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Fig. 1 Schematic diagram of a passive

ring resonator gyroscope
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Fig. 2 Schematic diagram of the experimental setup
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Fig. & Transmitted intensity as a function of the cavity

length, The largest and the secondary peaks
correspond to TEMg and TEM,, modes
respectively. The other small peaks correspond

to higher —order .ransverse modes
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Table 1 Resonance frequency offsets as a function of A»,,y (when v, — v, = 100 MHz, P = 0. 2)

Avyy; (MHz) v, — vy (Hz) Avyy; (MHz) vy — vy (Hz)
0.5 7 3.0 1. 55x10°
1 5.7X10 3.5 1. 46 107
1.5 1.95X 102 4.0 3.67X10°
2.0 4. 58X 10° 4.5 5.22X10°
2.5 8.95x10? 5.0 7.17X10°
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Table 2 Resonance f;equem:y offsets as a function of », — », (when Ay, = 2MHz, P = 0. 2)

n — ry (MHz) vo — vy (kHz) ¥ — vy (MHz) ¥ — »o (kHz)
20 11. 350 100 0. 460
40 2. 870 120 0. 319
60 1. 276 140 0,235
80 0.716 160 0. 180

Table 3 Resonance frequency offsets as a function of P (when \v,,; = 2 MHz, v, — vo = 100 MHz)

P ve — v (kHz) r vy — v (kHz)
0.1 0. 326 0.4 0. 648
0.2 0. 460 0.6 0.793
0.3 0. 562 0.8 0. 919
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Fig. 4 Resonance frequency offests as a function of A Fig. 5 Resonance frequency offsets as a function of R
(when Avy;; = 2MHz, vy — v = 100MHz, P = (when Apy;j, = 2MHz, », — vy, = 100 MHz, A=
0-21321) ﬂ”],’z/z' P=0.2)
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The Effect of Resonance Frequency Offset in a Passive Resonator

Xiao Guixia
(208 Resecrch Laboratory, Science and Techuology University of National Defense, Changsha 410073)

Abstract The effect that the vaiid resonance frequency (the measured resonance
frequency ) offsets fundamental resonance frequency which is used as reference, is
attributed to the presence of higher-order transverse modes in the cavity. The effect, which
is mainly due to the non-orthogonality of these modes that is caused by a limited apetture or
an inhonogencous surface of the detector, has been carefully studied . The results of
calculation are discussed and the relationship between the resonance frequency offset and the
parameters of the cavity is generalized. Methods to minimize the effect are suggested.
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