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Origin of Angular Dependence
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Dipole Sel. Rules:
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Angular Averaging (K-edge, SS)

x (k)= —ZIS(é‘-rAj)2 fjk(zﬂr’zk) sin(2kr; +0;(k))
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Random (powder, polycrystalline)

Z (‘g T f. =(sin®, cosg. ,sin@ sing; ,cosO )
Sy 0o
s 9 m%(é-fj)Z)@ . I dQ, cos'®, __]z fsm@ do,dg, cos'®, —%
Partially oriented powder (c-axis aligned, random ab)
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Angular Averaging (K-edge, SS)

x (k)= —Z.IS(é‘-rAj)2 fjk(zﬂr’.zk) sin(2kr; +0;(k))
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Single crystal
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Symmetry requirements
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. Same for 4-fold rot. axis

 Same for 3-fold
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O s.
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A Needs lower than cubic
symmetry to see angular dependence

ﬁ?;egular Octahedron
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Example 1

High T superconductor La, ,S,CuQ,
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High T, superconductor La, ,&,CuQ,
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High T, Superconductor La, S, CuQ,
Approach 1:

1. Trust angles ( use polarized theory)
2. Analyze c-pol, ab-pol separately
{ Analyze c-pol EEE) | a-O(1) distances =)

set them in ab-pol mmm) get La-O(2) planar C
Approach 2: g”ab\j
1. Trust angles ( use polarized theory) —%
2. Analyze c-pol and ab-pol smultaneously )
constraining “inclined” La-O(1) distances g1 0(1)
gl|C
C-pol data set + Ab-pol data set
R(La-O(1))=R1 R(La-O(1))=R1 ¥ ~C08° O,
\/' Sin2®1

“global” variable 2



High T, superconductor La,  S,CuO,

Approach 3:
1. Fit angles (use random theory)
2. Analyze c-pol, ab-pol simultaneously ran *13
c-pol data set 6
R(La-O(1)) =|R1 (;”ab\J
A.(La-O(1))=A_, 3c0s/0, —%
+ ::::::::.‘.‘ii.’.'.'.' ......................... O 1
HIE (1)

ab-pol data set
R(La-O(1)) =5 R1 globlal variables X =C08° 0,

Aab(La—oa)):AansSi”;&




High T superconductor La, & CuQ
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Example?2

NI impurities in La, ¢:S ,5Cu,_ Ni O,

XN T
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Example?2
Niimpurities in La, oS, ;Cu,_ Ni O,
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Example3
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Conclusions

* Angular resolved XAFSincreases
* effective’” number of independent pointsin
data N,/N,

Allowing:

« S0lving otherwise unsolvable local structures

* Increased sensitivity to small lattice anomalies
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