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X-ray fluorescence method for trace analysis and imaging

Shinjiro HAYAKAWA
Applied Physics and Chemistry, Faculty of Engineering, Hiroshima University

1. [EL®IC

HEXBOMETTEEEZ XICOHWOh A HEE R
PNV GHEE LTRSS TWA R, HEEEXRE L
LTHW, £20I3F—al%, BiERErEr T
THHBRR, ZERSREATREMICHEI NI, Bf
b7z XRIC X AR EBAD X A — V2B 5
BHRTHLEBOTHEYTEY, BELITRERNE L LENKD
BRIAND T A=V BB TR =7 TR R ER,
LTWw5b,

HIEXBOWUWBIHER (FBEITHETF) KXV A
N7 PSS LERS BE OB R P LB
T EERWTIRVF =5 e 5 T3 F—oBE ok
HERVEWONS, 2O5H LIV F—GEHIOBHERIZ
SR E HBE CTH L /D« nflEk LA Edh e
TA A=V VI ~DIEAR TN Tn5, EER X REE
SO L AEEMTOA A=V 7 TIERNEET
& UCEBHER, ERmeRMHI5—, V-V V—17k
EDBHVWONBD, REZFOMRPHIZ EICT5E
ROE L ZHESMELZH T B EB LNV, —7H,
CT (Computer tomographt) IR S h A EEERRED
HHEFRFICH T HEKRITIE R 7 < BB ICE W57

BAEHR L TW5, ZRXHRETRE LBRRIC L% 2
VIFSALEELEERTEALTHAN, BEXEE
HELTERZ 57 4 —BIBADINH%IT - 12 f39 08
KX BHEHIC X OBETRD FET 57 4 — 21872610
T EPREINTVWDS, X BEERED, BEXH
RO75 7 0 —HERO LS XBEOEP (ZFIHEL T
BERLEBLIFED) FELTVS, HBREOBh/-EE
FaERHC R LT, BEEFTREDY A +a b 5Tt
FIOWTOBEREB/HZENTES,
ABTRINGDOFEOFCEER X REMSEIC LS
WIHKXBA A=V VI ERY BT 5, Bhadf A—Dv
T TR GWMFEE L THELTADICRBEI T ET
EDITTREESHEZEBL I LBRRBEL D EE LT
Bo Licho THEXFHMEOEENTRVE W &5
BEEBRELABEBICOWTHERY LF 5, BHXXFIC
EBA A=V VT DOWTCIETHEME L2578
ERBEAVLNTHER, KHEHEEEVLHEX &
A A=V TREL ARG MG E LTTERL, k&
REIZOWTaV PSS Ao lof A=YV LHET
HHLELHEF LIV,

*RERETERIGHEAS: T739-8527 KERFAETEIL 1-4-1
TEL 0824-24-7609 FAX 0824-24-7608 e-mail hayakawa@hiroshima-u.ac.jp

(C) 2000 The Japanese Society for Synchrotron Radiation Research



314

2. HWHEXBOEER
2.1 —ROWK X AR

TRV F—E Q¥E X §r R AV Ba I Es ¢
DRFFODHTH HHBONBHEMILX R L, T
FOVE—E) OME LKA TE 2 Hh 31,

()t BIE) | 40 1-epU-AD

pisin ¢ 4n A ®
BL, A=u(E)/sin ¢p+u(Ep/siny TH Y AS X #, ¥
EXBERENTNRABIFTHET E2HREEET, 1A
HXBERROTRTAHE, vidEER RO THE
WOHLAE) 207, k72, mwm wi, g, Wi, pil3ThZ
NIRRT DWW TONERRAR (1/em), BERE, &
Wb (B XARBUBIZ K AR THRE DR L Ol
IC Rk 2EE), BEESR, BELERT, LiTAH XHHRE
(photons/s), dQ T B DOILIER, p IRABOBEZE
T AROEEFINGRIIHBRITROBEETRFR & EE
DEREBOCTRANTEINS,

L _swk @)
P pi

DMATHEHBYE Q) XBZXIpEOC2EE 2, R
BHERTE 2 B DM XIRIC £ 5 2 RIS LT
5o 2RENRBIEE 2 5DIE< MY v 7 AROEETTE
D X BA R TR ORI L FLE— L) bk =7
BEDATE Y, TRVF—AZ % B8 A1
BEBIC S DB AT DEATE D, —F, R
7 ¥ B X B E R i A A E 2 DN A B
Bk R C O REAE DRI % 2 5 LB D 40\ S AN EE & 7
BBELB B,

WM X M OMESE 2 5 L CHLINEOR ST K =1,
PIRATLOBALER & L Ok X S 2 F— =
FRE AR S 55, MR T OERR TR
{FEENBW, LR LZBEFEREET, KRIZ>W
T # 2 1 a=—0.03975, b=0.03426, c=—0.1163e—5
BEWSNG,

( @K >1/4=a+bZ+cZ3 (3)
1—60K

g REFESZPIOLTTRIEUTTHLERZ DM
e e BITEIFICHML, Z=30fT TIZ50%BEEIZHEY
T5, 2 DB XBIRICENSBITRH» bORE X HRIC
DWTEA—Y r BTFEOREICHNTENRES L
BTERV, Lict-> THEXBESYMES T E LCH
WHNADREICE X FIRICEN 2 EX B2 FET 5
BETH 5,

BE F13BE4LS  (20005)

4 T T T - 4

Transmitted x-rays

t

% E,W

Incident x-rays XRF

@
T

-3

XRF yield (Arb. units)

T
T
(suun "quy) Aususp [easy

Thickness (At)

Figure 1. Calculated X-ray fluorescence (XRF) yield as a function
of the sample thickness. t1 and t4 represent boundaries for 1% devi-
ation, and t2 and t3 represent those for 10% deviation. Inset shows
parameters to describe experimental setup?.
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Figure 2. Schematic experimental setup of an X-ray microprobe.
Inset shows the components for the small-sized beam intensity moni-
tor which measures fluctuation of the beam intensity through the
pinhole®.

Figure 3. X-ray fluorescence and transmission x-ray images of a
synthetic diamond. a) Ni Ke, b) Co Ka, ¢) Mn Ka and d) transmit-
tance.
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Figure 4. Ni and Co K XANES spectra measured with x-ray
fluorescence yield method. a) Ni K XANES, b) Co K XANES, c)
Co XANES measured from Co solvent?,
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Figure 5. X-ray microprobe system for spectromicroscopy at
SPring-8 BL39XU3D,
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Figure 6. High resolution Fe Ka and Kb x-ray fluorescence spectra from a SUS304 foil. A Ge(111) analyzer crystal was

used with the path length of 800 mm3D.
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Figure 8. A scanning transmission x-ray micrograph of a stainless
steel grid of #200. Cross-sectional profiles (solid lines) and their
derivatives (dotted lines) in horizontal and vertical directions are
shown beside the image3?.
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