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Motivation:  
 The Electron Cyclotron Emission Imaging (ECEI) diagnostic on ASDEX 
Upgrade has been recently equipped with a second array of detectors. The 
upgraded system has a total of 288 channels. Both arrays observe the plasma 
trough the same vacuum window sharing the same optics, but with a toroidal 
separation of about 40 cm. The observation area of the new system is 10 × 50 
cm2 while for the old one is 10 × 40 cm2.  
  The combination of the two arrays allows for extended radial coverage of 
the plasma or simultaneous observation of the toroidally extended structures 
(filaments) passing through both regions covered by the arrays. The latter is 
possible because the majority of the field lines will cross both observation areas, 
enabling a quasi-3D reconstruction of the temperature fluctuations related to the 
instabilities at the plasma edge. The main focus of this research will therefore be 
towards the 3D structure of the edge instabilities (ELMs) and modes related to it 
(precursors and filaments). 
 

Abstract 

Geometry of the 3D system and diagnostic capabilities 

 

    

• Reduced-resistivity, non-linear MHD code – JOREK [1] 
• ASDEX Upgrade H-mode discharge 
• Strong poloidal and toroidal localization  of the filaments 

First results 

ARRAY 1 (OLD) ARRAY 2 (NEW) 

total # of useful  channels 120 136 

# of useful LOSs  15 17 

Channels  per LOS 8 8 

Deviation from perp() ~11 ~14 

IF bandwidth (MHz) 700 390 

LO source Synthesizer with AMC BWO 

LO frequency option 106.3 /110.9/ 
115.2/119.7 

95/100/105/110/11
5/120/125/130 

2nd down-conversion 2.4/3.2/4/4.8/5.6/6 3.0/3.8/4.6/5.4/6.2
/7.0/7.8/8.6 

Video bandwidth option 400/200/100/50/25 384/192/96/48 

Vertical coverage (cm)    ~  40 ~50 

Sampling rate (kHz) 500 500 

References 
[1] Holzel et al – PoP (2012) 

• 10 cm of vertical difference between two arrays 
• Toroidally elongated  structures 
• Poloidally localized structures 
• Extended radial coverage of the plasma 
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Conclusions 
• 3D ECE-Imaging is successfully commissioned on ASDEX 

Upgrade tokamak 
•  Two arrays 40 cm of toroidal separation 

 

• Both systems observe temperature fluctuations  related to an 
ELM 

• Still issues with some channels (low S/N ratio ) 

• 40 cm of toroidal separation between 
the arrays 

• Independent focus for both systems 
• 2 downconversions  (mixing processes) 
• Detection and mixing process is directly 

on the array with diodes 
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2D  Shot # 32403; Bt =-2.5 T; Ip = 1 MA;  

1D representation (left) 
• ELM identified on the divertor 

current 
• ELM onset mode seen on both 

systems  inside the separatrix 
• Filaments during the ELM crash 

are observed on both systems 
outside the separatrix  

2D representation (right) 
• Data cross-calibrated on IDA 

(integrated data analysis) 
• Balooning -like structures 

observed on both systems (at the 
ELM onset) 

• 10 cm of the vertical separation as 
foreseen  
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Shot # 32403; Bt =-2.5 T; Ip = 1 MA;  


