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Abstract The basic structure of classical Wolter type I grazing incidence optical system was presented. And a set of

— .

equations, through which the main basic parameters of a grazing incidence optical system were calculated, were

calculated from the common equations of those reflecting surfaces. In addition, it was discussed that how to evaluate

and optimize the classical Wolter type I grazing incidence optical system using optical design code Zemax’s macro
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language. And specific optimized example was discussed. A hyperboloid-hyperboloid grazing incidence optical system

with the same aperture and focal length is achieved from the classical paraboloid-hyperboloid Wolter type I. And the

e

evaluation results of those two grazing incidence optical system show that the optical system’s resolution for wide-
JEIBAT

field has significant improvement and it could meet top-resolution full-disk solar observation requirement.
=

optical design; grazing incidence telescope; Zemax; X-ray optics; space weather
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Fig. 1 Configuration of grazing incidence telescope
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Table 1 Basic parameters of grazing incidence telescope

Diameter of aperture 2R,/mm 300
Nominal focal length f* /mm 1500
Field of view 2w /(*) 0.7
Resolution /(") 5

Length of each mirror L /mm 30

Wavelength range /nm 0.6~6
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Table 2 Parameters of Wolter type I grazing incidence

telescope
Vertex radius of primary mirror /mm 3.738348
Conic constant of primary mirror —1. 000000
Vertex radius of secondary mirror /mm 3.747653
Conic constant of secondary mirror —1.004984

3009. 350517
1507. 479020

Separation of joint and primary vertex /mm
Separation of two vertices /mm
Separation of secondary vertex and focus /mm 1. 838658

Geometrical collecting area /mm?® 705
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Fig. 2 3D layout of optimum H-H grazing incidence

optical system
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Table 3 Parameters of grazing incidence telescope

after optimization

Vertex radius of primary mirror /mm 3. 424507
Conic constant of primary mirror —1.000120
Vertex radius of secondary mirror /mm 4.014632
Conic constant of secondary mirror —1.004954

3115. 083597
1645. 534358

Separation of secondary vertex and focus /mm 30. 085672

Separation of joint and primary vertex /mm

Separation of two vertices /mm

Geometrical collecting area /mm® 717
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The PSF of Wolter type I grazing
incidence telescope
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The PSF of optimized H-H grazing
incidence telescope
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Fig. 7 Point spread function of two grazing incidence optical systems at 1/2 field of view
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