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LO http://www.cv.nrao.edu/course/astr534/MolecularSpectra.ht
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旧的毫米波观测设备采用单一波束扫描的方式，不能满足新的科学目标需求。
焦平面成像是实现观测效率突破的最有效方式，揭示从细节到全景、多层次、高动态范围的的星际物质循环的规律。

The ultimate pursuits for astronomical observation capability:

High angular resolution, High sensitivity, Lareg Fov, Board instantaneous frequency band, high frequency resolution, high time resolution.





Very sensitive coherent detector: Superconductor 
-Insulator-Superconductor Tunnel Junction
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Superconducting electronic detectors play a significant role in THz weak signal detection. Take SIS tunnel junction as an example, it has very high nonlinearity at an energy scale of milli electron volt coincidently matching the THz band. For this reason it has very high frequency conversion efficiency as a THz detector. The sensitivity is approaching quantum limit that is determined by uncertainty principle.

Planck constant.
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Planarization

Integration



This approach eliminates the difficulty in machining waveguide structures, 
paves the road to a large amount of pixels. 8
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10The size of this chip is 13 mm x 10 mm x 0.4 mm. 

SEM image credit:
Shohei Ezaki, NAOJ



11
The mixer is configured as a balanced mixer.
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The SEM image of the backshort piece for (a) signal waveguide probe and for 
(b) the LO waveguide probe. The membrane about the LO waveguide 
backshort is inventively cracked to show the clearance between the 
membrane and the metal block.



Polarization selectivity measurement
X-Polar level < -23 dB is achieved.
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Planar OMT
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The low-noise performance is approaching ALMA specification.
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Freq. Range LO Pw Pw per 
Jun.

Jun per 
pixel

Max Num

140-220 GHz 3 mW 0.05 uW 8 7500
400-600 GHz 1.5 mW 0.36 uW 8 520
750-1000 GHz 0.25 mW 1 uW 8 31



17Sub-millimeter wavelength

Millimeter wavelength
Large format
For future single-dish telescopes

Compact array
For interferometers

Single beam 
demonstration
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• Wide FOV optics 
• Low power-consumption and low-cost amplifiers
• Multiplexing of IF output (radio-over-fiber)
• Spectrometer technologies



Advanced Technology Center

The photograph of the GaAs LNA chip. Size is 1 
mm×2.4 mm. 

2.5-4.5 GHz low-power cryogenic MMIC LNA 
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• Band: 2.5-4.5 GHz;

• Average noise temperature of 12 K;

• Gain > 20 dB; Dissipation of 1.2 mW.

LNA test @ 4 K



New concept is proposed and verified for SIS 
multibeam receivers. 

The goal of this work is to implement this technology 
to the future large single-dish mm-submm radio 
telescopes and inteferometers.
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