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Reflection Grating
18t order (m = +1)

™ st order {m = +1)
- . )
Fig. 1 Geometry of diffraction for transmission and reflection grat-

ings with the groove period of d. In this geometry case, the
angles >0 and £<0.

Table 1 Groove Density, G corresponding to the Resolving Power
(E/AE) of 10 000®

o Photon Energy® G for RGY G for TG®
(deg.) (eV) (lines/mm) (lines/mm)
80 74 684 2980
84 99 659 3987
87 470 2312 18930

a) Energy resolving power for m =1 order under 48=>5 urad condi-
tion. See text.

b) Photon energy, at which the gold coated mirror gives 50% reflec-
tion with incident angle o.

¢) RG: Reflection Grating, TG: Transmission Grating
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Reflection Grating

,h‘ k—mﬁ

Virtual Groove

Fig. 2 Virtual Groove that facilitates to understand the origin of the
angular dispersion difference between the grazing-incidence
reflection grating and the transmission grating.
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Fig. 3 Rotation angle ¢ for reflection (upper) and transmission
gratings.
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Transmission Grating

Fig. 4 Focal position of 200 and 400 eV soft x-rays in the Rowland
mount with a spherical reflection grating (upper), and in the
Rowland torus mount with a transmission grating.
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Fig. 5 Typical structure of a supported transmission grating (up-
per), and a free-standing transmission grating (lower).
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Transmission grating for soft x-ray spectroscopy

Takaki HATSUI
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Abstract

Institute for Molecular Science, The Graduate School for Advanced Studies Myodaiji,

Recent advances in the nano-structure and thin film fabrication technology enable us to obtain

high quality transmission gratings, and to extend their application in the field of soft x-ray spectroscopy. The
characteristics of the optical design using transmission gratings are summarized in comparison with the reflec-
tion gratings. Practical considerations in designing the grating structure are also described.
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