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Characters of Sagittal Focusing Monochrometor

in High Energy Region
Yasuharu KASHIHARA

Office of Synchrotrom Radiation Facility Project
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received January 18, 1991)

Sagittal focusing monochrometor will be used to monecchromatize and
focus the high energy photon radiated from an electron storage ring
in 8 GeV class. The angle between an incident beam and crystal
surface, which was given by the Bragg angle for symmetric feflection,
and the Darwin width in X-ray dynamical theory were calculated for
Si(l11l), Si(311), Si(333), Ge(l11), Ge(31ll) and Ge(333) in a wide
range of photon energy (10 ~ 100 keV). The difference between an
incident angle and the Bragg angle increases further as the divergence
of an incident beam increases in the geometry of sagittal focusing.
We calculated the incident angle and compared it with the Bragg angle,
and then investigated the scattering condition of a divergent beam for
various geometries of sagittal focusing monochrometor by using the

numerical results of the Darwin width.

Keywords: Monochrometor, Sagittal Focusing, Synchretron, Silicon,

Germanium, Bragg Angle, Darwin Width, High Energy
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Table 1 Coefficients for Analytical Apporximation
to the Scattering Factors of Si and Ge.
51 Ge
a, 6.29150 £.081686
b 2.438560 2.85090
a, 3.03530 6.3470
b. . 32.3337 0.251600
a, 1.98910 3.70680
b 0.67850¢0 1.4468
a. 1.54100 3.6830
b, §1.6937 1.7625
c 1.14070 | 2.13130
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Fig. 15 Geometry of a double curved monochrometor for ideal focusing
of photon. A singly curved monochrometor which is called a
sagittal focusing onme is made with a cylindrical bend to the
radius N. €: Bragg angle of the monochrometor, Fi: distance
between a source point and the monochrometor, Fy: distance
between the menochrometor and focusing point, ¥: divergent
angle of a incident beam, Rm: bending radial in the scattering
plane, Rs: bending radii in the asgittal plane perpendicular
to the scattering plane.

Fig. 16 Geometry of the sagittal focusing monochrometor. 6': an angle
between a divergent incident beam and the crystal surface.
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8'-6 as a function of the horizontal divergent angle, ¥, of
incident beam for Si(lll) at photon energy of 100keV.

Fl: distance between a source point and the monochrometor,
F2: distance between the monochrometor and focusing point.
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8'-g as a function of the horizontal divergent angle, ¢, of
incident beam for $i(311) at photon energy of 10keV.

Fl: distance between a source point and the monochrometor,
F2: distance between the monochrometor and focusing point.
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9'-5 as a function of the herizontal divergent angle, v, of
incident beam for $i{311) at photon energy of 50keV.

Fl: distance between a source point and the monochrometor,
FZ2: distance between the monochrometor and focusing point.
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Fig. 19(a) ©8'-5 as a function of the horizontal divergent angle, ¥, of
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incident beam for 5i(333) at photon energy of 50keV.
Fl: distance between a source point and the monochrometor,
F2: distance between the monochrometor and focusing point.
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8'-5 as a function of the horizontal divergent angle, ¥, of
incident beam for ge{ll1i) at photon enrergy of 10keV.

Fi: distance between a source point and the monochrometor,
F2: distance between the monochrometor and focusing point.
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6'-6 as a function of the horizontal divergent angle, ¥, of
incident beam for Ge(lll) at phcton emergy of 100keV.

Fl: distance between a source point and the monochrometor,
F2: distance between the monochremetor and focusing point.
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Fig. 21(a)

Fig. 21(b)
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8'-p as a function of the horizontal divergent angle. ¥, of
incident beam for Ge{311) at photon energy of 10keV.

Fl: distance between a source point and the monochrometor,
F2: distance between the monochrometor and focusing point.
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8'-6 as a function of the horizontal divergent angle, ¥, of
incident beam for Ge(311) at photon energy of 50keV.

Fl: distance between a scurce point and the monochrometor,
F2: distance between the monochrometor and focusing point.
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6'-¢ as a function of the horizontal divergent angle, ¥, of
incident beam for Ge(31l) at photon energy of 100keV.

Fl: distance between a source point and the monochrometor,
FZ: distance between the monochrometor and focusing point.
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Fig. 22(b)
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incident beam for Ge(333) at photon energy of 100keV.
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