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QUALITY-FACTOR AND NONLINEAR PROPERTIES
OF OPTICAL WHISPERING-GALLERY MODES

V.B. BRAGINSKY, M.L. GORODETSKY and V.S. ILCHENKO Cited: 1153
Department of Physics, Moscow University, 119899 Moscow, USSR

Received 10 March 1989; accepted for publication 21 March 1989

The properties of optical resonators with quality-factor 0 103, effective volume of e.m. field localization V.~ 10~° cm® and
threshold power of optical bistability W, = 107> W are described. The prospects to reduce V,; and W, are discussed.

Bunenko ULA. 06.11.2024 4



_.L‘r—. ] Whispering gallery modes — *' RQC | &=
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Ultimate Q of optical microsphere resonators

¢

M. L. Gorodetsky, A. A. Savchenkov, and V. S. lichenko

We demonstrate the quality factor @ = (0.8 = 0.1) X 10 of whispering-gallery modes in fused-silica
microspheres at 633 nm, close to the ultimate level determined by fundamental material attenuation as

o 5 10
t,ps
Fig. 1. Mode energy damping curve for a WG mode in

a 750-um sphere. Estimated damping time 7 = 2.7 us;

A =633 nm.
Optics Letters 21(7), 453-455 (1996)

Cited: 1409
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Ultimate Q of optical microsphere resonators
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M. L. Gorodetsky, A. A. Savchenkov, and V. S. lichenko

We demonstrate the quality factor @ = (0.8 = 0.1) X 10 of whispering-gallery modes in fused-silica
microspheres at 633 nm, close to the ultimate level determined by fundamental material attenuation as

0 5 10
t,us

Fig. 1. Mode energy damping curve for a WG mode in
a 750-um sphere. Estimated damping time 7 = 2.7 us;
A =633 nm. :

Optics Letters 21(7), 453-455 (1996) 1 A ' 2 .

: If a childfen's swing had a qualit
Cited: 1409 J duality

factor Q ~ 10°,once pushed one
could swing for 30 years!
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Optics express, 15(11), 6768-6773 (2007)
Optical resonators with ten million

finesse Cited: 431

Anatoliy A. Savchenkov, Andrey B. Matsko, Vladimir S. Ilchenko, and

Lute Maleki

Jet Propulsion Laboratory, California Institute of Technology, MS 298-100,
4800 Oak Grove Drive, Pasadena, CA 91109-8099

Andrey. Matsko@jpl.nasa.gov
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Fig. 3. Change of the signal amplitude shown 4 - wth time. Initial and final
quality factors are Q = (7.940.5) x 10'° anf O = (3 +£ 1) x 10! 1&pectively. Solid line
stands for the theoretical fit of the ringdown“egnal found usingg#imalism presented in
[19]. A small oscillation of the decaying signal may result from the residual scattering in
the material becoming observable at the given value of quality factor.
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Tebeneva, T. S., Lobanov, V. E., Chermoshentsev, D. A., Min’kov, K. N.,
Kaplunov, I. A., Vinogradov, I. I., Bilenko, I. A., Shitikov, A. E. Crystalline
germanium high-Q microresonators for mid-IR. Optics Express, 32(9),
15680-15690, 2024. 9
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Danilin, A. N., Lobanov, V. E., Koptyaev, S. N., Chermoshentsev, D.
A., & Bilenko, I. A. (2023). Multi-frequency self-injection locking of a
FSR-tunable multimode laser diode. Optics Letters, 48(22), 5972-5975.
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