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Application of Optical Frequency Comb to Long-Path Absorption Measurements
of Atmospheric Trace Species
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Abstract
Applications of the dual comb spectroscopy to long-path absorption measurements of atmospheric trace

species are discussed. Concept of the switching-comb long-path absorption spectrometer system using a
single variable pulse-repetition frequency comb for both signal and local oscillator is proposed. The pulse
repetition frequency is switched alternately with the period of the delay in the signal path. Concept of a comb

heterodyne receiver for a geosynchronous satellite for earth-to-satellite long-path absorption measurements is

also presented and discussed.
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Fig. 1 Fundamental characteristics of optical frequency comb.
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Fig. 2 Concept of dual comb spectroscopy.

Dual Comb Spectroscopy ® £ Yt & W& U & ~ @ itz

—fFlE LT, 2 um HORERION I KR CRER T A DRI O ZRET D X 5 72
HxEEZDH, aL1O/VAEBA 10ns, = A 2% 100Ilns &35 &, E— NEBIZFALENR
100MHz & 99.9MHz T, v — MEEZOEFE#IT0.IMHz $oH x5, 774V DOF v Rb
B 400 L9 5 & v — MEKEET 40MHz, JEJEEE T 40GHz O A I N—F 5, LD
DEREZRIC 2pum EF5&a b1 OFE— FOREIE 1,498,962 A, =4 203, 1,500,461 2
LD, E—MNAKRBOA Ty MI, 241, 3L 207V AEBEZHMGHES L Z LIk
STMETE D, ZoHITIE, 1HERBIO V2 (Fig2 FON) 1L 1000 THDH, ZDN
IF AT TR < EOGEITIE BB SV AFONEN R 2D Z L2 D08, A
R7 MEETE — MEEONRNTY =2 ET 5258 ICEMEICIT R b R2neEEL2 bR, 20
BT, HIED 1AM OREFEIZ 10us TH D,

Dual Comb Spectroscopy (%7 — U =GR EIEIZE > TR D D & LT, ZOAREM:
DHIFF SN TWD, Kasid, FHEOE—FKny 7 Lb—%— F—Fnv 7 L—HF—DEHK
HAE, HDHNNET 7 7V R EKHFERGRICL DT A RNV REERETH LN, Bl
FEDOEZARMEO KB EIZFIHATE L HLDOIEFRLATNS XS THDH, Dual Comb



Spectroscopy 1%, —XITIE, JAWAZ MV Z FRFRNICHIE TE 2 RICHER H 55,
DOFEID L HIZKEIRE T T OWPE TIELT UHIRHEPHD AT FMUViEEE 73— 1L 72< ThH
ZTORREIEHTELEEZDBNS,

Dual Comb Spectroscopy TIEZ EAL Liz~T a XA Uiz HAWS, ZoLtx, FEF v
IR LAV — L Fd v L—E D g v b ) A ARREHRMEFIRIZ/IR S5 DT, B—
MEZD/RT =239 5 SN Hid, H—F ¥ RV DEEITHAT, F ¥ BTG L
TIKRTT 5, R]RHFOMED TORETIE, AEREREROR—I VA L—F K% T ¢
NETHRETDIREOTRLMLETHA ),

Switching-Comb Long-Path Absorption Spectrometer System O ig &

Dual comb spectroscopy % £ ICEEUMGAIE LIS 256 B 5 R 28+ 5 DI #H
THRHENZHHA LT, 160N aszGole =LAy v b—=2OWITIZZHIZHY
B2 THWALZENTE D, ZOHEOHEE Fig. 312071, 18560862 E 4 5 R 2
NER CHEWT, a 20 IR LEZE LAY R D, 77506 RFREE L2 HIE O &8 H] X
DHEWZ EBRFMET, WERMOBREIZE>TET v R¥ALLLHLB, 1 HEOKITLTIE
(THFEHNCEZAT O ZENTE D, BB, WESNDL AR A OY 7Y 7 380 5
2% 2ODMEET— R TOTNCERD, AIEiOFETIE, WERBIT10us THDDOTHER
FEE 3km DL EMETH D, £/, Ha 20U B ZITHIZEORERE (Tus BELIT) T
THOMENRD D, ZOFEF, KKMES T O EORERERIL Y 27 A0, #FHEEL 2 F)
A LT B OBBAAL T ARE S AT LA BIEHTE S LB 2615,

I

Comb with -
mode control |~ >
Radis Detector Sample
frequency . e
analyzer > signal %
2] c
S & l A h A " A N I
€ £
If the delay with the > . >
sample pas’ih is larger frequency RaglpiTRgHangy
than T, the signal and A local "
the local oscillator can = _ @
be switched using a S signal g
single comb e £
frequency - Radio frequency -

Fig. 3 Concept of switching-comb long-path absorption spectrometer system
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