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Abstract: In order to ensure that energy drift from temperature fluctuation of the grating
monochromator does not affect apparent energy resolution of the beamline, a high-accuracy constant
temperature environment (CTE) was built for the monochromator. Combined with the design of
Dreamline beamline at Shanghai Synchrotron Radiation Facility, the relationship between the
temperature difference at the monochromator and the energy drift was established by the grating

equation. Based on that, the CTE of the monochromator was designed with tiny temperature
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fluctuations along the beam direction, and long-time temperature stability was tested under different

conditions of temperature-controlled system (TCS); then, the corresponding energy drift was

obtained through measuring K-edge absorption spectra of nitrogen several times over a long time. The

results show that the maximum temperature fluctuation was 0. 62 K and the corresponding energy

drift was about 49 meV when the TCS was off; in contrast, when it was working with a stand-alone

chiller, the maximum temperature fluctuation became 0. 20 K and the corresponding energy drift

reduced to around 17 meV. The results demonstrated that the built CTE of the monochromator meets

the design requirement, and the energy drift from the temperature difference of the monochromator

has little effect on the apparent energy resolution of the Dreamline beamline.

Key words: grating monochromator; temperature fluctuation; energy drift; gas absorption spectra;

energy resolution
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