
MHD events and transport barriers in TJ-II plasmas 

   Laboratorio Nacional de Fusión, Asociación EURATOM-Ciemat, 28040 Madrid, Spain 
* Associação EURATOM/IST, IPFN, Instituto Superior Técnico, Universidade Técnica de Lisboa, Lisboa, Portugal 	  

 D. López-Bruna, M. A. Ochando, A. López-Fraguas, F. Medina, E. Ascasíbar, D. Baião* and the TJ-II Team	  

EXP/P4-18 

24th IAEA Fusion Energy Conference. San Diego, California, USA. October 8-13, 2012 

ε	  
(W

.c
m

-3
) 

#	  22379	  

0.1	  

0.2	  

0.3	  

0.4	  

0.5	  

#	  22385	  

0.1	  

0.2	  

0.3	  

0.4	  

0.5	  

ε	  
(W

.c
m

-3
) 

time (ms) 

1130	  1110	  1100	   1120	   1140	  

#	  22382	  

0.1	  

0.2	  

0.3	  

0.4	  

0.5	  

ε	  
(W

.c
m

-3
) 

fre
qu

en
cy

 (k
H

z)
 

time (ms) 

1130	  1110	  1100	   1120	   1140	  

40 

80 

20 

60 

max-‐87.0 

1130	  1110	  1100	   1120	   1140	  

40 

80 

20 

60 

max-‐87.2 

fre
qu

en
cy

 (k
H

z)
 

dB/dt 

max-‐109.7 

1130	  1110	  1100	   1120	   1140	  

40 

80 

20 

60 

fre
qu

en
cy

 (k
H

z)
 

  In TJ-II NBI plasmas, MHD instabilities are 
frequently observed 

  Plasma parameters enable bolometry diagnostic to 
probe simultaneously the whole plasma. 

  Behavior of global radiation profiles evidences the 
existence of transport barriers, transient or 
permanent, at the location of low order rational 
surfaces.  

  MHD events accompany particle bursts, profiles 
redistribution and barrier destruction. 

  When properly located, magnetic resonances 
propitiate the L-H transition. 
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Magnetic configuration dependence  
of the internal crash inversion radius  
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For plasma density close to the limit, particles are expelled from the core  

Particle pulse stops 
at a barrier 

INTERNAL	  CRASH	  	  C 

Downshifting of the  
core MHD mode 
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Pulses of particles  
reach the edge 

Coherent MHD mode 
at the plasma core. 
n = 1, m = odd number 

A coherent mode located close  
to ρ8/5, the radial position of the 
8/5 rational  surface, is excited 
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At moderate densities, sawtooth-like 
events develop    

SAWTOOTH-‐like	  acRvity	  S 

Magnetic configuration dependence 
of the sawtooth-like inversion radius   

fre
qu

en
cy

 (k
H

z)
 

max-‐202.5 

max-‐0.65 

max-‐1.12 

1125	  1120	  1115	  1110	  

20 

40 

10 

30 

20 

40 

10 

30 

20 

40 

10 

30 

0.4

0.8

1.2

3

4

5

6

7

1110 1115 1120 1125

BO219-22379

HALFAC3-22379

CBOL7-22379

CBOL9-22379

H
α

 (
a.

u.
) AXU

V (a. u.)

time(ms)

P(ρ≈0.1)

Pedge

P(ρ≈-0.1)

Hα

ρ	  ≈	  0.9	   

ρ	  ≈	  0.1	   

dB/dt 

#	  22379	  

fre
qu

en
cy

 (k
H

z)
 

fre
qu

en
cy

 (k
H

z)
 

em
is

si
vi

ty
 ( 

a.
u.

) 

inversion  


