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THz Emitter and Detector Based on Semiconductor
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In this report, semiconductor terahertz (THz) emitters and detectors are introduced. The background
and present status in the area are briefly described, followed by a practical example for application.
The operation principle of both emitter and detector based on III-V and IV-IV semiconductor

compound is discussed. Both emission spectrum and detector's spectral response are demonstrated.
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l 2.96 THz  Edge emission mode of Ge/Si single layer
QD measured at 15 K

Intensity (arb unit)

0 5 10 15 20
Frquence (THz)
4. — R 2 Bk /B THz %3 o e fr sAE 4P
o AR L I H o



20 |-

(Arb. Unit)

0.5 |-

0.0 : L I
100 200 300 400

Wavenumber (cm™)
5. — A Fakdr 2 AR R X R EIE o HAA
A S E % 10—20 meV -

REFE o FEHNEIZ 225 - BIVATE A AN [R)RE By iRl
NV TR

BN B TREE - B b Jr] &2
HERN RIS 2 (EHIE - [B 5 R—HR 25 85
EHIZRZAEHIEE - £ 10—20 meV Z[HHEARE
RIS - PRI Ry RATFHY THz {(Hifl&s

I -~ #558

FEATCH - FRAF S~ R IR IR 228 B e (e
SR TEIRNG 2 oA - MR GER A E M - RREEA
BHIZ S - A ERER S [ I B TT s
B - HADE(EERC BRER (a) IREER YR
(b) BIEFEHAIAM charge coupled device array (CCD) »
DIREEMEANAE iz #2182 (image) ©

ZENR

1. P. T. Lang , F. Sessler, U. Werling, and K. F. Renk, Appl. Phys.
Lett., 55,2576 (1989).

2. H. H. Cheng, S. T. Yen, and R. J. Nicholas, Phys. Rev. B, 62,
4638, (2000).

3. D. J. Paul, S. A. Lynch, R. Bates, Z. Ikonic, R. W. Kelsall, P.
Harrison, D. J. Norris, S. L. Liew, A. G. Cullis, D. D. Arnone,
C. R. Pidgeon, P. Murzyn, J. -P. R. Wells, and I. V. Bradley,
Physica E, 16, 147 (2003).

4. D.J. Paul, S. A. Lynch, R. Bates, Z. Ikonic, R. W. Kelsall, P.
Harrison, D. J. Norris, S. L. Liew, A. G. Cullis, P. Murzyn, C.
R. Pidgeon, D. D. Arnone, D. J. Robbins, Physica E, 16, 309
(2003).

5. R. Kohler, A. Tredicucci, F. Beltram, H. E. Beere, E. H.
Linfield, A. G. Davies, D. A. Ritchie, R. C. Lotti, and F. Rossi,
Natutre, 417, 156 (2002).

6. Z. P. Yang, C. M. Yang, H. H. Cheng, D. Andrey, and V.
Tulupenko, 26th International Conference on the Physics of
Semiconductors (2002).

7. A.Blom, M. A. Odnoblyudov, H. H. Cheng, K. A. Chao, Appl.
Phys. Lett., 79,713 (2001).

8. Symposium on Terahertz Sciences and Technologies, H. H.
Cheng, invited talk, (2001).

CHRBEEA LA RERENERL  HAERLEE
REBERT QR E T BT BB -

* Hung Hsiang Cheng received his Ph.D. in physics from
Cambridge University, UK. He is currently an associate
professor in the National Taiwan University Center for
Condensed Matter Sciences and the Institute of

Electronics Engineering at National Taiwan University.

FHEIAE 1551 94.8 27



