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On The Performance of Cryogenic Cooling Systems for

Optical Elements at Sirius/LNLS

B. A. Franciscot; M. P. Calcanha,; G. P. Lima; L. M. Volpe; R. R. Geraldes; L. M. Kofukuda, M. Saveri Silva.
LNLS, Campinas, Brazil

Abstract

Several Sirius’ beamlines employ cryogenic cooling optics to take advantage of the Silicon properties at low temperatures.

A series of enhancements has been evaluated based on our early operational experience focusing on the prevention of instabilities in Phase Separator

the temperature of the optics. This work discusses the performance of the systems after optimizing the pressure of the vessels and their
control logics, the effectiveness of occasional purges, cool down techniques, and presents the monitoring interface. Furthermore, we
introduce solutions (commercial and in-house) for achieving better beam stability, featuring active control of liquid nitrogen flow.

We also propose the approach for the future 350 mA operation, including different cooling mechanisms.
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Conclusion

This study focused on the actions taken to improve the performance of open-circuit cryogenically cooled

systems at Sirius/LNLS, addressing temperature drifts, pressure variations, and temperature spikes
during refilling. We implemented automatic flow control, enhancing system stability. The use of a Phase
Separator was explored, but further investigation is needed. Now, even looking ahead to 350 mA
operation, non-cryogenic solutions like Peltiers have been contemplated as viable options for some
mirrors. In the other hand, motorizing transfer lines emerge as a promising solution for the optical
instruments that will remain cryogenic.
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