MEDSI ‘ ‘l
CHICAGO

Pertormance of A Double Crystal Monochromator Prototype for HEPS Under Water Cooling
Condition at A Wiggler Beamline of BSRF

Hao Liang™!, Weifan Sheng!, Lirong Zheng!, Hong Shi, Yiming Yang, Institute of High Energy Physics, Beijing, P. R. China,

lalso at University of Chinese Academy of Sciences, School of Physics, Beijing, China

Abstract

The performance of monochromator is crucial to the performance of a beamline, especially for a 4th generation synchrotron light source. To find out the performance of
the monochromator prototype built for the HEPS project, it was tested at a wiggler beamline of BSRF with water cooling. The short term stability was tested with
synchrotron beam under various cooling condition, and the result between 4.4 nrad to around 500 nrad were observed. The energy drift in 9 hours since the beam hit
the beamline was 0.4 eV at the Cu K edge. The repeatability in 1 hour was about 0.1 eV. The cooling of the crystals was measured by rocking curve broadening at
different energy and no alarming result was observed. Also the temperature stability in the optical hutch was measured for a long term. In conclusion, some
performance are satisfying, but further improvements should be carried out in the future.

Introduction Cooling performance
A double crystal monochromator prototype was built for the HEPS project, it The cooling performance was measured by rocking curves. It shows that
went through a series of offline and online test with LN2 cooling during intensity drops when flow rate drops, indicating insufficient cooling of crystals.
2016~2019, and some key results were obtained. The prototype has a stability Comparing all results with theory calculation, we come to conclusion that the
of 40 nrad RMS with a LN2 flow rate of about 4.5 L/min. The LN2 cooling works thermal contact resistance of indium foils is too high for water cooling.
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Long term stability
cident b e The long term stability is important for XAFS application. By using 2 ion
. | _ | chambers we can easily get the absorption ratio for Cu foils under different
e i i | e energy. Fix the energy at one point where we know the relationship between
Figure 1 design model and protype of high heat load DCM absorption ratio and energy, we can get the energy drift by measuring the
— abortion ratio. Test results show that a 0.4eV drift from a “cold state” beamline
Test conditions to 9 hours after beam on. Temperature variation during this period is about
3W1is a wiggler beamline, the DCM is 20.8m from the source, before the DCM 0.1°C in the hutch. At the final stage the drift speed is less than 0.013eV/hour.
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