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Chemical (Compositional) Shdétange Order (CSRO)
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A Welkdefined chemical bond (B,
SIQZ X 0 ®

A Order parameter (Warren)
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A Extension by Cargill and Spaepen

G. S. Carqill, Il and F. Spaepen, J-Qigat. Solids
43,41 (1981).




Intensity of Elastic-Ray Scattering

A Structure function, determined from the scattering intensity
(see the previous lecture by Prof. Billinge):
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A Fourier transform:
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A Anomalous dispersion:
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Anomalous »Ray Scattering:

f(Q,E)= f (Q) +f'(E) 4 "(E), f"(E) m(E)
A KramersKronich dispersion relation:
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Anomalous dispersion factor
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Pig. 4.5. Anomalous dispersion factor f' {botiom) and absorption
measured in the energy region near the K absorption edge [39]

Fig. 4.1. Anomalous dispersion factors of Zn in hemimorphite near the K absorp-
tion edge. The values of f'(E) are estimated from the absorption data of f7(E)
through the dispersion relation [30]



X-Ray Resonance

A Incident xray induces virtual

excitation. Upon dexcitation >

It emits radiation which
Interferes with the scattered
wave.

A k =k elastic
A k' k: inelastic




Limitations

A Edge energyQ = Xsin' = (ZE&/c>)sin
A Q> 15 Al to obtain good PDF.

A Thus good only for elements heavier than Zr, OK for
elements heavier than Ge.

A Excellent for very heavy elements with the reachable
L-edge.

A Statistical limitations. Think of combining with
neutron scattering.

A But still useful in many occasions.



A Measure at two energies below

Measurement

the absorption edge.

A Xray Raman scattering presents

a major problem.
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X-Ray Raman

A Characteristic radiation induced

by a photon with the energy vacuum
less than the edge energy, ¢'
because of the intermediate 2p

electronic process involving
electron-electron interaction.

A Thus even below the edge you
excite some weak fluorescence.
1s



Setup

A Analyzer crystal:

I Intensity is low, Alignment has to be perfect.
A Energy sensitive semiconductor detector:

I Intrinsic Ge detector
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Fig. 5.10. Schematic of the experimental set up including the associated electronics
system for the AXS measurements using synchrotron radiation
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Example
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A Higher harmonic component fluctuates with time.
S. Aur, D. Kofalt, Y. Waseda, T. Egami, H.S. Chen, B.K. Teo and R. Wang,

Nucl. Instrum. Methods in Phys. Res. 222, 259 (1984).
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A Differences are small. Requires high accuracy in
measurement.
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L-edge

10.2 Energy Dependence of the X-ray Anomalous Dispersion Factors 205
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Fig. 10.5. Anomalous dispersion factors of Fe and Bi as a function of cnergy
(calculated values)



ASVHA-V 40 HO10Vv4d 3IHNLONHLS
) To TN~ S o 0 TR oV O

Si

Glassy and quasicrystalline Pd-U
U-L-edge AXS.

e

Wﬂh 1 ey
a

! ]

</

/

HO10101)

o100 1)

| RO WS S L "

wn

3SVHd-I 40 4O10V4 3JHNLONHLS

_____

D.D. Kofalt, S. Nano, T. Egami, K.M.
Wong and S.J. Poon, Phys. Rev. Lett.

57, 114 (1986)

©I10012)
(000 102)
olo1im)

(000 t12)

(000002)

(000 121)
{000012)
(00 O101)

0o 1111)
(000111
(100012)

o

(00001 1)y

(000001) 7

{(100011) > -

......

,,,,,,

oJ

o

d010vd 34NLONYLS 4410 N



