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Abstract: In synchrotron radiation beamlines, the increasing light flux will lead to more thermal load on opti-
cal elements. The thermal load on the Plane Mirror(PM) of variable included angle plane-grating monochrom-
ator will decrease the resolution. This paper proposes a method to recover the resolution by optimizing the val-
ue of focusing constant( Cy;). Firstly, the absorption spectra of thermal power with different values of C; are
obtained by calculation. Then thermo-mechanical analysis of PM is conducted to get variable deformations on
PM with different thermal power. Secondly, the resolution is calculated by combining the function of ideal res-
olution and the software of ray tracing. Finally, the resolution is compensated by optimizing C,;. The result in-
dicates that taking the soft X-ray spectroscopy micro beam line station of SSRF for example, the resolution can

be improved by changing the value of C; from 1. 8 to 1. 84 when the photon energy is 1 000 eV. So optimizing
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the value of C; is an effective way to recover the decreased resolution induced by thermal power on PM.

Key words: variable included angle plane grating monochromator ; thermal load ; focusing constant( C,;) ;reso-

lution ; slope error
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Fig. 1 Principle diagram of variable included angle

plane-grating-monochromator
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Tab.1 Various parameters corresponding to different value of C;;

C, M AT f (°)  FmEIEMIT S/ (°)  PM A/ (°) ID/mm SEBEA N/ mm?
1.6 87.502 86. 001 86.751 137. 545 45.174
1.7 87.730 86. 140 86.935 153.334 47.877
1.8 87.915 86.245 87.080 167. 240 50.257
1.9 88.068 86.328 87.198 179. 622 52.375
2.0 88.198 86.395 87.297 190. 744 54.278
2.1 88.310 86. 450 87.380 200. 809 55.999
2.2 88. 408 86.495 87.451 209.972 57.566
2.3 88.493 86.533 87.513 218.359 59. 000
2.4 88.570 86. 565 87.568 226.071 60. 319
2.5 88.638 86.593 87.616 233. 191 61.536
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