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Equipment Rack and Maser Unit T4 Science iMaser 3000

• Maser House
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iMaser S/N 118 vs Oscilloquartz Phase Noise iMaser S/N 118 vs Oscilloquartz Allan Deviation

• iMaser Performance at Thule (relative to Oscilloquartz 8607 OCXO)

• Dominated by Oscilloquartz test reference source
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• LO Photonics Transmitter and Receiver Performance
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Reference

18-31 GHz LO
Reference

Before Optical Transmission After Optical Transmission
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• Secondary LO Generation and Distribution
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• Down Conversion to Baseband provided by IF Processor Units (x2)
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• IF Processor Units (x2)

Baseband Distribution Plate
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• Digital Backend
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• Spectrometer
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• Millimeter Wave Test Tone Generation
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• Test Tone Phase Stability Monitor
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• Millimeter Wave Test Tone Generation

• LO = 221.1 GHz, Test Tone = 227.0055 GHz
• See +12.5 degrees/hour worst-case à 0.2 degrees/minute

    à Allan Deviation 1e-14 @ 1 sec,  2e-15 @ 10 sec

Continuum Detector & Phase 
Stability Monitor Unit

Phase/Amplitude vs Time
(Apr 21, 2018)
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• Remote Monitoring – Switch Matrix Unit (x2)

A18

A19

Power 
Sensor 5

Power 
Sensor 6

Power 
Sensor 7

Power 
Sensor 8

Keysight N9010A
9 kHz – 44 GHz 

Spectrum 
Analyzer

CAB-A20

Agilent
N1914A

Pow
er 

M
eter 3

Pow
er 

M
eter 4

Agilent
E4413A

RF Switch Matrix Assembly

A5-J20, LHC 46 BB, 
0-2.15 GHz

A5-J22, LHC 68 BB, 
0-2.15 GHz

A5-J19, RHC 46 BB, 
0-2.15 GHz

A4-J21, RHC 68 BB, 
0-2.15 GHz

A4-J20, LHC 46 BB, 
0-2.15 GHz

A4-J22, LHC 68 BB, 
0-2.15 GHz

A4-J19, RHC 46 BB, 
0-2.15 GHz

A5-J21, RHC 68 BB, 
0-2.15 GHz

A1-J20, Ref-1 
LO, 18-32 GHz

A26-J7, 10 MHz-5

A1-J21, Ref-3 LO, 
0.5/1.5 GHz

A1-J24, Ref-2 LO, 
31.5 MHz

A10-J10, Ref-4 LO, 
3.85 GHz
A10-J11, Ref-5 LO, 
8.15 GHz

A10-J12, Ref-6 LO, 
2.048 GHz

A11-J11, Ref-7 LO, 
5.950 GHz

NC

NC

NC

NC

0 – 18 GHz

NC

Rx 4-6GHz BB Power 
(0.15-2.15 GHz)

Rx 6-8 GHz BB Power 
(0.15-2.15 GHz)

Rx Spectrum
(BB from 4-6 GHz)

Rx Spectrum
(BB from 6-8 GHz)

0 – 40 GHz

CAB-A17

A14-27



Lower Temperature Fiber Optics

SPIE Astronomical Telescopes and Instrumentation Page 16June 10-15, 2018 

W7, W8 W12 W11
W10

W1, W9

W2, W3

W6

El-axis

Support 
Cone

P/O Platform

Y
oke A

rm

Traverse

Y
oke A

rm

A
z-axis

P/O Platform

Right El 
Cable Wrap

Left El 
Cable Wrap

A
z W

rap

Single-Mode Fiber Optic Entry,
LSC, RSC, Receiver Cabin

W7, W8

W10, W11

W1, W9W12
W2, W3,
W6

Receiver Cabin

Left Side 
Container

Right Side 
Container

Rack

Rack Rack

Rack

Control VLBI Maser

LO Tx
1-PPS Tx
IRIG-B Tx

Mark6 x41 GbE Sw
Spectro PC

1 GbE Sw

1 GbE Sw
1-PPS Rx
IRIG-B Rx

1 GbE Sw
Spectro

LO Rx
R2DBE x4
10 GbE Sw

Trailer Trailer House

W4, W5

W4, W5

Rack Rack Rack



Acknowledgements

SPIE Astronomical Telescopes and Instrumentation Page 17June 10-15, 2018 

ACADEMIA SINICA
Institute of Astronomy and 

Astrophysics

HARVARD-SMITHSONIAN
Center for Astrophysics

• Taiwan Ministry of Science and Technology, funding codes: 99-2119-M-001-002-MY4, 103-2119-M-001-010-
MY2, and 106-2119-M-001-013

• Support for the Hydrogen Maser frequency standard used for VLBI at the Greenland Telescope was provided 
through an award from the Gordon and Betty Moore Foundation (GBMF-5278)

• National Chun-Shan Institute of Science and Technology for power and cabling infrastructure

• National Astronomical Observatory of Japan for their support in the receiver instrumentation

• US National Science Foundation, Office of Polar Programs for logistics support

• United States Air Force, 821st Air Base Group, Thule Air Base, Greenland for use of the site and access to the 
Base and logistics chain

• Vertex Antennentechnik GmbH and ADS international for their development work

• Atunas outdoor wear company in Taiwan for arctic clothing 

• National Radio Astronomy Observatory and MIT Haystack Observatory for their support in the acquisition of 
the ALMA-NA prototype in order to repurpose it for Greenland deployment

 


