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L7z LW ot niThbiiz [45]. —FH, 724
LMEEEAMICHWE Y W HIRAL BRI TEDY,
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W — 3 ADREMERCKEHENE I B Z KT TR

CRAERMERHD. ZD XS REENSE— NG
EDE 2 BEBLFZOBBMEERLNZTDHZ LT

BWUNEHIRER R — 2 DN T — 3 LD FEH~MIT 725
TR LB E vz b RS B ORE Ik
LC20I5FEIA T2 R EF L D=L DTH
B.

2. CW-CCW E—F#4

CW-CCW E— RFEAIZOWT IV ISR RS,
CCWHIZCW AR LAV —BELTHZ LD LD
THLHZ RN TS, LA U—HELIC L D
SLEITH BB 2 LD 20T, CW &R & R
AT HZLICRD. EWIIH TR RT 5t
DET— FHEIET D Z Ll XL » TREEZER ETE
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X0, CW Fek CCW FIad 3T —Les I LRV
FENRH D Z Lo T-.

-18 -



BEESRERTFHME T = 7 SIS E 2015 FE T =2 7V LR — b

a Mode coupling
L2y,

Pump =
Detectou| | =
< - L - - -70
ccw CW' Detector
b C
10 | Relative mode 10 —ccw ]
- number p —_ 1
E 0 E 0 0
[} o E
3 0 2 10 2 1
g [
2 20 2 2 20 1
o o
2 30 3 2 30 2 4
3 [ 3
s 40 = 40 4
o =3 3
O 50 O 50 | | |
w b A L
1500 1520 1540 1560 1580 1600 1500 1520 1540 1560 1580 1600
d Wavelength (nm) e Wavelength (nm)

— =0

er =/,

08 P .
33 506 /,/'\ 1
L H . / . ]
5 3 o \

léo/ '\o —

1547.5290  1547.5295 1547.5300 1547.5305 -3 -2 -1 0 1 2
Wavelength (nm) Relative mode number p

Optical power (dBm)
3

o = N w & o o =

Normalized paramets

36 -~
x

w

Fig. 1 (a) Schematic illustration of CW and CCW
comb in a microcavity. (b) Observed CW comb which
is the same direction to the pump and attenuated 10dB.
(c) Observed CCW comb. (d) The relationship between
power ratio and coupling parameter. (¢) Transmission
spectrum with mode splitting.
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Fig. 2 (a) Observed CW comb spectrum with 10dB
attenuated. (b) Observed CCW comb. (c) Measured RF
signal of CW comb. (d) The solid pink and orange line
represent the RF signal of relative mode number p=0
and 3, respectively.
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Fig. 3 (a) Schematic illustration of calculation model.
(b) Calculated CW comb spectrum which is normalized
in the peak power. (c) Calculated CCW comb. (d)
Calculated CW waveform in time domain. This is also

normalized in the peak power. (¢)CCW waveform
corresponding to (c).
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HBE QE V4R T v 3 —E— RS O iR £
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Fig 1 (a) Schematic illustration of the developed model.
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spectra of the cavity with (&, yo, ybus, yarop)/2m = (100, 10,
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Fig. 2 (a) Experimental setup for the reflection
measurement. (b) The reflected signals from the cavity
for different modes. Black (solid), gray (solid) and red
(dashed) lines are the reflected signals with and without
the cavity and the fitting curve, respectively. The input
pulse widths were 10, 8 and 5 ns for the top, middle and
bottom panels, respectively. It should be noted that the
detected signals were offset by the remaining ASE noise
and it was removed from the figure. (c) The
transmission spectra of the modes that are employed in

(b).
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Fig. 3 (a) Experimental
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hinders broadband frequency comb generation in a
microcavity [6].
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Fig. 5 Microscope image of CaF2 microcavity. Radius is
262 um. This microcavity is fabricated by using ultra-
precise computer controlled lathe. Inset shows the
resonance point of the microcavity.
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REET R 3 5. 1 W RT DN, ST A7 LIRS

J { Replace with new “ { Cultivate about 24 h
-~
(After incubating for 24 hours, i

Before cuttivation

-37-



(201948 H X— V3B H5Y)

BEERBREHE T & N = 7 EEFIEE 2015 FEET =2 7V LR — R

OIS ZD R T ST HiTR O E BRI B H Th 5.
HORE DM T - T IIRE2 51T, M R
CHZENHLINTIR ST,

3. WHFAFERE

xﬂ%bii%t{ﬁtlm@ LIRER O NP A E 5
VENRSHD, Z2C, K21t I, RO R
KEFEASEDNT A ERDDIENH KD T — %
Wz, ZORER, MRS E B R C, Q10D
4 — X —DEPBRSIT. Z2TQEEIE, JeEE
NETEWEMEACIADLNINE R TIFE THD.

WA FET D LK D BITRE R ET D
72, ZERHR, K, MRS ENRWER i, M
NEFENOEM P CHIRARI MV OREZI T2, =
DO, FRICEREEIZE NI IR ZE OB TR B2 AV,
BESIRE, LROELERED /A XXy LL
7=, FEREITROEAnE, DL FOXTRENDILIE
RS 7 MANBESNS.

A/l An

/10 N (1
TITANEIIIRIE K, noldBITEE2£T. IS
NI-REREREZR 1 ICEEDZ, ZNHORERIY, K
ERDIEPT R ZE AN eq EFINE OB XD EPT R 21
Ancelléi

3.00 X 107 < Anpeq < 3.678 x 1074 Q)
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In air 1.0x 105

In water 0 0 8.3x10°%
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