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comb spectroscopy by using SSB modulator.
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In order to construct a real-time spectroscopic measurement device necessary for environmental gas

measurement and health diagnosis by breath analysis, we have developed an automatic interpolation
technique for our dual-comb spectroscopic measurement system with one free-running continuously wave
semiconductor laser and multi-stage electro-optical modulator by using an SSB modulator. We could
clarify the optimum bias conditions for suppressing the carrier wave and one side band wave for using the

SSB modulator as a wavelength shifter for the seed laser.




FOR AR
e AW FEATAE

Annual Report
The Research Institute for Science and Technology
Tokyo Denki University

1. ARABATIDER

U—Y— DR A2 B & T HME T <
THFEICHA, XX FTT7 40—V FRETYH
FIATREZR, 1 BOT7 ) —F = JHE R R
KL - — L ZEOBRNELERBE RN
BRI LN T 7 A N—HERX—ADH 2T
2T N ALY T NE A DGO EHAZEE OB &
Fx AT TET,

2. HEDEM

L L7eA 5 25GHz O iR UE TR A
AT VR EHE RO SN LA 1S D DITI
BRITH DM, SEBE = L OB AT bV
fEH 256 GHz LIRS 2D DT, ENLVEWVEER
DIREEE VLT L T HFHAITIEA Y i &
1TOMENRHY | PEROFHAITIL HON A DRI
AR MERIET S0, ¥— RL—%—0
WA 250 Mz 9253 7 b SERNBLHEIE Lz
100 EHORNT NV FE)CER D FCTHIZT
IVERBHY, FHEFEHREZEL, TaT7 a3k
SIICED B ORRE 2 FERIITE T, VT
WEA BGFHIZET TV hote, 22T,
L [EOFHACHIATE T3 2 B EhlEE & RS 3
LDEBAMFEOBNTH S,

S.HEDAE

M LICARTFEOEBRROBKX Z2RT, T2
N BFHIITR BN X T3 N— R AR
MOHLERITY— R —F—ERIZIT LS
3 AOM JEEHCikED, 2T, ¥—FL—#
—EDW R A SSB ZFRAHT & 0 ZFREEE) RF
FREE U CERMICIERIZY 7 FEEHFE
T, AOM E¥# & > — FL—F — D E % ik
WRHIL TAF v SERB LT — X —Lf5%
THHFET, 1EIOFHHTHEBMICHHMAITON
12T 2T A DAY BV ORED T HE

B 1 E B EECR ORI

4. HERER

(1) SSB Zifi#s D /3 A 7 A5 0 fx Al

W ORI LA I ORI I o DI
BERERIND BV —F—HDORE K 7
WD FER RO AFFETHW S SSB Z55#
BRI T oDV T oY = XN A A
VRN = o OK T — MW
BEINTHELR D, TAZNITHINT 531
T ABEEZBEUICTHEST H5HETATEL O
ORIHI 2 T W2 FIH L Cll4 25 2 & Ak
e BB T —L LTHW AR
%, AP TILRGE RS 7 ZABIESEMIZONT
Wz, K2IZFDOFERRERT,

Signal Generator

[=EERS
[BREE | [voEzrz]| [BRSE]
|
‘— 77 77
Seed Laser
DFB |—L| HARY I
@ SSB THIAY—

— Optical Signal

| EREEVa || BREEVD || BREEVC |

2 SSB Z kO MIE R

X 313 A T AEEM L CTWRWERD SSB &
IS DS IED AT "L ETFT, ASNED
FAN AN HZ A3 T84 LTV 5,

[YOKOGAWA 3708 R A
TRA

E 1 ) THz |
[ 2 R

X3 /A7 AEIN4EL

X 4 132538 W%k 2 GHz OBfIC, A7 Ol
DHRPHBHEND LI NA T ABEE% Va =
0V, Vb =0V, Ve =5V IZHHE AT - fERTH
Do AT ABEOTHEIZ L W ATHEART b v

Electrical Signal



FOR AR
e AW FEATAE

Annual Report
The Research Institute for Science and Technology
Tokyo Denki University

e OV DR 23 SR TV D F 00D,

201 (0010)

L _o.uf
KIEEIEESE Tz

— 7 5 XA AW A 27 GHz 1T L7zRED N
AT REEELRE LI RTH D, #WERN AT
AEEILZVa=0V, Vb=0V, Vc=9V Th o7z,
ORI, EEIZR A T AEEITAE R
BAFT D812, = FL—F—FAEHEDOv 7 M
WCADE TN T ABEORERLEL 2D F
Do Tz,

[1o0 Soo e
et |[E2H R

(1) 12.5 GHz [ E 584 & V727 2 7 v =2 LGt
WA DORELE

M1 OFEBRIIRT X DI, SSB &L A
7= 25 GHz & — RNl A B#if 217 9 2&12ix, 7
2 7 v A DR ESOC AR RET 5 25
@ Signal Generator Oz, #7212 SSB A FHe%
DERE B2 A F v S 52D Waveform
Generator N E L 72D, L LA bAFZEEEIC
AR A E R A =2 B LR

202, MR L& e a aoERICHV T
% Signal Generator ®N® 1 £%, 12.5 GHz ®
EEFIREN O DE S EEEHRE AT 250
25 GHz |22 # U, 25 GHz $fiE 7 « V4 —% i@
LCEBIN2 ) -72 12.56 GHz OfF 5% kRET
HHETHELND 25 GHz OfESRICE &2 2%
BEAT o7z, RTICZOFTRERRTTEF L
A ADRINAEORNE EAT - TeT 27 v 3 L
PIART S Zad, ARBEAFHAME T, AR
HITRAN 5 — &% —R—ZnLDETHY . T —#
=R ERL K LT BT LT AR
AR MV OFHINZ L) LTz,

——— Opical Signal
Signul Generator
25 GHz Electrical Signal

12578 1 0.35 MHz

AOM IM - P2 Gas Cell|-Detecto e
RO Mz |
‘.

M |— PM2

R
Signal Generator -

12.5 GHz EV

X6 12.5 GHz BiRas & H - FEBR %R

“ﬁF”“*F“fFﬂ

02—

195.36 18547 195.58 19569 19580 195.91 196.02

7T TEFLORIERART F v

S, X6 DFBRRIC SSB A & kA AL

THBHROBELITV, T 27 /L EOM =2 A

EHWIZEHBR Y TAX A Loy ISR % Sk

S, B2 Y TAK A DAEERINCIE T

HiET

5. FLHRMXF

(FEa®R) Gk

O KEE. FHEY, A8E, HiE—. Picque
Nathalie, Haensch Theodor, PEJIE, [7 =
7 v EOM = 253350 HEiffEIC £ 57 &
F LRI ALY S VRIE |, 5 80 [BIIS
WK IR AT 2 (201942 9 H 19 H,
detE AL T, 19p-E205-7,



