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Table 1 A comparison of fluorescence intensities between Monte
Carlo simulation values and experimental values

Saﬁp,f"m' Cri(%)|Cre( %) g;; Al | At | B | Alve | Ales | 20l Ale, | Al (;;3
1 1.45 13.9¢ [53.35 17261 15850 | 8.18 35781 33980 | 5.03 || 120057 | 114340 ‘ 1.76
2 4.35 23.78 |41.04 27981 25860 | 7.58 | 51933 49086 | 5.48 93558 88346 | 5.57
3 7.25 2T.98 {34.20 37716 3.:97g | 8.060 58287 h{884 | 5.84 79797 74786 | 6.28
4 11.60 30.78 (27.36 50915 47263 1 6.¢8 62589 500t | 6.0 7 )| 65832 61583 | 6.45
5 21.75 3.1.98 (13.68 74427 706214 | 5.66 | (93.19 6i812 | 6.54 38797 36191 | 6.72
6 31.90 32.18 | 6.84 95787 89773 1 6.78 630¢3 83024 1 7.41 i 21200 22605 | 6.98
T 40. G0 26.58 | 4.10 || 112751 | 104887 | 6.68 62519 57332 | 8.3t | 17813 16601 ‘ 6.30
8 50.75 19.59 | 1.37 || 131052 | 120011 | 8. 43 51134 49292 1 .76 ’ 1110 10411 l 6.54

E ALyt Alyt, Al HBBRETF HIHEMACE Ni, Fe, CrIgto: Alm. Alpe. Al Y3 %N L
7o g Ni, Fe, Cr p3eLaapE

Note: Al..* Al and Alc,* are the fluorescence intensities of Ni,Fe, and Cr by Monte Carlo simula-
tion: Aln,, Aly, and Alg, are the fluorescence intensities of Ni, Fe, and Cr measured in experiments

BEREFASE W BB — 3, 2 E0 e BB LR I T 48, HoB Ni, Fe, Cryi 56
BN LML T.26%, 6.72%, 6.26%, XRZEHN, BATNHR 2 Puifify L (13.5keV)
PN ST R T BB, Mok s Ni, Fe, Cr mB /g LA(LT.2keV) |y ik Mo
EAF LW ZERR T BB T e TR G5 R AT R & R BT R AEX R IE4-br B i F B
FEHHiY.

BRI EABRBT SI(L) AR (Be & FLBE 250m; R M 10mm?; Si(Li) A&



E3H FREE. XFEREXSWHER R HERONA 145
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Table 2 The Si(Li) detector’s efficiency predicted by Monte
Carlo simulation

TR (keV) | WERR(X107°) X R HTFEEE(keV) | HERHR(X16™) g E
Detection Relative Detection Relative
Photon energy efficiency efficiency Photon energy efficiency efficiency
5.0 8.2161 0.8646 40.0 2.3527 0.2476
8.0 9.3979 0.9890 50.0 1.2456 0.1311
10.0 9.5123 1.0000 60.0 0.7206 0.0758
-15.0 9.3703 0.9861 80.0 0.2967 0.6:2
20.0 8.5442 0.86§92 100.0 0.1481 0.01bu
30.0 4.7792 0.5030 ‘ ‘

Si(L) HMBH S EMAERE S5 . FWHERE 10keV BHEIRE R, BELTRERM K
RIS R IR R D, #220—40keV K TRER L. 221K 8ERIE AL R ML T BEE BT
B o 1.0F -~

£3 BESECRHERHARSN LSS NI
“Tablz 3 Incidznt and exit angles of the 508k .
dstection equipment by simulation 2
X = 0.6k
RS ASA | A _.3: E
Sample | Cui( % ) |Cre{ %) | Ccr( % )| Incident|Outgoing =
No. angles | angles & 0.4
o)
1 1.45 | 13.99 | 53.35 |0.9787 | 0.9675 = 5ol N\
2 4.35 | 23.78|41.04 | 0.9793 | 0.9684 = -\
3 7.25 | 27.98 | 34.20 | 0.9795 | 0.9686 | . P Lo T S
4+ |11.60 | 20.78|27.36 |0.9791 | 0.9692 0 -
5 |21.75 | 3498 13.68 | 0.9765 | 0. 9677 ¢
6 13190 | 32.184 6.84 |0.9728 | 0.9655 B5 Si(Li) BRBMETRES
7 40.60 2658 4.10 09669 09621 Fig. 5 Relative efficiency curve Of
s |»50.75 | 19.59 | 1.37 | 0.9496 | 0.9520

Si(Li) detector

RAFR “Pu B SHERME 1 FrRiR R E N 1 Si(LD) P 2R MBS 5t
AMBHANRS . AHRWUEE—EN, FHAH. HEABRD, ZETETETLNY
WARK, Vi) 0.9728 AN 0.9651 B, BIEX X HARILN T, SAPLHERF K E
B, AL HEAKREERNR L,

ANTHE$ Cr KX HRZ Ni, Feil KX HEME, AR RPTEENAHCrY —
W 2. ZRFAEMBEHRWELE L TR, LSRHAFRP N, FeFREMR, CrHRK
R, —WISEHIBA, BN, Fe f491E X S0 Cr MMFIRM K, =K % 3% 1

58, FREBMRABSERE O RER KIS H PR/, T4 Cr TRk, BEY
RS F RO R AR Cr P AR M RS2 JE I & e I, B b3 Cr §BR3Ea rgmiik,
FERAFR P Fe T RIA30% L ki, Cr I ZRFHHTH A HABIE K. Y Ni, Fe g -
“BELBKRE, Cr=RIOLABEIE, BRMY, SRR L.
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Table 4 Primary, secondary and tertiary fluorescence ratios and scattering

ratios of Cr in artificial sample by simulation

Sarble Yo Cal(%) | Cri®) | Cal®) | P P, Pr ’ Pe | Ea

1 1.45 13.99 | 53.35 0.7981 9.0560 0.0011 0.0591  0.0751

2 4.35 23.78 41.04 0.7088 0.1312 0.0058 0.0680 | 0.0862
3 7.25 27.98 34.20 0.6496 0.1694 0.0118 0.0747 | 0.0945.
4 11.60 30.78 27.36 0.5822 0.2071 0.0218 0.0835 | 0.1055
5 21.75 34.98 13.68 0.4203 0.2589 0.0495 0.1201 | 0.1512
6 31.90 32.18 §.84 0.3008 0.2464 0.0657 0.1716 | 0.2156
1 40.60 26.58 4.10 0.2282 0.2174 0.0650 0.2170 | 0.2724
8 50.75 19.59 1.37 0.1121 0.1308 0.0391 0.3186 | 0.3994

E: PpiCr #9—RIEIELLR, P RCrRY " XEX hE, PrCr =KX R, Pc#il P 47 BN #IM 3 A

FlARRBENCH _ RER X,
Note. Pp Ps and Py are primary, Secondary and tertiary fluorescence ratios of Cr respectively: P; and
Py are secondary fluorescence ratios of Cr originated by Compton and Rely scattering respectively.
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Application of Monte Carlo method in X-ray
fluorescence technique

Li Dehua
(Chengdu College of Geology)

Cheng Yexun
(Chinese University of geology)

Abstract

Characteristic X-ray intengities of elements in artificial Ni-Fe=Cr termary samples
are simulated using the Monte Carlo method and compared with experimental results.The
intensity ratios of primary secondary, and tertiary fluorescence, as well as Compton and
Raly scattering are given. Tne relative efficiency curve of the Si(Li) detector for an
energy range from § keV to 100 keV, and the equivalent incident and exit angles
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of an annular #¥Pu source under certain detection conditions are also calculated.

Keywords: Monte Carlo method  X-ray fluorescence analysis
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