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             ARTEMIS IV  J.-L. STEINBERG 

     Appareil de Routine pour le TǊŀƛǘŜƳŜƴǘ Ŝǘ ƭΩEnregistrement Magnetique ŘŜ ƭΩ Information Spectral 

The Franco Hellenic Solar Radio Spectrograph at  Thermopylae, Greece  

observing the Sun at 20 to 650 MHz 365 days/year 

 

 Ç The Solar Radiospectrograph (ARTEMIS-IV) is in operation at the Thermopylae Satellite Station since 1996. 
Ç It was developed by the late professor Costas Caroubalos, in collaboration with J.-L. Bougeret (Observatoire de Paris- 

Meudon) and their groups. Initially operated by A.Kontogeorgos and P. Tsitsipis of the Lamia TEI 
Ç The HERON LAB, Department of Physics, University of Thessaly has undertaken its development, in close 

collaboration with the University of Athens and the University of Ioannina. 
Ç The observations extend simultaneously from the base of the Solar Corona (650 MHz) to about 2 Solar Radii             

(20 MHz) with time resolution 1/10-1/100 sec. The operation is fully automated and is controlled by standard PCs. 
Ç The ARTEMIS-IV publications and Quicklook Spectra are available at the ARTEMIS-IV web page 

(http://web.cc.uoa.gr/~artemis);  high resolution data are made available to collaborating groups on request. 
Ç ARTEMIS dynamic spectra are used by the Radio Monitoring site, at https://secchirh.obspm.fr/ 

 
 

 



  Multichannel  
Radio Spectrograph    

ARTEMIS IV-JLS 

Ç The instrument records dynamic spectra (radio flux as a function of 
time and frequency); our observations can be combined with images 
ŦǊƻƳ ǘƘŜ bŀƴœŀȅ wŀŘƛƻƘŜƭƛƻƎǊŀǇƘΣ ŦƻǊ о5 Ǉƻǎƛǘƛƻƴŀƭ ƛƴŦƻǊƳŀǘƛƻƴΦ  

 
Ç The ARTEMIS-IV contribution in the study of solar radio bursts 

comprises two main aspects : 

 
üFirstly, the investigation of new spectral characteristics, since its 

high sampling rate favours the study of fine structures in radio 
events.  

ü{ŜŎƻƴŘƭȅΣ ǘƘŜ ŎƻƳōƛƴŜŘ ǎǘǳŘȅ ƻŦ ǎƻƭŀǊ ōǳǊǎǘǎ ǿƛǘƘ bwIΣ ǘƘŜ bŀƴœŀȅ 
Decametric Array, the WAVES receivers, as well as with microwave, 
optical and EUV data. 

  



Topology - The previous system 

ARTEMIS IV  
Parabolic  (7m diameter) and 

 log-period antenna 
Frequency range of 110 to 650 MHz 

The inverted V  
dipole antenna  
.ƛƭƭ 9ǊƛŎǎƻƴΩǎ ŘŜǎƛƎƴ 

Frequency range of 20 to 90 MHz 
 

The old control room  

AARONIA 

SDR 

Ref:  2006_Kontogeorgos&al  ,  2007_Tsitsipis&al 



ARTEMIS - J.L.S. block Diagram  

AARONIA SDR 

 

×ASG 

üSpectral range: 20MHz ς650MHz 

üSampling : 10 values/sec 

üObservation Height : º 1.02 ς 1.8 R
8 

 

 

 

×SAO 

üSpectral range: 270MHz ς 450MHz 

üSampling : 100 values/sec 

Ref:  Kontogeorgos et.al_2006  ,Tsitsipis et.al_2007 



The reception 

Computers 

Aaronia Spectran V5 RSA  



            Database 

http ://artemis -iv.phys.uoa.gr/  Gallery 





Armatas et al., 2022  

Bouratzis  et al., 2016  

spikes 

a complex event  



 

 

 

Ç  The University of Athens has granted  

 the right of usage of ARTEMIS-IV/JLS  

 to the HERON LAB 

 

Ç  The  HERON LAB scientific team has undertaken:  

 a) both the operational support and the  modernization of  

 the solar radio spectograph  ARTEMIS-IV/JLS by designing and 

 forming new microwave devices by using the  

 technology of  metamaterials and  

 b) participation to the analysis, study and data 

 processing that will be received by the solar spectograph . 

 

ARTEMIS 

Solar radio spectrograph  

2022 



PHD Candidates (Advisor: Dr. Giorgos P. Veldes, Ass. Prof.) 

Å   Theofanis G. Smanis,(member of Adv. Committee: P. Preka-Papadema, Ass. Prof. (ret.)  

     Thesis:   Solar Physics 

Å   Ioannis Georgiou, (member of Adv. Committee, Dr. A. Hamini, LESIA)   
     Thesis:   Design and implementation of a prototype digital receiver using metamaterials          
            technology for the ARTEMIS- IV/JLS solar radio spectrograph 

Å   Evaggelos Benatos, (member of Adv. Committee, Dr. A. Hamini, LESIA)  
     Thesis:   Design and implementation of a prototype analogue receiver using metamaterials technology for   
            the  ARTEMIS-IV/JLS solar radio spectrograph 

Postgraduate Students (Adv: Dr. Giorgos Veldes) 

Å   Aikaterini Maria Nika,  

     Thesis:   Energetic electron populations in space and its correlation with type III radio bursts 

Å   Konstantinos Bakopoulos 

     Thesis:   Programmable metamaterials 

Å   Evaggelos Koumpouras 

Technical Laboratory Staff 
Å   Konstantinos Sagias 

 

The ARTEMIS team of HERON LAB   

   Dr. Giorgos  P.  Veldes, Head of the HERON  LAB 



After visiting Nancay in France and  
following  the standards of ORFEES  

the improvements of the facilities with the  
new shelter and control room are in order  

for the new ARTEMIS at Thermopylae in Greece 
 
  

 

 

ORFEES / NANCAY / FRANCE 

ARTEMIS / THEMOPYLAE / GREECE 



The old ARTEMIS IV topology            vs The new ARTEMIS IV/JLS Shelter & Control room 



New Control System for the Parabolic Antenna 



Band-Reject Filter (BRF) rejects the 
signals of a frequency band from 

80 MHz to 120 MHz using 
Composite Right/Left-Handed 

(CRLH) elements. 

From: 

To: 

The combination of a LPF and  a 
HPF pass the signal of a  frequency 
band from 20 MHz to 88 MHz using 

conventional analog technique 

New Filter Design with transmission lines metamaterial technology 


