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Abstract

The development of optical frequency combs based on microresonators (Kerr combs, or microcombs) has attracted considerable attention since the
experimental demonstration of soliton pulse formation. We fabricated an MgF, microresonator by machine-shaping and hand-polishing. And with
precise Q-factor or dispersion measurements, we revealed that the dispersion of the resonator changed little while the Q-factor improved by 10 times.

Whispering gallery mode microresonators (WGMs) & Kerr frequency comb (microcomb)
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Microresonator fabrication methods
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Experimental results (microresonator characteristics, Q-factor and dispersion)

Exponential fittin Q-factor Dispersion
Measurement scheme P £ o . P
P T T I . ﬁ T T T T . T 095
(Voltage peak) g - experimental T * experimental
. . n = —fitting curve O 1t fitting curve | 0.9
® Q-factor (ring-down, for high Q) o< exp | — 5 spherical
tres Before g h At ke e WY, 4—-—"""___—_: 0.85
Fast tuning H-resonator 0SC .. D095 N e v
olishing & FSR=21.609 GHz  Center wavelength: _
120 nm/s | ] | 0.8
A% O © 1569.5454 nm ;.
g e D,/2r = 4.86 kHz
> FPC ERTEC naat -100 -50 - -300 -200 -100 0 100 200 300 400
ECDL ;O time, Detuning (MHz) Mode number i [offset from pump]
______________________________________________________________________________________________________________________________________________________ o
° ° ° ° (& T | T N 2 1 T > Jrﬁ'\l T T T
® Dispersion & Q (linewidth, for low Q) 5 N - —oxperimentalll Moo
Broad sweep u-resonator *Collect wavelength and transmitted E 1 [\/\A-'-—-"-——-— 9 1+ other fitting curve ||
) power values simultaneously L spherical N 0.8
1,500-1,640 nm to construct a spectrum After ju _ S ) T Ao S U
| | . S sl X 10 improvement | a : n 0.7
Lt’ FPC I PWM l T pOIIShIng ﬁ | 8 5 4L FSR=21.609 GHz Center wavelength: w .
— L E Q =1.7X%Xx10 2 D,/2n = 4.15 kHz 1569.5424nm | | 0.6
WaVEIEr\gth A HPH : It Ilv. 100 kH 3 0 1 \ 1 \ I Q 2 | : : | | | A
| R e ! S < 0 1 2 3 4 5 6 —l«a-400 -300 -200 -100 0 100 200 300 400
| Time (us) Mode number i [offset from pump]
Transmission _ N -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
spectrum [ 4 4-3 -2 - vivvisl s : . Comparison . . . . 10 . . .
S o EX.) ® experimental | <
Ex) _ - — fitting curve * Quadratic fitting T 21.61F - T ® before pol.
| 1 < | Mo T v o after po.l.
% . 1 1 ”Ng ) w, — wo — Dypt (0 21.609 | - ~ 5| theoretical
g #* : N * : HQ|N; 0 '.-“::’ :' ?".. . .:' ... :' Y ".'- -..- e ~ - - & [ [
Easl] | ! P = _ 2 D, u? » 21.608 | o before pol. N Deviation:
. ion S after pol.
wl | |dispersion 2" i B 2 cL/L) 216071 © o - & ~2.2%
Choose for center Peak detect 2 Peak plot 21.606 . . . . 0 - . - !
1549 1549'5Wave.§.f;?1 (nm)1550.5 1551 ISIGQeIgj[ivesumoédeﬁun%ager]il 1450 1500 1550 1600 1650 170 1450 1500 1550 1600 1650 1700
Center wavelength (nm) Center wavelength (nm)

Summary & Future work

We demonstrated that hand polishing improves only the Q factor without changing the dispersion for high-Q magnesium fluoride (MgF,) resonators. In
other words, for machine-fabricated MgF, resonators, hand polishing enables their characteristics (Q-factor and dispersion) to satisfy requirements for
soliton microcomb formation. However, the Q-factor is still not sufficient for soliton generation. From now on, we need to improve the Q-factor to 10°
by further hand polishing, and realize to generate soliton microcombs.
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