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How does scrape-off layer plasma change 
when going from C to Be/W in JET? 
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How does scrape-off layer plasma change 
when going from C to Be/W in JET? 

  Comparison of measured powers, currents, and temperatures in 
attached and detached L-mode plasmas in JET-C and JET-ILW ⇒ 
onset of detachment and density limit at 30% higher nup in JET-ILW 

  Rollover of ion currents to LFS plate (~ momentum detachment) 
successfully observed with fluid edge code EDGE2D/EIRENE 
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The SOL conditions were characterised in 
neutral beam-heated L-mode plasmas 

D2 

D2 

JET-C 

JET-ILW 

B x ∇B 



6 

The SOL parameters were measured with 
a comprehensive suite of diagnostics 
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In going from JET-C to JET-ILW, the 
radiation in the divertor decreased by 30% 

JET-C / JET-ILW 

*Brezinsek et al., PSI2012 
 Coenen et al., EX/P5-04 
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In going from JET-C to JET-ILW,  
power to LFS plate increased by 2x 

JET-C / JET-ILW 
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In going from JET-C to JET-ILW,  
peak Te at LFS plate increased by 2x 

JET-C / JET-ILW 
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In attached conditions, Idiv to the plates are 
similar within 50% in JET-C and JET-ILW  

JET-C / JET-ILW 
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Detached SOL regimes were investigated in 
almost the same divertor plasma configuration 
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Rollover of Idiv occurred at 30% higher nup 
in JET-IWL than in JET-C 
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Significantly stronger reduction of Idiv at the 
LFS plate in the JET-ILW than in JET-C 

JET-C 
JET-ILW 
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Operation in more stable detached 
conditions in the JET-ILW than in JET-C  

*Huber et al., PSI2012 

JET-C 
JET-ILW 
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Are predictions from edge fluid codes 
consistent with the experimental data? 
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Performed fuelling scan utilising measured 
upstream conditions for ne and Te 



17 

In going from JET-C to JET-ILW, a 50% 
reduction in Prad,SOL is predicted (c.f. exp: 30%)    

JET-C 
JET-ILW 
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Extension of neutral model in EIRENE produced 
rollover and reduction of Idiv at the LFS plate 

ILW  

w/ i-D2 

*Kotov et al., PPCF 2008 
 Guillemaut et al., PSI 2012 
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Simulations underestimate radiated power 
in the SOL by factors of 2-3  
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Simulations are within 50% of the measured 
Pdiv to LFS plate in attached conditions  
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Simulations are within 50% of the measured 
Pdiv to LFS plate in attached conditions  
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2.8 MW 

JET-C JET-ILW 

No cross-
field drifts! 
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Simulations predict rollover of Idiv at the LFS 
plate matching measurements within factor of 2  
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Simulations predict Te at the separatrix on LFS 
plate to drop to 2 eV before rollover of Idiv 
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Conclusions 
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Conclusions 
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Please visit the following poster relating 
to this topic! 
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Backup slides 
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Discernable difference in radiation pattern 
in high-recycling conditions 

JET-C JET-ILW 
<ne>l,edge 
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Almost identical Dα emission was measured 
across LFS plate, consistent with Idiv,LFS 

JET-C 
JET-ILW 
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Identical subdivertor pressures were 
measured in JET-C and JET-ILW  

JET-C 
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Order-of-magnitude reduction in CIII 
emission across LFS divertor in JET-ILW 
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Tungsten plays an insignificant role in 
these L-mode plasmas 
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Inclusion of extended neutral physics in EIRENE 
leads to ne rollover in high-δ L-mode plasmas 

JET-ILW Guillemaut et al., PSI2012 

Only exists for 
ext. EIRENE 


