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Fig.1 Optical layout of the high-resolution spherical grating monochromator beamline
1
Tablel Basic parameters of mirrors of the beamline
M, My, My M, Mo
Cylindri- Cylindri-
Profile Plane cd cd Plane Toroida
Function Horizontal deflection Vertical focussing Vertical focussing Verticd deflection  Post focussing
2011(V)
J— 2 2 J—
Entrance arm length /mm 8920 8920 28094(H)
— 1316 1273 — 2011
Exit arm length /mm
. 172 168 172 154 165
Deviation angle /(°)
R=15410
e 21937+ 2 2005+ 1 e
Curvature radius /mm 9B7+25 32006+ 100 r =490
1(t)/2 0.5(t)/1 0.5(t)/1(s 0.5(t)/1(s 2(t)/4(s
Slope arorfarceec(. 1) /29 /1 /1 /1 /4
1 1 ) 1 1
Roughness /nm 08
) . 240x60x40 150%35%35 130x35%35 60x40x25 150x55%35
Blank dimension /mm
240x 150x 13035 60x40 150%35
Used surface /mm 40x60 5035
Blank materia Glideop Singlecrystal - Singleaystal - giooncabide  Fused silica
silicon silicon
Ni/ A A A A A
Coating material AU u u u u
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2
Table2 Basic parameters of the high-resolution spherical grating monochromator
GLl GL2 GH
Grating type Laminar, 100.65 Laminar, 100.6 Laminar, 100.7
Groove depth /nm 88.0 45.0 21.0
Energy range /eV 7.5-—225 15—45 36—124
Groove density / mm? 370 740 1250
Including angle /(°) 151 151 157
Entrance arm lengtt/mm 2075 2075 2055
Exit arm length /mm 4133+130 4133+130 4155+152
Curvature radius /mm 12180+ 15 12180+ 15 15266+ 20
Blank dimension /mm 140.>30.>35 140.>30.>35 140.>30.>35
Used surface /mm 140.>30 140. 30 140.>30
Slope error /arcsec( - %) 0.2(t)/0.5(s) 0.2(t)/0.5(s) 0.2(t)/0.5(s)
Blank materia Single crystal silicon Single crystal silicon Single crystal silicon
Coating materia Au Au Au
Resol ution power >5000 >5000 >5000
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Optical design of a high-resolution spherical grating monochromator beamline

ZHANG Yunwu SHENG Lius GAO Hui  ZHANG Guohin
{, National Synchrotron Radiation Laboratory, University of Science and Technology of China, Hefei 230029

Abstract This paper describes the optical design of a high-resolution spherical grating monochromator beamline
being constructed in National Synchrotron Radiation Laboratory at University of Science and Technology of China
The beamline consists of a spherical grating monochromator with two including angles, a pre-focusing mirror system

composed of a horizontal deflection plane mirror and a vertical focusing cylindrical mirror, and a post-focusing toroi-

da mirror. It has high resolution power and high photon flux over the designed energy range. Results of optical ray-

tracing are also presented.
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