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Change in sensitivity of Pirani vacuum gauge in J-PARC RCS
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Abstract

The backing pressure of the turbomolecular pumps (TMPs) is always monitored with Pirani gauges in J-PARC RCS,
where TMPs are used for not only rough pumping but also evacuation during beam operation.. To minimize radiation
exposure during maintenance, it is necessary for the gauge head to have high toughness against the vibration and abrupt
air inlet etc. Thus W wire 50 micrometer in a diameter is adopted as the filament instead of Pt wire. As the surface of
W wire as received is sometimes unstable because of the contamination, roughness, oxide layer and so on, the
annealing at 1500 K for 10 min in a high vacuum was necessary to obtain the unambiguous sensitivity.

This type of Pirani gauge has been working well for monitoring the backing pressure of the TMP, however, it has
become difficult to measure the low pressure less than several Pa with this gauge. This may de due to the change in
emissivity for W surface. Therefore, we have planned to experimentally study the change and find the cause. The
change in the sensitivity of the W filaments has been examined for a long time. Then, we have confirmed the change
in sensitivity is restricted to the low pressure less than 2-3 Pa. Even after the long operation over than 2000 hrs in a
pressure of 0.1 Pa, we can use this gauge to measure the pressure form 10 Pa to 1000 Pa to monitor the backing
pressure of the TMP.
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