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Optical frequency combs (OFCs) were recognized by the Nobel Prize in Physics in 2005. Despite an in-
creasing number of researchers engaged in related studies, the practical utilization of OFCs as light
sources in optical metrology remains limited. In this article, we overview the research conducted thus far
on them to elucidate their essence, characteristics, and potential applications. We hope that this article
fuels interest in OFCs in the fields of optics and photonics and encourages the exploration of new appli-

cation avenues.
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1 https://www.nobelprize.org/prizes/physics/2005/summary/
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LNTCE&7E—FRAMPL—F—-TH 4. itFDE— K
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PRt ge 2 2 L AR L7 (HCBRED 5 W ig fof T
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L= —HIERE, 2MOEIERI T F 5108k
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Fig. 1 Laser and optical comb. (a) Single-mode laser, (b)
Two-mode laser, and (c) optical comb.

N5 (Fig. 1(b)). BRI TIE, SCEBEEOESIZR 2
BWbOO, WHEONHD S %) Obe— M LR T
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GO THT 20T, BRGSOV AFISBIEI S, 2O
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4.1 GREEEOWEL

o3 Ak, AT L 72 S8R T — FEIE
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2 https://www.youtube.com/watch?v=FKHV9iPM2Ao
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Fig. 2 Optical frequency ruler and frequency gear based on
optical comb.
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B 2T ADHS, EE OSSR (iR, 7 —
1) TR O0ED) TlEFRAN S 2 & Sk nwZ & T
HbH. MHADONHT L - = RPARY PVGIRENTL
AR MVERSTERITIUEL, BAhbae—L 2 Mi
wEOLE EE 2 ), St 2R bNS. F0
MEZ T 208, 727 Vi3 44568 (DCS) 10 ¢
&% (Fig.3). DCS Tid, FHUH DN Ea o &, v — s
TUAORTLTRTHESELZLI2LY), EREE—
MES D 2 R ER T L2 AR T 5. 21Uz E Dy,
I LA DFE— FEFE(E 21X, 100 MHz) 2S1EE I fi/N S
asoL 7)) h (BZIE, 1kHz) R ER L, BEE
BRF) AT L& LCHiALT. 2OfFE, 5E7
Vo=, WESTTREE - WERE, W JUIRIE & OB D AR
7 PIVIEEEHIASTTBE & Vo 2B A 5 TE 5.
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AR, EREPEARAE X0 D HTE B TERR 2 Ot U
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Fig. 3 Dual-comb spectroscopy.
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TWw2. bL, Karov, #L—F—Hl#HL->TH
JE W B e | A A R AU, (D) AL T, SeEmE
BB ERBARE D S 2 BLAMET (fop) ITHRET
BT ENUREIC R D (Fig. 2). ZHUC XY, EAREE
HEDORE AR TIFENET E 2 Wild THLERELE
WHESOERDSTRIZES. Tabb, Kasid, X
R W EE L BRE I L WO ISR E B B RN E S
DEERE AW T) L LCH s 2 (Fig. 2 5T).

4.3 YHEBEOWEL

Ha sk, InE T, DEREEEOWEL IR e b E
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E— FIZAXRZ MVESETE%. 2L T, DCS V2
&, EEPOIEMEICE— POt a 4 AT MV E RS
TRETHHDT, WLEHR SN HEY e, €—
RO T A AR MU BFHARTIEICLY, KE
OIERE BHIC—FEIRTE 5. ZoRIE LI AT
X, LR T H ORI H T A TR L O FHI AT
HEIC 22 5 DT, o 2 2[R OWZE L 15 5[ ils
OWFEL NIRRT 5 2 LS REIC 2 5. BIZIE, R/
R A 727 2 7 OVsh o A BEMEEY R iR AR
LY E 7 R EH ST 512,
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MEST 52 L Lo TE— FRMDE VAT 2 BT 5.
FEY - TFATL—F—a LTI, H—L X%
FEEPNT, EHWIEEECH LT85~ - 7 71 TR
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Dual-comb spectroscopy

Number of optical comb mode
= Huge number of sampling data
Linewidth of optical comb mode
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Mode-resolved spectrum
of optical comb
Decoding of physical quantity to be measured.

EXx) Scan-less imaging

Fig. 4 Dimensional-conversion optical comb.
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6. £T&B
Ytaroav—L >y MNEABER) V7 L EESHEEE W

IS, BFE FLOTHRIWEES (Fig. 5). ko
2, ~A 7 RIS O D S &, THz $HISR

ES1BE 15 KT LT, AT? (2005 4/ — OV IR
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waves and light waves

Jump! - Wavelength
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Fig. 5 Coherent link of frequency via optical comb.
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