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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 was adopted as the filament. 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 be due to the change in emissivity for W surface.

Thus we attempted to develop the gauge head made of Pt wire for measuring the pressure as low as 0.1 Pa. Pt is
one of the best materials, because it is very stable against oxidization. However, the ordinary Pt gauge head is rather
weak against the vibration and abrupt air inlet due to its low tensile strength. In order to improve the toughness the
filament was composed of 12 short and thick Pt wires 100 micrometer and 75 cm long, which lead to the endurance
against the force of 26.4 N All the wires are welded in series on the metal poles in two separate glass plates. Each
pole is electrically insulated. As a result, the filament, which is 75 cm long and has about 10 ohm at room temperature,
is contained in the cylindrical region 35 mm in diameter and 110 mm long.

Then we examined the output from this gauge head as a function of pressure under constant current, because this
gauge was planned to be controlled by the constant current method with the four-point probe method. Finally, we
confirmed that the pressure from 0.1 Pa up to 1000 Pa is well measured by this gauge, employing the current control in
such a way that the set value increases with the pressure increase in three stages.
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