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Abstract— Generation of a wide-range and stable T+
waves from a photoconductive antenna excited by
multimode semiconductor chaotic oscillation lasethw RR:Retroreflector, M : Miror, BS - Beam splitter
an Optical delayed feedbaCk USing an eXternal miHO PA: Photoconductive Antenna,PM : Parabolic Mirror
investigated. A high bias voltage is also useddnerate
wide range THz wave. Near to 1THz THz wave
obtained using this system.
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1. Introduction

Generation of a stable wide-range THz Wave usin¢
chaotic oscillation in a multimode semiconductoseia 2 —
with an optical delayed feedback by the externataniis
investigated. A mode-locked Ti:sapphire laser
frequently used to excite the Voltage-biase Fig.1 Experimental Seti

photoconductive antenna. But it is a high costesystA miror (Ms) under the condition of of ( operation

multimode semiconductor laser is also used to exti¢ ijrrenb <120mA. But in the case ofb120mA, this

antennd®. This system is cheap but a spectrum . S )
generated THz wave is essentially line spectrunt \&it ?aser IS operated I(_)ng|tud|nally single mode. T*.“*p“t
power is fed back into laser via the external mmirfeed

frequency interval between longitudinal modes of back rate is denoted by the effective reflectivity

semiconductor laser and THz spectrum is limitecbwel ) o
0.5THz. And also time series oprHz wave is nobkta (R3(eff):R12R3)’ where R is the reflectivity of B and R
the reflectivity of external mirror M The emitter PA

zll?(;ZdeenTyOgscuf;OpeS in-multimode - semiconductor Iasé/?/as applied with an ac voltage of 40 Vpp with a

We propose to use a chaotic oscillation of fEEequencyof40 kHz for lock-in detection in thiaper. In

semiconductor laser in order to obtain stable che3f Previous system this bias vol?age IS 20Vpp &hid
continuously wide range THz wave. And a high bi ectra around 1THz are cover with noise level. Jiie

voltage is also used to generate wide range THzsvav Hz radiation which traveled in free space was MJO”
this paper. t_he d.etector PA. In (_)rder. to easy alignment, arcapt
fiber is also used for irradiating laser output powo the
detector photoconductive antenna (PA).The photecarr
induced in the detector PA was detected by the-lock

Experimental setup is shown in Fig.1. A semiconductampIIerr with a time constant of 300 ms. The sigma

laser (780nm, ROHM, RLD78PPY6) is operate8btained as a function of the delay time is a cross
longitudinally multimode with a frequency interva correlation between the sub-THz wave electric fiaidl

43GHz between longitudinal modes without an exﬂerntzg'e exciting laser intensity.

2. Experimental Setup
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not stable in the case of a CW steady state laser

[x10% =20 3% Vpp40V] excitation of photoconductive antenna as is shown i
I @) Fig.2(b).
0 The noise level of this system is given in Fig.2{c)

which the emitter photoconductive antenna is not
irradiated by the laser output power.

— [x10™ The THz spectra are shown in Fig.3, in whighis fixed
S [} T Ty at 120[mA]. The laser is operated multimode
S, 1 Ra(erti0%, Vpp_4ovj (b) longitudinally without external mirror and THz wave
S ORAMAMAAAAAAANAAAAAA A obtained under CW laser operationsfR0%). In this
2 I 1 case the THz spectrum is limited under 0.5 THz ted
n T ] THz signal (a current of photoconductive antensafat
0 1 2 3 4 5 stable. As the feedback rate is larger, the Isgectrum is
[x10"] broadened and a laser oscillates chaoticallythéncase
k0 T T T T T of Raen is 29.3% ( in a chaotic oscillation region of a
! Wihout ser iradiation, Vpp=40V- ©) laser), the higher frequency THz spectrum neafidzlis
Ot obtained and an amplitude is also stronger thaat dh
3 ] CW laser .
L | L | L 1 L | L | i
0 1 2 3 4 5 4. Conclusion
t[s] [x10™
A stable and wide range THz wave is generated wsing
Fig.2 Time series of the THz waves laser chaos. Optical alignment is also easy using
optical fiber.

3. Experimental Results
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Fig.3 THz spectr:
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