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Abstract

Three hot cathode ionization gauges (HCIG) were used to study their responses of pressure measurements at the
stainless steel high vacuum (HV) chamber around room temperatures. The pressure variations of HV measured by the
three HCIGs between 20 °C and 26 °C were 5.0 %, 5.3 %, and 10.3 %, respectively. However, pressure differences
between 21.5 °C and 22.5 °C were lower than the gauges uncertainty limits. The pressure variations of the HCIGs at the
HV chamber was not directly affected by gauge characteristics, but pressure changes due to room temperatures.
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Table 1. Detailed specifications of three HCIGs.
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Fig. 1. Schematic diagram of the HV experimental
system fo measure pressures and sensitivities
of three HCIGs around room temperature. Key
abbreviations, 1G:hot cathode ionization gauge;
CFF : conflat flange: TMP : turbomolecular
pump ; RP :rotary pumps  RTD : resistance
temperature device.
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Fig. 2. Pressure readings and room temperature

variations of three different HCIGs according

to the elapsed time at the stainless steel
HV chamber.
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Fig. 3. Pressures versus room temperatures for 1G;.
The solid line is drawn by using polynomial
fit, and the standard deviation of the fit is
560%10°,
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Fig. 4. Pressures versus room temperatures for 1Ga.
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Fig. 5. Pressures versus room temperatures for 1Ga.
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Table 2. Polynomial fit equations for pressure calculation and their standard deviations.

Gauge id Polynomial ﬁtjﬂ 9F 4g Ak Y3k 58
22(0, Y ¢E(Pa) (Pa)
IG Y=-5.10x107+2.68x107xX-1.53x 10°xX*+2.78x10"°x X 5.60x10°®
1G; Y=3.48x10°-3.31x107xX+1.28x10"xX*1.57x10"°x X’ 2.57x10°®
1G; Y=6.28x10"-6.57x107xX+2.45x10®xX*-2.89x10""xX* 4.81x10*
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Fig. 6. Pressures versus room temperatures for three
HCIGs in HV for IGy, 1Gy, and 1Gs. Pressures
were calculated by polynomial fit equations.
The pressure variations for 1Gy, 1Gz, and 1Gs
between 20 °C and 26 °C were 5.0 %, 5.3 %,
and 10.3 %, respectively.
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