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Magnesium K X-Ray Emission Spectra of Mg, MgO and Olivine
[(Mg, Fe),(Si0,)] by EPMA and XRF

Jun Kawal, Hideyuki TAKAHASHI, Kouichi HAYASHI, Shin’va OKAZAKI and Yasuhiro AWAKURA

Synopsis : Magnesium K X-ray emission spectra of Mg, MgO, and olivine [(Mg,Fe),(SiO,)] are measured using an electron probe X-ray microanalyzer

(EPMA) and an X-ray fluorescence spectrometer (XRF). It is demonstrated that the fine structures in the low energy side of the Ko X-ray

emission spectra resemble the genuine X-ray absorption spectra which are measured using a soft X-ray synchrotron radiation beam line. Ra-

dial distribution of atoms in metallic magnesium is obtained by the Fourier transform of the measured XRF spectrum. Based on the above ex-

perimental results, we propose a convenient X-ray absorption spectroscopic method using an EPMA. Using this method, X-ray absorption

spectra of a local area as small as a diameter of a few tens of fim is observable within a few hours of measuring time.

Key words: EXAFS; EXEFS; EPMA; X-ray spectroscopy; microbeam analysis.

1. FILOBRXBRIRAXY MILSIREE
>oorOraERWEREE

PRI XN 2 X2 b Ui, (R O TR S & Ik
L, {LZEREES M R II R O T S TFBe L 5 5 48,
XA AR, Yy a b o Y RGHERERR & R
LCEREITAE <, SiRAIMVBIETEL Y70t
YE—L T4 VIZFHARENIZEAEL 20, O X5 ICHl
ENEEE B XHR Z X7 P vk, BIRCETE S 58
K XESEEXRH)Y, Br7u—-T7X#E~v 1207+
7 4 ¥ —(EPMA)E W CHESIZHET 2 2R L 2.
AEETIE, MgOK#H (1sEF) IR A X2 L HIEF
IZOWTHET S,

XRF R EPMA T TTR DO EN - &AM OMFEL kL
LCL¥ET T+ 2GR R KIS IR b Tu
DM, THLEREXEANRY FILOHIZ, X X <
S PLEBMU 7z ANRY VLRGP ETH I &, WA
BIX1993FIZTPE LY, 1997 MDIZH > T, EBRIZZD
ZANXT PR EEBTLI =T LRBILT LI =T LD
KaB XA PLEBIZHER L 22, AFEEHN
7 X 2 X2 R OLElEFIE LT, Na¥, Al Si20
WENDH D, ZDS HEPMA % B 2= v NMEER O JIZE Fl
HBS YDA EFHKADXEODSIDATH 5,

XU Z N7 bV ZIRGE» S DT AN F—I2KD
HEIZ2DICHHEIN TS, IRE» 5 T 3L ¥ —
A50eVIEEB T AL F — il TISH O HEMELHED 2 X
2 FADBIBT A, T A XOERIRIN T B RO R

(NEXAFS, Near Edge X-ray Absorption Fine Structure, % 7=
13 XANES, X-ray Absorption Near Edge Structure)& I OF,
FHEEFPE ((R8F) OEBfHMEERMTILELS
b, X2BUEAY S5H50eVE T 3L F —fllA 64

% D 1000eV F THE < 804 5 RETFEE & 25Kk X AR
IR E (EXAFS, Extended X-ray Absorption Fine Structure)
WP, i, TELT 7 A, RIEHOENETOR DO
BRI & I 5 L F 2 5T 5. EXAFS O fliiflii
BEA 7 - TEWMT I, XBEBNRLZFEF25 %2
DT £ TOR FREERECENV B ZRODZ Z LN TE
%, XANES & EXAFS # & Hht TXHIRN 2 X b L LI
A0 XERURIX M HE S (XAFS, X-ray Absorption Fine
Structure) & FFA 720D 5,

XHRIFMR A X2 bLVEIED 7281213, Fig. lalimnd I &
AFEOAFEDBIX Z X7 bILVRGE & FRRIZ, ASED
WRELEE LN O AFRE [ k4 iEE L 7%
HeREE I AR E L .

I=1, e TUbC (1)

OBBARMML T, RHIDIST 4 —Za (BKFRE), b
MEDORE X)), ¢ (RE) 2305 (BB . XHBINZ
N7 PLEFEE (F2EXBO AL —) 2L TR
(1)Dak 7y b LEZEDTHD, FTDAXY bR
ik, BTREECHEMEE 2 RKMT 5, EEEITH A XR
ABEBEEEHIEEICHEOSLESDH B, ®mITIZFig 1bl
A& ICERA ARNI DA T, RBEBHRIZKSANE
HEtH AR L 22l Esn 2 Hbh b . XHEFRES

SER 1046 H 26 HZF ERC10%F-8 A 6 H 2P (Received on June 26, 1998; Accepted on Aug. 6, 1998)
% EEKFAERE L FEMER (Graduate School of Engineering, Kyoto University, Yoshidahonmachi Sakyo-ku Kyoto 606-8501)
*2 HA®ET (#%) (EOL Lud)




Io(E)

(a)

Fig. 1. Methods of measuring the X-ray absorption spec-
tra. (a) Transmission method. (b) Total electron
yield method. Method (b) was used in the present
spectroscopic measurement using a synchrotron ra-
diation facility.
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Fig. 2. Measured EPMA and XRF spectra of Mg metal.
RAE: Radiative Auger effect, Kab: K absorption
edge energy.
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Fig. 3. Schematic energy level diagram of K-LL RAE X-
ray emission.
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Fig. 4. Enlarged spectra of Fig. 2 in the vicinity of RAE
spectra. Numbers 1-4 indicate EXAFS like fine
structures in the X-ray emission spectra. The ener-
gy axis is inverted to mimic an EXAFS spectrum.
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Fig. 5. Fourier transform of XRF spectrum in Fig. 4. Peaks
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second nearest neighbor distances.
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Fig. 6. Measured MgO spectra for EPMA, synchrotron ra-
diation EXAFS, and XRF.
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Fig. 7. Measured olivine spectra for EPMA and synchro-
tron radiation EXAFS.
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