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[Purpose] XAFSanalysisof thin film materialsisfreguently
required in industrial use of SR.

Electron yield (EY) and fluorescent yield (FY)
methods are applied to examine thin film materials.

It Isnecessary to know the infor mation depth of
those methods.

[Sample] PtPd films deposited on S substrate
(20nm  467nm thick)

[Experiment] Measuring edgejump of Pt L, by conversion
electron yield (CEY), total electron yield (TEY)
and fluorescent yield (FY) methods.

Theinformation depths were derived using
relationship between film thickness and edge
jump value.
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Experimental Arrangement (TEY)
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Experimental Arrangement (FY)
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Absorption
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Absorption

XANES Spectra (TEY)

0.3
Pt-L 467nm
154nm
02 F
108nm
67nm
s ____—35nm
01 F
J\ 20nm
0.0 ' '
11500 11550 11600

Photon Energy /eV

11650



XANES Spectra (FY)
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Estimation of I nfor mation Depth (1)

(Attenuation of incident X-ray wasignored.)

¢(z)=cexp(-=z/A) ¢ (2z) Emission Depth Distribution Function
A Escape Depth

| x _ I(;(¢(Z)dz

X
=1-exp(—-) |, : Measured value of 467nm
A samplefor CEY and TEY.

. That of Pt foil for FY.

lo [ $(2)dz

Theedgejump valueis 1-1/e of | when thethickness(d) is
equal to A.
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Estimation of I nformation Depth (2)

(Attenuation of incident X-ray was taken into account.)

¢(2) = cexp(-z/ 1) exp(-uz2)
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Calculation Results

Attenuation of incident X-ray was

Ignor ed taken into account
CEY 60nm 66NnM
TEY 80nm 84nm

Thedifferenceisnot so remarkable.



Why theinformation depth of TEY islarger
than that of CEY?
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L ow-energy electrons are generated by scattering
of high-energy electrons (Pt LMM etc.) that are

emitted from the deep region.
CEY ismore sensitive for High-ener gy electronsonly
high-ener gy electronsthan emitted toward counter
low ener gy electrons, because €electrode aredetected in
the number of ionized He TEY.

atoms increaseswith the
Kinetic energy of electrons.

LY ¢/

Average kinetic energy detected by TEY is
lower than that detected by CEY.

Theinformation depth of TEY islarger
than that of CEY.



Conclusions

At theenergy rangearound Pt L ,,-edge

1. Information depth of the electron yield
methods arein the range of several tensnm.

2. Information depth isnot significantly
Influenced by attenuation of incident X-ray.

3. Information depth of CEY isdeeper than
that of TEY.



