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Abstract: To meet the needs of the synchrotron radiation beamline station project under construction, a
design scheme of variable cross-section bending ellipsoidal cylindrical mirror is proposed. In this scheme, the
calculation formula of the slope error of the variable-section (with sagittal focus) mirror is deduced based on
the design theory of variable-width bending elliptical cylindrical focusing mirrors , and the design is optim-
ized. This project is designed based on the optical parameters of the focusing lens (object distance p, image
distance ¢ and grazing incidence angle ), and the design error of mirror is calculated by finite element ana-
lysis software. The results show that within the given requirements, the optimal widths at both ends of the
mirror are 49.5 mm and 90.5 mm. After calculating, simulating and optimizing, the slope error RMS value of
the bending moments at both ends of the mirror is reduced from ~5.1368 prad to ~0.063 6 prad (at 1 m of
length), close to the system error ~0.040 7 prad, meeting the design requirements.
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Fig. 1 Schematic diagram of elliptical bending focus
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Fig. 2 Schematic diagram of the bending mirror
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Tab.1 Main indicators of the designed mirror
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Fig.3 Axonometric view of mirror model
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Tab. 2 Properties of the material used in the simulation

analysis
ket THFALE 1 IR /GPa #JE/Kg-m2
Si 0.3 169 2330
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Fig. 5 Analysis of the bending surface shape and slope of

the mirror
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Tab.3 Comparison of the slope errors calculated in this

paper with that calculated by the initial formula

Bk ARGE RYRARRE Rk BRI 2E
/m /m RMS/urad RMS/prad
1.2 0.1025 6.2142
1.2 1* 0.0407 5.1368
0.8 0.0161 4.0643
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Fig. 6 Schematic diagram of the section moment of inertia
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Tab.4 Comparison of the slope errors before and after

correciton
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1* 0.0407 5.1368 0.0636
0.8 0.0161 4.0643 0.0271
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