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Studies on Atomic and Molecular Physics with the Use of a 24-m
Spherical Grating Monochromator

Eiji SHIGEMASA and Akira YAGISHITA
Photon Factory, National Laboratory for High Energy Physics

Design and performance of a 24-m spherical grating monochromator (24-m SGM) at the
Photon Factory are described. This monochromator can provide XUV radiation ranging

* from 10 to 300eV with three in situ interchangeable gratings. The beamline optical system
is composed of a 1:1 prefocussing troidal mirror, a spherical grating monochromator with a
movable exit slit, and two refocussing mirrors. The photon flux, resolving power, and
higher-order contributions are evaluated. Recent experimental results on atomic and

molecular physics using the 24-m SGM are also reported.
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Fig.1 Schematic layout of the 24-m SGM.
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Fig.2 Image patterns of the 24-m SGM beamline at
(a) enntrance slit, (b) exit slit, and (c) sample
position.
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Fig.3 Various resolution limits and exit slit position
as a function of wavelength. @: ray tracing
results.
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Fig.4 Photon flux at the sample position for (a)
200//mm, (b) 600l/mm, and (c) 1800l/mm
grating with entrance/exit slits 500um widths.
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Fig.5 Photoabsorption spectra in {a) Kr 4p, (b) Ne
2s, and (c) Ar 2p excitation regions.
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Fig.6 Photon flux and second-order contribution
for (a) 600 I/mm and (b) 1800l/mm gratings.
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Fig.8 3d partial cross section of Kr. The cross
section is a sum of fine-structure compo-
nents corresponding to the 3ds,; and 3ds,2
hole states.
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Fig.9 (a) Electron spectrum of HCl measured at
the Cl 2ps, 2 = 4s0 resonance (points) de-
picted with a fit of the photoelectron spec-
trum measured at h v s=198.5eV (solid line).
(b) Electron spectrum after the subtraction of
the photoelectron spectrum and linear back-
ground.
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