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The study of  electronic excitations by  inelastic x-ray
scattering (IXS-E) is hampered by extremely low scattering
cross sections and by large x-ray absorption in high Z
materials.  Synchrotron studies for both non-resonant and
resonant IXS-E are examined for their limitations, and it is
concluded that the main limitations are set by the incident
beam brilliance  and by  the efficiency of a  momentum
resolving  analyzer.  The high brilliance at high energies
projected for the ERL  will  provide  opportunities for new
analyzers.  Possible new directions for  analyzer
development will be charted.
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Prototypical transition metal oxide:

 V2O3

•Highly correlated electron system
•Mott-Hubbard system
•Metal insulator transition

ABSORPTION LENGTH AT 22.86 keV:

                      0.5 cm
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HOPG (0,0,16)
c = 0.6708 nm

γ= 0.25 deg

θ= 85 deg
Ε= 14.8 keV

∆E = Eγ/tanθ = 5.6 eV
1/µ = 5555 mm
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         CRYSTAL ANALYZER FOR INELASTIC
SCATTERING FROM ELECTRONIC EXCITATIONS:
       BETWEEN A ROCK AND A HARD PLACE

GOOD :  ABSORPTION IN SAMPLE GOES DOWN WITH HIGHER  ENERGY
BAD:  ANGULAR  DARWIN WIDTH GOES DOWN WITH HIGHER ENERGY

GOOD: ANGULAR DARWIN WIDTH GOES WAY UP AT BACKSCATTERING
BAD: SAMPLE AND DETECTOR CAN’T BE IN SAME PLACE; CAN’T DO

 RESONANCE   IXS

GOOD: ANALYZER SHOULD BE CLOSE TO SAMPLE FOR SOLID ANGLE
BAD: BACKGROUND NOISE GOES UP FOR SAMPLE NEAR DETECTOR

OPPORTUNITIES AT ERL

HIGH ENERGY:
       LOW ABSORPTION FOR HIGH Z MATERIALS

HIGH FLUX:
       IXS CROSS SECTIONS ARE VERY SMALL

LOW DIVERGENCE:
       FOCUSING NEEDED TO GET OFF BACKSCATTERING
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