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Abstract: This paper gives an overview to the fundamental principles, key components, system
design and technical advantages of quasi-optical technology, particularly for its applications in the
millimeter and terahertz systems in fields of remote sensing, radioastronomy, and imaging. A perspective
to the state-of-the-art and future development of quasi-optical technology has been given. Quasi-optical
technology is a set of system design and analysis techniques based on Gaussian beam propagation in free
space. Systems based on quasi-optical technology bears advantages of high-power handling capability,
multi-polarization, low transmission loss, and high compactness. In the future, quasi-optical technology
will be seeking more applications in these areas and further development can be highly envisaged.
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Tablel Optimal parameters between the coupling of various feed horns and the fundamental Gaussian beam

feed type wla € mode & polarization Eotal

corrugated circular 0.64 0.98 1.00 0.98

corrugated square 0.35 0.98 1.00 0.98
smooth-walled circular (symmetrical beam) 0.76 0.91 0.96 0.87
smooth-walled circular (asymmetrical beam) 0.88, 0.64 0.93 0.96 0.89
dual-mode 0.59 0.98 0.99 0.97

rectangular 0.35,0.5 0.88 1.00 0.88

diagonal 0.43 0.93 0.91 0.84

hybrid mode 0.64 0.98 1.00 0.98
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Fig.18 Other quasioptical components
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Table2 Part of the millimeter and terahertz detection platforms around the world
platform usage/modules fIGHz operation nAlstltutlons/
Period
Herschel/PACS, SPIRE, HIFI! Planet Evolution of the Universe 443-5300 Launched 2009
Planck/LFI, HF1"™ cosmic microwave background 30-857 Launched 2009
interferometric and total-power astronomical information on atomic, 31.5-45, 67-90, 89-116, 125-163, 163— ESO, NSF, NRC, AS,
ALMA™! molecular, and ionized gas and dust in the solar system, our galaxy, 211, 211-275, 275-370, 385-500, 602- NINS et al, opened on
and the nearby to high-redshift universe 720, 787-950, 1 250-1 570 13rd March 2013
COBE-cosmic background explorer ™ COSMIC microwave background 30-3 000 1989
SWAS sub-millimeter wave astronomy .
satellite™ interstellar O,, H,0, C, CO 487-556 NASA, 1998-2004
Odin!™ astronomy and upper atmosphere
FY-3A, B radiometer
FY-3C, DU radiometer
FY-4"% radiometer
AMSU-A™! radiometer
AMSU-B* radiometer

UARS/MLS Upper atmosphere .

1 satellite! radiometer for profile of O,, H,0 et al
research satellite

AURO/EOS earth observing system®”! scatter detector

MHS'®! scan through the atmosphere to measure the apparent upwelling
microwave radiation from the Earth

SMILES/JEM superconducting sub-

millimeter wave Lim emission radiometer
sounder'™
SWCIR (submillimeter—wave cloud .
ice radiometer)™®”! ice cloud
CoSSIR(Conical Scanning Sub—
millimeter—wave Imaging radiometer
Radiometer)®®!
MARSCHALS®" radiometer (limber sounder)
MIRO/Rosetta*] radiometer
ATMS/Suomi NPP®! radiometer
MHS/NOAA-18"" radiometer
STEAM-RPY radiometer
EarthCARE® a ctive radar
MWS/MetOp-SG***! radiometer
SWI/JUICE!™ spectroscopy
CIWSIRM! cloud ice water submillimeter imaging radiometer

118.25-119.25, 486.1-503.9, 541.0-580.4

150, 183.31
89, 118.75, 150, 183.31
54,89, 118, 166, 183, 425
23,31, 50, 52, 53, 54, 55, 57, 89
89, 150, 183

63, 183, 205
118, 119, 240, 640, 2 500

89, 157, 183, 190

625, 650

643, 448, 325, 183

183, 220, 380, 487, 640

300, 321, 345
190, 562
23-183
89, 180, 183, 190
320-360
94
18,21, 31, 50, 53, 89, 118, 165, 183, 243,
325, 448, 664
530-625, 1 080-1 275
183, 243, 325, 448, 664

Swiss, France,
Finland, 2001
China, 2008-2013
China, 2008-2013
China, 2016
NASA
NASA

1991
NASA, 2004-2022

ESA

JAXA

JPL

NASA

ESA
ESA, 2004-2014
NASA, 2005-2007
NASA, 2005-2007
ESA, 2020~
ESA/JAXA, 2021-2023

ESA, 2022-2030

ESA, 2022-2033
ESA, 2007
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Fig.23 Diagram of a multiband remote sensing system
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Fig.24 Optical path for triband quasioptical detection system
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