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Recent progress in XAFS theory is reviewed, in particular basic many-body theoretical framework, and
temperature effects are discussed in detail. We discuss many-body scattering theory and Keldysh Green’s
function theory approach for the basic framework for the XAFS theory. The latter has an advantage to
describe finite temperature XAFS, and the former is flexible to include core-hole effect. As the topics in tem-
perature effects in XAFS we discuss the path-integral centroid method to handle the strongly anharmonic
systems. We also discuss the reason why the Franck-Condon factor is not important compared with the
Debye-Waller factor. A short discussion on spherical wave thermal effects is also given. Short discussion is’
also given on the muffin-tin approximation and full potential, and on Hartree-Fock potential and optical
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Figure 1. The lowest order skeleton Keldysh diagram for the X-
ray absorption intensity. At the two end points it connects to elec-
tron-photon interaction operator 4.
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Figure 2. The first order skeleton Keldysh diagrams for the X-ray
absorption intensity from P. The diagrams (a) and (b) describe no
loss absorption intensity, whereas (c) and (d) are the interference
terms between the intrinsic and the extrinsic losses.
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a(k)

Figure 3. The classical (dotted line) and quantum (solid line)
damping function g (k) for Cu~O system with the double-well poten-
tial at (a) T=300K, (b) 80K and (c) 30 K. The cumulant expan-
sion for g (k) are also shown up to the second order (dashed lines)
and fourth order (three-dots-dashed lines) . The parameters for Cu—
O in YBa,Cu;0;-; are used which are proposed by Mustre de Leon
et al., e0*=200 ky, 0=0.1 A and #5=523 K by Crozier et al. From
these values we have §=2.615. They are compared with the damp-
ing function g (k) in up to second (long dashed line) and up to
fourth order (three-dots-dashed line) cumulant expansion!®.
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Figure 4. Calculated Br K-edge XANES spectra for six Xe coordi-

nation model (Br-Xe=4.85 A) compared with the measured spec-
trum. The XAFS Debye-Waller Factor o between the Br—Xe pair is
changed from 0.0 A to 1.0 A3,
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Figure 5. Comparison between theory (broken lines) and experiment (solid lines) for HCL: (a) MT OFA, (b) FP
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Figure 6. Differential cross section (DCS) in a.u.? as a function of

scattering angle for electron elastic scattering from Ar at: (a) 200
eV and (b) 400eV. The solid line shows the result for the
parameter, 4=0 eV, the dashed line 4=20eV and the dotted line
A =40 eV. Some experimental results, and also the calculated result
by the Hartree-Fock approximation are shown for comparison.
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