
X-ray-Raman-scattering-based EXAFS X-ray-Raman-scattering-based EXAFS 
beyond dipole limitbeyond dipole limit



30 Apr 2012 Pranava Teja Surukuchi 2

XAS and its LimitationsXAS and its Limitations



30 Apr 2012 Pranava Teja Surukuchi 3

XRSXRS

 Inelastic X-ray scattering through XRS

 Advantage of XRS over XAS

 Discovery of XRS

 True potential and increasing use of XRS
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Application of XRS to EXAFS studiesApplication of XRS to EXAFS studies

 Momentum-transfer dependence of XRS in EXAFS regime

 Non-Dipole contribution in case of XRS based EXAFS

 Complications in analysis of results
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Experimental SetupExperimental Setup

● Source

● Monochromator

● Spectometer

● Detector
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● Sample
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NRIXSNRIXS

Thomson Scattering

Structure Factor
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Dynamic Structure FactorDynamic Structure Factor
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Data AnalysisData Analysis

Compton Profile
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Core Electron Structure FactorCore Electron Structure Factor
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EXAFS ExtractionEXAFS Extraction
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ResultsResults
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Angular Momentum contribution to carbon K-edge Structure factor
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Angular momentum contributions to EXAFS calculations
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   Experiment and FEFFq calculations of Diamond for two momentum transfers
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Momentum-
transfer 
dependence 
of two 
triangular 
paths with 
equal half-
path 
distance
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ConclusionsConclusions
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