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Abstract: Elliptically curved crystal spectrometers exhibit large width of spectral measurement, high
resolution of energy spectrum and other features, thus can be fully used in the experimental research
on "SG II" Inertial Confinement Fusion (ICF). Taking advantage of X-ray tube of the copper (Cu)
target for the X-ray diffractometer, and seleting appropriate thickness of filter disc to restrain Cu-Kj
ray and bremsstrahlung, parameters of integral diffraction efficiency and full width at half maximum
of rocking curve for elliptically curved quartz crystal which was made from silicon dioxide at the Cu-Ka
energy point were measured. In addition, a verification test aiming at the changes of curvature radius
for curved crystal with the two above mentioned important parameters were performed, thus estima-
ting the resolution of energy spectrum. The result shows that the integral diffraction efficiency of the
elliptically curved crystal and full width at half maximum of rocking curve are sensitive to the change
of the bending radius of the crystal. Therefore, the mosaic effect of crystal can be strengthened by im-
proving the tortuosity of the crystal. The result can provide data support for further optimization of

multi-purpose elliptical curved crystal spectrometer and quantitative measurement of X-ray spectrum.
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Fig. 1 Schematic diagram of elliptical spectrometer
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Fig. 2 Experimental arrangement of elliptically

curved crystal sample calibration
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Fig. 3 Calibrated reflectivity curves for E; and E.

(b) Reflectivity curves of

CuKa calibration

quartz SiO. elliptically bent crystals at 8. 05
keV
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Tab. 1 Reflectivity data for E; elliptically bent
crystal at 8. 05 keV

E; i3 fhekfmass B ATacR feilk o giae

/mm /prad /prad X 10 ? (E/AE)

2438 0.263 4, 38 847
594 0.294 10. 51 764
259 0.309 18. 26 497

=259 mm

=594 mm

r=2 438 mm

(1P it 5t CuKa 2 R 1% A
(a)CuKa photographs recorded by IP

(b) CuKe 55 Ei HIHLIE ML
(b) Reflectivity curve of E; calibrated with CuKa
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Fig. 4 Calibrated diffraction efficiency curves at
three locations for E; elliptically bent crys-

tal at 8. 05 keV
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