
Debriefing F18: Runaway electrons 
 

FTU Experimental Campaign 2019-C1-A 
 

Tuesday 9/04/2019 (Early & Late)  
D. Carnevale, L. Boncagni 

 

RdO:   O. Tudisco, O. D'Archangelo, A. Romano 
PiC:   C. Mazzotta, F. Napoli  



RE beams conversion: LBO injection   
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The discharge is finally 
closed with no HRX spike 
(no fission chambers...) 



RE beams conversion: LBO injection   
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LBO has been injected into 
"early" RE beams and no 
effect has been seen: the 
beam is cold and ionization 
does not take place. 
 
 
When injected at 0.9s, after 
a long ramp-down, 
electrons with sufficient 
(thermal) energy form 
again. 



RE beams conversion: Pellets injection   
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As for LBO, pellet injected in 
the "early" RE beam phase 
are ablated but not ionized 
(recombination) 
 
 
The second pellet (1E20) is 
ionized, also the third one 
(2E20) even though partially, 
the last one (2E20) cool down 
to recombination.  
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RE beams instability: pellet stabilization? 
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A pellet has been injected 
into a RE beam with 
Anomalous Doppler 
instability (HXR-ne spikes): 
the instability disappears. 
 
Density is extremely low 
along all the discharge 
(natural disruption + early 
pellet): flat plateau 
 
Discharge closed due to "bad 
gas"-> change policy?  
  



RE beams: restart the discharge 
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-  New Ip reference triggered at runaway plateau/soft-stop 
-  HXR level considered 
-  Forced ramp-down before the end of the discharge 
-  Rate of Ip reference fixed within a range of I_T 
-  Forced ramp-down when current is below a given level (60kA) 



LBO on quiescent runaways 
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Fe seem to induce MHD 
modes leading to RE 
expulsion as seen in many 
(not all) discharge in flat-top 



Z sweep: change approach 
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The beam is much smaller 
than the Z references: even 
an offset on the reference 
does not affect the central 
position. 
In the next discharge the 
preprogrammed I_h is going 
to be modified. 



RE waves program: Bt exp-ramp down 
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Long discharge: density oscillations 

    Runaway control | WIP 25 Mar 2019 | Page 2 

Generation of REs has been 
seen but MHD activity has 
largely influenced the result. 
A different density reference 
can improve the generation/
suppression dynamics. 



Pulse Plan (1/2) 
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Pulse Plan (2/2) 
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