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Fig. 1. Schematic diagram of the optical path of the dual cavity comparison measurement. Laser 1 is an NKT narrow linewidth
laser, Laser 2 is a self-made ECDL, IO is an isolator, EOM is an electro-optic modulator, counter is a frequency meter, and C is an

optical fiber coupler.
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Fig. 2. (a) A schematic diagram of the vacuum cavity structure, in which sensor 1-3 are temperature-controlled platinum resistance
thermometers, and sensor A-D are temperature-measured platinum resistance thermometers; (b) the physical map of the vacuum

cavity.
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Fig. 3. (a) Temperature controlled result of 1# cavity;
(b) temperature controlled result of 2# cavity, where A is
the temperature of the side of the cavity, B and C are the
temperatures of the cover plates at each end.
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Fig. 4. Frequency of frequency-locked laser varies with cavity

temperature.
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Fig. 5. Comparison of the pressure measurement results of
the dual cavities, where the colored dots represent the dif-
ference between the gas pressures measured by the two cavi-
ties, a to f totals 6 sets of repeated experiments, and the
black represents the difference between the reading of pres-
sure gauge and the gas pressures measured by one of the
cavity, the red line is the average value of the pressure

measurement results of the dual cavities AP=3.0+3 Pa.
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Fig. 6. The readout of the temperature sensor during the in-
flation process. The yellow part is the inflation process, and
the green part is the duration when the inflation is stable .
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Measurement of gas pressure by double-cavity
comparison refractive index method”
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Abstract

A gas pressure measurement device is built based on the gas refractive index method, and the measurement
range is from 10 kPa to 100 kPa, and the device is tested by a dual-cavity comparison method. The
temperature of the two vacuum chambers is separately controlled and the two cavities are connected to ensure
that the gas pressures in the two cavities are the same. Using high-purity nitrogen (6N) as the gas medium,
under the condition of different gas pressures, the dual-cavity comparative measurements are conducted. The
results show that the optical pressure gauge has a repeatability better than 30 x 10 % which is significantly
better than the commercial capacitive pressure gauge, indicating that this method has great potential
applications. Sources of error and uncertainty in the measurement are analyzed, and it is planned to design a

new system to improve the measurement.
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