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Fig. 1 (a) Schematic view of the parametric down-conversion. (b)
The geometry of momentum conservation used for the calcu-
lation, and the experiments. The dashed lines show the Bragg
diffraction.
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Fig. 2 Schematic energy diagram of diamonds, the parametric
down-conversion, and the Compton scattering.
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Fig. 3 (a) Energy spectra of scattered x-rays measured under the
phase-matching condition for E;=100¢V. Inset shows the
spectrum in a wider energy range. (b) Energy spectra meas-
ured at 40=1.92° and 2.32°.
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Fig. 4 Rocking curve of the nonlinear diffraction measured at E;=
10.9 keV. The dashed line is the polynomial fitting to the
background. The solid line is the fitting with (10).
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Fig. 5 Scattering angle dependence of the signal intensity with E;=
10.9 keV at three different glancing angles indicated in Fig.
4. The vertical line is the theoretical scattering angle of non-
linear diffraction. The data measured at 46, is shifted verti-
cally by — 10 for the clarity. The solid lines are provided as a
guide to the eye.
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Fig. 6 Rocking curves of the nonlinear diffraction measured around
various phase-matching conditions for the idler energies
from E;=40 to 130 eV. The vertical bars indicate the scale

for each curve. The dashed lines are the polynomial fitting to
the background. The solid lines are the fitting with (10).
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Abstract Theoretical and experimental investigation is reported for parametric down-conversion of x-rays
into extreme ultraviolet (EUV), which is one of the nonlinear optical phenomena in the x-ray region. A Lorent-
zian rocking curve is deduced for nonlinear diffraction accompanying with the parametric down-conversion.
The measurements with a high signal-to-noise ratio reveal that the rocking curve has an asymmetric shape,
which contradicts the calculation, and that the energy of EUV changes the line shape drastically. These obser-
vations indicate interference between the parametric down-conversion and Compton scattering. An analogy
to Fano effect is discussed.
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