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Development of integrated terahertz-wave detector for real time polarization
measurement
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An integrated terahertz-wave detector implementing four Schottky barrier
diodes was developed for realizing real-time polarization measurement of terahertz waves without
using moving parts. Configuration of integrated antennas was optimized analytically and
experimentally. Fabricated antenna-integrated detector exhibited linearly polarized signal detection

characteristics with a polarization factor close to unity. Using the fabricated detector module
with the analysis method based on the Stokes parameters, terahertz-wave ellipsometry of purified
water was accomplished and its complex relative dielectric constants were successfully revealed.



100GHz 10THz

2 1/4
45/135 4 4
1/4
4
1/4
4
@
SBD
@
©)
@
InP  SBD
300GHz
2kV/W
2
100
InP SBD4
@
2

®



90GHz 140GHz

14

0 50 100 150 200 250 300 350 SBD

o 4
SBD
20 T T
00
H A
15} .
10} .
5t \\\B\U\U*JJLLL____:) -
0 1 1
50 100 150 200
(GHz)
Hiroshi Ito and Tadao Ishibashi: '"Terahertz-Wave Generation Using

Resonant-Antenna-Integrated Uni-Traveling-Carrier Photodiodes" Proc. SPIE, vol. 10209
(2017) pp. 102090R-1 - 102090R-9.
D01:10.1117/12.2262764

Hiroshi Ito and Tadao Ishibashi: "Photonic Terahertz-Wave Generation Using
Slot-Antenna-Integrated Uni-Traveling-Carrier Photodiode" IEEE J. Selected Topics in
Quantum Electron. 23, No. 4 (2017) pp. 3800907-1 - 3800907-7.
DOI: 10.1109/JSTQE.2017.2657678



Hiroshi Ito and Tadao Ishibashi: "Terahertz-Wave Generation Using
Resonant-Antenna-Integrated Uni-Traveling-Carrier Photodiodes” SPIE Defense +
Commercial Sensing (Image Sensing Technologies: Materials, Devices, Systems, and
Applications 1V, Conference S1102), Anaheim (2017) 10209-4. 2017.4.13

Hiroshi Ito: "Photonic THz-Wave Generation by UTC-PD and Its Related Device"™ PIERS
(Progress In Electromagnetics Research Symposium), Shanghai, China (2016) 3P4-3.
2016.8.10

14 p-1 5. 2016.6.16
Hiroshi Ito: "Terahertz-Wave Emission and Detection by InP-Based Heterostructure

Diodes" EMN (Energy Materials Nanotechnology) Meeting on THz, San Sebastian, Spain (2016)
DO7. 2016.5.15

@

YAMAMOTO, hiroshi



