4.5 0. 37 0. 356 -40
7.8 0. 64 0. 620 -31
14.2 0. 84 0 86 + 24
20.3 1. 67 L 65 - 12
30. 6 2.54 2 62 + 32
3
(D TG-GC NH3 )
NH3 0.4 mg , T49% ,
(2) TG-GC , , , NH3
(3) TG-GC , , , NH3,
NH3 0. 8 mg
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