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Photoconductive switch
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+ Time domain spectroscor
+ high sensitivity for detect
- Low THz-radiation power
- Break down

{z-radiation source & detector - Serious arraignment
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Strong needs for high power
and simple THz-radiation sourc

Optical Pulse
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[erahertz semiconductor-heterostructure lase

Terahertz semiconductor-

heterostructure laser
e R. Kohler et al,
T - Nature, 417, 156 (2002)
v — —— + First semiconductor lase
o N e 2 12N in THz region
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Terahertz radistion from superconducting YBa,Cu,0,_; thin films excited
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-oherent, broadband midinfrared terahertz beam sensors
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Electric Field (arb. units)

Time-Domain Measurement
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Basic magnetic field enhancement scheme
of THz radiation

etic switching of THz beams @ Pl‘Of. X 'C. Zh an g g Fou p
X.-C. Zhang, Y. Jin, T. D. Hewitt, and T. Sangsiri
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We demonstrate the use of a magnetic field to switch and to control the direction and
polarization of a THz beam radiated from a semiconductor emitter.

+ Quadratic magnetic field
s IR I dependence of THz radiatior
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FIG. 3. The peak value of terahertz radiation vs the strength of the
external magnetic field. —
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agnetic field enhancement scheme was found by X. -C. Zhar




aghetic field and excitation power dependenc
of THz-radiation power
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- The THz-radiation power from InAs is one order larger thar
that from GaAs. (1/3 Mecaas ~ Meinas)

- THz-radiation power shows quadratic magnetic field and
excitation power dependence. JAP 84, 654 (1998)



High magnetic Tield experiment
In different geometry

G-1

tturation of THz-radiation power from femtosecond-laser-irradiated 1006
As in a high magnetic field L] N ﬂ
Z »
Hideyuki Ohtake,? Shin%o Ono,” Masahiro Sakai, Zhenlin Liu, Takeyo Tsukamoto,” 100F BN, .~ g™
and Nobuhiko Sarukura® e

Ingtitute for Molecular Science (IMS), Myodaiji, Okazaki 444-8585, Japan L}
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THz-radiation power from femtosecond-pulse-irradiated InAs is found to be saturated at the 1 o Magnetic Field: Normal
magnetic field around 3 T. Additionally, we find that this saturation magnetic field strongly depends ° Horizontal polarization

on geometrical layout. Interesting magnetic-field dependence of the center frequency for THz o1 e, S verticalpolarizaton
radiation is also observed. © 2000 American Institute of Physics. [ S0003-6951(00)03311-8] 01 23 45678, 2 38 45
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“lear saturation is observed at around 3-T magnetic field in
he case of the G-1 geometrical layout. APL 76, 1398 (2000)




Magnetic field dependence of THz-radiation

Max THz: 3 T
Min THz: 6.3 T
Constant ?: Over 10 T

Intensity (a.u.)
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Anomalous magnetic-field-

direction dependent
saturation is observed.
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Magnetic Field (T)



he radiation spectrum up to 14-
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Parameters to design
the practical THz-radiation source

@ Semiconductor

Excitation source

@ Pulse duration
@ Power

@ Surface Treatm
@ Temperature
@ Geometry

@ Magnetic Field
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InAs 1

100 fs 2
Higher is better 1

As polished °

Room temperature 3

Laser
’ 456

" YBrewster angle

b3
B [INAs THz radiation

~3T

1. JAP 84, 654 (199¢
2. APL 75, 451 (199¢
3. JJAP 38, 1186 (1¢
4. APL 76, 1398 (20(
5. RSI 71, 554 (2000
6. AO 40, 1369 (200:

A few mW THz-radiation power will be

obtained.




-1 Magnetic CIrcuit consisting
of 1.3-T permanent magnets

@ 8 Nd-Fe-B pieces

UL (1.3-T magnetic fie

magnet uni Focusing lens
Nd-Fe-B '. :
NEOMAX-44H)| @ 5-kg weight
1.3T / ||||||4||||||||||
| {\ @ 56-mm thickness
Optical pulses @ 128-mm diameter
from
THz-radiation  \ 2 r}}:gf ;:,‘{:;EE':Ed @ 10-mm diameter
InAs (100) center hole

emitter

The magnetic field in the center hole is 2T.



Compact THz-radiation source

Z2-Tpermanent g
magnet unit

A modedocked
fiber laser

'I:.'|:|:1iv.-;.."||-.'..-l1-:|-|:|:|-:'r'- " 0 .
-~ W s e

Off-azis Parabolic mirror Som— hem

RSI 71, 554 (2000)



