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Abstract

We report the result of the commissioned research by National Institute of Communication and Information
Technology(NICT), “Research and Development of ultra short pulse laser for terahertz wave sensor system”
studied during 2010 to 2012.

A portable ultra—short—pulse laser that has small size and light weight has been developed for the terahertz
on—site spectroscopy in this research and development. The light weight under 10kg in all of the equipment
was realized using an LN optical modulator and an EDFA additional to other devices for
opto—telecommunication. The pulse duration and peak power of the developed ultra—short pulse laser were
under 200fs and over 1kW respectively, and the repetition ratio of the pulse train was over 1GHz suitable for
high speed terahertz spectroscopy. The feasibility for terahertz time domain spectroscopy was shown by the

generation of terahertz wave using photo conductive antennas pumped by the developed laser.
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Fig.1: Schematic diagram of ultra—short—pulse laser and terahertz spectroscopy sysytem



BESE L 7= 85 L ZYEJEIE. THZ-TDS ¥ AT MIBWTT T~V E A « R OBRIEEITU,
FOHMMEEHER LT,

2—1. F/NLRIFEER
a) i AR I LI L AR

A S JE A = 2O T AR A 217 3, ZOJREIE, 1RO~y "YU Z B LN ZBHgHIBWT, 2
ROV (7 — L) 22 NE ML U ZERZRE L TR 2288 ChD, ZnLx, K7 —
MBI DAL EREL COEREEZNZEI AL A, EL, £ DC AT A% B, B, &9 U, BilEE
AA=A-A, ENATZAFEA 0 =B-B, DIFIIZAA+A 0 =1 OBHRDRHDHEEIT, AT ML JE I Hi=
APFHIND CEHYEaLSME) , FRC, AA=A 0=7/2 OEXIZ, SRR BELOH TR KERD, ZOLD
(L TR E I B a 25 X, REf il I Bz BRI IR E i & T v — 7T 2R D T,
Y72 RED 1.3um #7 SMF D7 7 A 1\ %8 Lo i A ATH)Z LT Fr— 7 DS, Bt —4
—DELSNVAIEDFHND,

— 7 SNV ANEIRESE LD DX —T RA AL DL LN ERER THDH, BEER OB LA e %
FHTD729D120F, LN EFZROBREN EEAARRL | 2T ELZ FTRe2 RO T DM ERH D, Bk § 230
AJEMEIZ L 5T 200fs B OB SNVANERDHTZOIIE, ZDOV—R L/ D5 LA DOV ANEIX 2ps T2
FENEELN, ARET 2 —F—F HWEHRIZLAUE BB A 10GHz D L Z /L ANE 2ps B & BERK
T HICOITITEHEE 5.5 1 BWMLETHY | LN ZFzOBRENEE£4 2.5V EL NGl T o0 E )R &L, 220
L& SMF BIE 1km TH D, - T, ZOFEMRED LT, ARSI EE LN 2z
(42), LN Z5J881% Z Ay hO2BM THY | @R E TS T 572D ISR T & Uz, BRE)E 1%
10GHz (Z3BWT 2.2V (P o - 7VEIERTHD) | 25GHz {131 £ TR AF2 SR B E Z R T\ D,

FREORBREFHIESE | mEE VAR AAER LT, 2 B LN LD & EM COLHFEL 57 .5.57
LLTEE KB = A0HRIE-10dB AORIFEIZIS VN TH) 320GHz (B13) THY, 2 ADTES(E 29dB TH
S72[6], FILART IV IERO AN 1dB LU F CThote, —FHF v— 7 EIC IV E RS LR
13 OV AIED 2.4ps (X]2) ThH-o7z, ZOfEIF7 —V=fRFUTEL, FHREMERE—ET 5,

RF1 Bias1
Ay sin(w,t+ ) B,

qul’\l/t Arm 1 1 1 |||||||x
g \

—_—— —_

E ~ E,

in

ut

Am2 4 t
I I
4, sin(a)mt + ¢2) B,
RF2 Bias2
Flat spectrum condition: +tA4A+Af =7
A =4, -4
AO=B, -B,

X2 : FHEERERHBALDFERE

Fig.2: Principle of ultra—flat optical frequency comb
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Fig.3: Low—drive—voltage dual electrode type of Fig.4: Spectrum of optical frequency comb

LN optical modulator
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Fig.5: Pulse envelope of seeder short pulse Fig.6: Waveform of the arbitrary pulse train

(a) : gate signal of pulse picker

(b) : optical pulse train
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