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Current Status
• The Greenland Telescope has been operating in Pituffik 

(Thule), Greenland!

• First light at the end of 2017!

• VLBI observations (86, 230, 345 GHz) since April 2018 !

• Joined Event Horizon Telescope and Global Mm-wave 
VLBI Array

• Developed remote/local operations

• 345 GHz fringes detected between GLT and ALMA

• In preparation for moving to Greenland summit.
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Greenland Summit
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Greenland Summit
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Matsushita, S. et al 2017, 
PASP, 129, 1 



Greenland – Summit Station
• Established/operated by US NSF & 

Greenland Government.
• Atmospheric and weather researches 

are main topics.  Established in 1989.
• N72.60o, W38.42o. Altitude: 3210m.
• Summer: 45 people, Winter: 5 people (3 

months shift)
• Possible to carry things by flights with 

C-130, etc., or through land
• Currently under expansion 

(Recapitalization)
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History ….
• 2010: NSF call for proposal for 

repurposing ALMA prototype

• ASIAA/SAO: Retrofit and 
relocate the antenna to 
Greenland

• Sub-mm VLBI to image black 
hole.
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2011: ALMA Prototypes, Socorro, NM 2012: Retrofit started 

2016: Pre-assembly, Norfolk, VA

2017: Assembling, Thule, 
Greenland

2020: In operation, Thule, Greenland



GLT Specifications
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GLT Subsystems
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GLT Orientations
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GLT Nutator (Hexapod)
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-150 C



GLT VLBI Receiver
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Single cryostat, three receiver cartridges



First Light
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WCA

Cryostat



GLT Cryostat (2nd Version)
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JCMT Installation
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WCA

Radiation 
Shield

Vaccum 
Jacket



Reference Signals Distribution
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Receiver LO/IF Distribution
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IF/Baseband Processing
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• Extended Block Down 
Converter x 2

• Input switch select receiver 
channel

• IF: 4-8 GHz —> 2 blocks of 0-2 
GHz

• Duplication of signals; one sent 
to R2DBEs, and one to 
spectrimeters

• R2DBE digitizes the blocks and 
sent to Mark6 recoder



Test Tones Gen/Processing
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• Critical setup for VLBI 
observations

• Tone sources for all three 
receiver cartridges

• When needed, a rotation arm 
will move the source into the 
signal beam

• Designed to generate a tone ~ 
6.0 GHz

• Compare the signal with 
reference and ensure stable 
phase

•



Photogrammetry
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170 um 17 um



Antenna Control System
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170 um 17 um



Fringe Detection with ALMA 2018
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170 um 17 um



27

A ring-like accretion structure in M87

• Nature, 27 April 2023.
• First publication using GLT data.
• Observed in 2018, right after GLT commissioned.
• GMVA Collaboration
• Frequency: 86 GHz
• More results to come from EHT observations.
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• A difficult, dangerous, and  
expensive journey

• High operation cost on Summit

• Difficult to access; summer or 
winter

• But doable nevertheless

• Highest resolution achievable 
from ground

• VLBI at 690 GHz: Black hole 
photon rings

Moving to Summit
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Icesheet Transition
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Curtesy of JP Steffensen @ EGRIP 
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GLT on Skis
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Summary
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• One and only submm radio telescope in the 
polar region

• A critical station for submm VLBI observations
• For optimal outcome: Move to Summit Station
• However difficult: Ultimost resolution for black 

hole images (from ground)

https://doi.org/10.1088/1538-3873/acf072
(Published in PASP, Sep 13, 2023)

https://doi.org/10.1088/1538-3873/acf072

