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Å Co-PIs: Nectaria Gizani(HOU) + George Veldes(UoT)
Å 1 PostDocςNicolas Caballero@ HOU

(Pulsars, PTAs, THERMOpYlaedevelopment, commissioning)
+ 1 postdoc@UoTςto be announced

Å 3 PhDs
Big Data handling ςcalibration ςdeep space

Å 2 MSc Student
ionosphericeffects - satellite data

Memorandum of  Understanding
(a) Hellenic Open University ςSchool of Science & Technology
and 
Heron Laboratory ςDt of Physics ςUniv. of Thessaly
(b) Universities with the Hellenic Telecomm Company OTE
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OTE Centre for Satellite Communications @ Skarfia (Central Greece)

THERMOpYlae location
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THERMOpYlae location



The Hellenic Conversion Project 
of  THERMOpYlae

Belongs to Global Network of converted  

Large Satellite Antennas
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ÅAlternative way to obtain a state of the art radio telescope, which would 
have been un-affordable otherwise

ÅOn-going research and development projects among radio astronomers and 
engineers in various countries (developing+ developed countries, eg.Africa, 
UK, Mexico, Japan, Thailand) to convert telecomnantennas into radio 
telescopes + develop  countries via Radio  astronomy   

Global network

ÅConversion of redundant telecoms instruments:  various dish designs, 
manufacturers, diameters, mechanics, electrical, software physical 
environments, RFI, problems resulting from social environments, etc

not a trivial task

Dish Conversion
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Nippon Electric Co. (NEC)

1982  

Used for monopulseauto-tracking of geostationary satellite signalsat 4 GHz
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Sister antennas:

New Zealand ï1984 (Conversion completed)

Peru ï1984 (under conversion) ~Ghana Kutunse ïNEC drives
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Dish Conversion

1) 1st conference focused on Conversion of redundant telecom 

antennas ­ Ghana

2) Collaborations established ïGlobal Network of converted 

antennas

3) Feasibility Report ï1st iteration done

for example, need to check mechanical parts

4) THERMOpYlae Advisory Committee in place
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5) visit to THERMOpYlae

Report Ą technical recommendations

" In conclusion we think that Thermopylae I antenna is inan excellent 

position to become a radio telescope soon, if funding is secured. We are very 

optimistic from the assessment of what we have seen, and we have offered 

further assistance in any possible way."

6) Trip to Institute of Radioastronomy, AUT, Auckland, 

NZ: know-how from sister-antenna conversion

MoU between Heron Lab (UoT) and the 

Institute of Radio Astronomy (UoA) 

for ɇȼȺRMOpYlae

Sister antenna 
@ WRAO,Warkworth, NZ

Dish Conversion



ÁCurrently the only radio Instrument in Greece and the 

southeastern Europe

ÁFills a 'radio telescope gap' in the Balkan region

(contributes significant baselines in interferometric 

observations)

ÁBrings technical know-how and radio-astronomical 

science knowledge in the region

- AGN / Imaging

- time-domain astronomy: Pulsars. FRBs, 
radio transients, masers /
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ʆhe Scientific Importance of 
THERMOpYlae
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https://www.evlbi.org/evlbi/evlbi.html
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Thermopylae

EVN, VLBI

eVLBI

Timing Meeting - Kerastari 23



Stations used:

[['EFSLBERG' '50.336028' '6.884439' '5']

['ONSALA' '57.2184' '11.92' '6']

['YEBES' '40.524669' '-3.086861' '8']

['GBT' '38.433131' '-79.839839' '9']

['VLBA_NL' '41.7713888889' '-90.4261111111' '13']

['VLBA-FD' '30.635' '-102.055277778' '14']

['VLBA-LA' '35.775' '-105.754444444' '15']

['VLBA-PT' '34.3008333333' '-107.880833333' '16']

['VLBA-KP' '31.9561111111' '-110.387777778' '17']

['VLBA-OV' '37.2313888889' '-117.723055556' '18']

['VLBA-BR' '48.1311111111' '-118.316944444' '19']

['VLBA-MK' '19.8011111111' '-154.544722222' '20']

['SRT' '39.493056' '-9.244722' '100']]

UV ïplots w and w/out ThermopYlae

Enriquez & Gizani
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ʆhe Scientific Importance 

THERMOpYlae
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w THERMOpYlae

1.67 GHz

Enriquez & Gizani

Sagittarius A 
(Dec=-29 deg)
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M87 
(Dec=+12deg)

Enriquez & Gizani

1.67 GHz

w ThermopYlaeTHERMOpYlae

VLA
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M31 
(Dec=+41 deg)

Enriquez & Gizani

w ThermopYlae

1.67 GHz

THERMOpYlae
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Hellenic antenna: 
Å fill in the inner region Ą "large scale structure". 
Å provides some of the largest baselines Ą higher angular resolution 



Instrument basics
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Description
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Å Antenna: Cassegrain, beam-waveguide

Å Primary mirror : 32m

Å Subreflector: 2.9m

Å Elevation-over-azimuth wheel-and-track

mount (MARK IV -B)

Å Drive system: Electric-servo; dual train for 

anti-backlash

Å C-band receiver (T/R)

Transmission6 GHz

Reception4 GHz

Å Dual circularly polarized signals

Å Azimuth working range: ī 170o,+170o

Å elevation range:0o, 90o



Description
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Å Total weight on EL axis: 121 tons

Å Total weight on track: 243 tons

Å Track diameter: 16.97 m

Å EL bull gearpitch circle diameter: 12.992 m

ÅWind speedin operation: >128 km/h

Å Hold-in-any-position wind: >115 km/h

Å Survive in stowposition: wind < 192 km/h

Å Max tracking velocity: 0.3 deg/s (both axes)

Å Max slewvelocity: 0.3o/s (both axes)

Å Max acc/deceleration: 0.2o/sec^2 (both axes)



Antenna Feed Subsystem

Mark IV-B: 4 reflector 

beam guide feed system

Composite feed fixed 

on floor of foundation 

building          

communication 

equipment installed in 

same building
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Instrument/Site condition
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Very well-maintained equipment

Telecommunication Company

Maintenance:
Á Cleaning, lubrication/greasing mechanical parts

Á Electricity

Á Security

Á Meeting/conference rooms
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Tapered waveguide
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Receiver Main passive components

Å Tapered waveguide

Å TM01 mode coupler

Å 4, 6 GHz OMT (OrthoMode

Transducer)

Å 4/6 GHz high performance Polarizer
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Low Noise Amplifier (LNA)

ÅDual system for safety

Å60 dB amplification

ÅUses cryo cooling 

system
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LNAs power control
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Servo - Motor    power control system
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Altitude ςElevation  mount   power control system

Altitude Control Elevation Control
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Control Room ïoutside away from foundation building
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Control System 

ÅThe console for the 

antenna tracking control
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System test - Preparation
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Emilio Enriquez + Nectaria Gizani

Set up
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Using existing C-band feed system check with spectrum analyzer
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ONOFF

Using existing C-band feed system check with spectrum analyzer



frequency band 0-18 GHz  
portable spectrum analyzer N9917A (Keysight Technologies)

RFI @ 1.89 GHz (-33 dBm)

Position A

Position B

(-58.72 dBm

Position C

(-47.42 dBm)

Position D

(-30.11 dBm

~ 1.9 GHz (very close to 
the frequency band for 
mobile 
telecommunications).

Veldes& Gizani Timing Meeting - Kerastari23

Prelimirary RFI measurements (omnidirectional antenna)

A

D C

B



Example: RFI persisting towards SW independently of dish direction , not detected 
previously. Maybe due to difference in date ςtime
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Prelimirary RFI measurements



Next steps - Plans
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ÅProject of conversion was awarded 2M Euro since May 2020, now 
released ςrunning call for tenders

ÅBackend sponsorship by Breakthrough Listen Project

ÅProjectis included in a funded proposalfor Dark Fiber Networking

G. Veldes
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ÁAim: C, X, L band receivers; 

VLBI, pulsar/ frb backends

-Initially C band ( Pointing/sensitivity measurements, detect fringes, )

ÁStand-alone single dish 

-total intensity, polarization observations

-continuum, spectral line modes

ÅLinked in Very Long Baseline Interferometry - EVN, VLBI 

(total intensity, polarization, continuum, spectral line)

Aims for Operational stage
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A S T R O N O M I C A L

ÁVLBI observations (AGNs, galaxy clusters, GW follow-ups)

ÁPulsar observations (long-term monitoring, dense campaigns for high-

frequency noise, glitches, etc)

ÁFRB/radio transients search

Ámaser single dish monitoring (most masers vary with time)

T E C H N I C A L

ÁDeep space communications

ÁInnovative technologies (metamaterials)

Planned Scientific Objectives
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ÁComplete "Jumping Jive" recommendations

ÁConduct detailed RFI characterization

ÁImplement control-system interface

ÁIncrease azimuth movement to ï270o,+270o

ÁImplement software for celestial-coordinate tracking system

ÁEmploy photogrammetry to define surface accuracy & gravitational 

deformation

ÁConduct simulations to estimate THERMOpYlae capabilities in 

science objectives: use for planning

Current/Immediate Objectives



THERMOpYlae
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