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New equipment at TEXTOR-94:

ECRH/ECCD systems:
R)*),K),*)D.*/,.>,/&),*):;(/:,KE/&,3,D*)(E4E>3*G,:G:/)4S,TNN,FUV,7NN,4:V,@@N,WRX

-.*,7L24.?),&)3/E>M,3>?,%;**)>/,?*EP),KE/&,P3*E3Q(),/.*.E?3(,3>?,D.(.E?3(,(3;>%&E>M,3>M():
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Diagnostic systems relevant for this paper:
9,0&.4:.>,:%3//)*E>M,:G:/)4,KE/&, 3, :D3/E3(, *):.(;/E.>,.-,N"B,],.-, /&), -;((, D(3:43

?E34)/)*,&3:,Q))>,E>:/3(()?,K&E%&,:G:/)4,E:,:E4E(3*,/.,/&),.>):,;:)?,E>,<0=,3>?,0^2JJ",0&E:
E>:/*;4)>/, E:, 3, D.K)*-;(, /..(, -.*, /&), :/;?G, .-, )()%/*.>, ?G>34E%:, .>,4):.2:%3(), ()>M/&, E>
D3*/E%;(3*, /.M)/&)*, KE/&, /&), 1#12JY43ME>MZ, :G:/)4, YKE/&, _#53PE:Z", 0&E:, .Q:)*P):, /&)
%)>/*3(,D3*/,Y±,@N,%4,KE/&,*):D)%/,/.,/&),)O;3/.*E3(,D(3>)Z,.-,3,P)*/E%3(,%&.*?,.-,D(3:43,3/,/&)
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Results on Electron transport:
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E:(3>?:, 3>?, -E(34)>/:, :/*)/%&)?, 3(.>M,43M>)/E%, -E)(?, (E>):, /&3/, %(.:), .>, /&)4:)(P):",0&):)
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:;*-3%):, Yb9I2/.*EZ,3%/E>M,D*.Q3Q(G,3:, )()%/*.>, /*3>:D.*/, Q3**E)*:, Y)2J0`c:Z",1()%/*.>:, 3*)
4;%&,4.*), :)>:E/EP), /., /&),43M>)/E%, /.D.(.MG, /&3>, E.>:, 3>?, 3*), /&)*)-.*), E>P):/EM3/)?, E>
01L0H<2A8",9:, 3>, )C34D()S, TN,I)d, *;>3K3G, )()%/*.>:,K)*), %*)3/)?, 3/, P3*E.;:, D(3:43
%;**)>/,()P)(:,E>,(.K,?)>:E/G,H&4E%,?E:%&3*M):,-.((.K)?,QG,e`J,3/,P3*E.;:,D.K)*,()P)(:,3>?
?E3M>.:)?, KE/&, :G>%&*./*.>, *3?E3/E.>, 4)3:;*)4)>/:, [7\", 0&), QE*/&, *3/), .-, &EM&2)>)*MG
*;>3K3G:,E>%*)3:):,KE/&,3>,E>%*)3:E>M,D.D;(3/E.>,.-,4)?E;4,)>)*MG,*;>3K3G:,.-,K&E%&,/&)
(.::2*3/), E:, >./, :)>:E/EP), /., )()%/*.:/3/E%, -(;%/;3/E.>:, Q;/, )C%(;:EP)(G, /.,43M>)/E%, -E)(?, (E>)
:/.%&3:/E%E/G",0&),4)3:;*)?,(.::2*3/), E>%*)3:):,KE/&,e`J,D.K)*,3>?,?)%*)3:):,KE/&,D(3:43
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$)(-2.*M3>EX)?,43M>)/E%,:/*;%/;*):,E>,/.F343F,/;*Q;()>%),3:,-E(34)>/:V,E:(3>?:,3>?,)2
J0`c:,3:,.Q:)*P)?,E>,01L0H<2A8,KE((,Q),?E:%;::)?,Q)(.K"

Filaments:
0&), .Q:)*P3/E.>, .-, &EM&, )()%/*.>, /)4D)*3/;*), -E(34)>/:, E>, <0=, &3:, Q))>, *)D.*/)?

)C/)>:EP)(G,[TV8\",9(:.,01L0,.Q:)*P)?,/&)4,[6\",<)%)>/(G,/&)G,K)*),-.;>?,E>,/&),:/)((3*3/.*
0^2JJ,[gVh\,3>?,E>,01L0H<2A8,[B\",9((,/&):),)CD)*E4)>/:,&3P),E>,%.44.>,/&3/,/&),)()%/*.>:
K)*),43E>(G,&)3/)?,QG,1#<R",0&E:,%3;:)?,:;:DE%E.>,/&3/,-E(34)>/3/E.>,K3:,3,:D)%E3(,-)3/;*)
.-,1#<R",J>,[B\,E/,KE((,Q),:&.K>,/&3/,/&)G,)CE:/,-.*,3((,/GD):,.-,&)3/E>M",0&),ω2,3>?,F2:D)%/*3
3*), P)*G, %(.:), /., *):;(/:, -.;>?, QG, %.(()%/EP), :%3//)*E>M, .>, ?)>:E/G2-(;%/;3/E.>:", !E(34)>/:
3DD)3*, /., *./3/),KE/&, /&), (.%3(, /.*.E?3(,D(3:43, *./3/E.>",0&),:43((,?E4)>:E.>:,3>?, /&), -3:/
*./3/E.>, :D))?,%.;(?,)CD(3E>,K&G, /&)G, &3P), ):%3D)?, .Q:)*P3/E.>, E>,43>G, /.F343F:",UE/&
:/3>?3*?,1#1, 3/, (E4E/)?, :D3/E3(, 3>?, /)4D.*3(, *):.(;/E.>, -E(34)>/:, %3>, Q), 3P)*3M)?, .;/, .-
.Q:)*P3/E.>V, 3:, /&), *):;(/E>M, 34D(E/;?),KE((, Q), *)?;%)?, QG, 3/, ()3:/, 3>, .*?)*, .-,43M>E/;?)"
0&),0^2JJ,/)34,[h\,&3:,:&.K>,/&3/,4)3:;*)?,1#12-(;%/;3/E.>:V,3(Q)E/,3/,*)?;%)?,34D(E/;?)V
?., -.((.K, /&), 0&.4:.>, :%3//)*E>M, :%3(E>M, *):;(/:S, /&), -E(34)>/, 34D(E/;?), 3DD)3*:, /., Q)
D*.D.*/E.>3(, /., /&), (.%3(, )()%/*.>, %.((E:E.>, /E4)", 0&E:, :%3(E>M, &3:, Q))>, %.>-E*4)?, 3/
01L0H<2A8,-.*,3((,/GD):,.-,D(3:43:,3/,3>G,*3?E;:,KE/&,0$,3>?,KE/&,1#12J",0&),(3//)*,*;():
.;/, (.K2:&)3*, 3:, 3, >)%)::3*G, %.>?E/E.>", <)23>3(G:E:, .-, <0=2*):;(/:, %.>-E*4)?, /&), :34)
:%3(E>M",0&),D*.D.*/E.>3(E/G,-3%/.*,Q)/K))>,34D(E/;?),3>?,%.((E:E.>,/E4),3DD)3*:,/.,?)%*)3:)
KE/&, D(3:43, :EX)", #3P)3/S, 3, :/*.>M, %.2(E>)3*E/G, )CE:/:, Q)/K))>, >V, 0, 3>?, &)3/E>M, D.K)*2
?)>:E/G"
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Islandography:
I3M>)/E%,E:(3>?:,3*),3,4.*),-34E(E3*,-.*4,.-,43M>)/E%,D)*/;*Q3/E.>,/&3>,-E(34)>/:",9

?E:/E>%/E.>,Q)/K))>,/&),/K.,E:, /&3/,KE/&,D.:E/EP),:&)3*, E:(3>?:,&3P),3,(.K)*,%;**)>/,?)>:E/G
/&3>, /&), E44)?E3/),:;**.;>?E>M,K&E(:/, -E(34)>/:,3DD)3*:, /.,&3P),3,&EM&)*,.>)",a3*M),4i7
E:(3>?:,:&.K,:EM>:,.-,E4D*.P)?,%.>-E>)4)>/,KE/&E>,/&)E*,:)D3*3/*EC,3:,%3>,Q),:))>,-*.4,/&)
D*.>.;>%)?,?)>:E/G,D)3FE>M,[@@\,3>?,3,4E(?,/)4D)*3/;*),)>&3>%)4)>/,[@7\,E>:E?),/&),E:(3>?"
d)*G, E>/)*):/E>M, E:, /&), .Q:)*P3/E.>, KE/&, D;(:), *3?3*, *)-()%/.4)/*G, /&3/, -(;%/;3/E.>:, E>, /&)
/E4)2.-2-(EM&/, .-, /&), *)-()%/)?, *3?3*,K3P), D3%F3M):, &3P), 3, %.4D()/)(G, ?E--)*)>/, -*)O;)>%G
:D)%/*;4,E>,H2D.E>/, /&3>, E>,L2D.E>/",1#12J, [@7\, :&.K:,:/*.>M, -(;%/;3/E.>:,3/, /&),L2D.E>/"
_>?)*, :.4),%E*%;4:/3>%):, :)%.>?3*G, E:(3>?:,KE/&,4i@727N,%.;(?,Q), .Q:)*P)?,KE/&, D;(:)
*3?3*,E>,/&),E44)?E3/),:;**.;>?E>M:,.-,/&),(3*M),4i7,E:(3>?:"

Transport barriers:

L-mode:
J>,<0=,P)*G,:&3*D,)2J0`c:,K)*),.Q:)*P)?,%(.:),/.,YQ;/,>./,3/Z,*3/E.>3(,O2:;*-3%):,-.*

D(3:43:,KE/&,3>,1#<R2D.K)*,)C%))?E>M,H&4E%,D.K)*,KE/&,3>,.*?)*,.-,43M>E/;?),3>?,KE/&
.>(G, 3,K)3F, )()%/*.>2E.>, %.;D(E>M, [@T\",9>,)4DE*E%3(, )()%/*.>, /*3>:D.*/,4.?)(,K3:, :)/, ;D
[@8\,3::;4E>M,3,(3G)*)?,&)3/,?E--;:EPE/G,3(/)*>3/E>M,Q)/K))>,P)*G,&EM&,3>?,P)*G,(.K,P3(;):,3/
D.:E/E.>:,/&3/,K)*),*)(3/)?,/.,(.%3(,O2P3(;):",0&E:,4.?)(,%.;(?,?):%*EQ),3((,<0=,.Q:)*P3/E.>:
.-,)2J0`c:",J/,K3:,)CD)%/)?,/&3/,/&E:,)4DE*E%3(,?):%*ED/E.>,K.;(?,Q*)3F,?.K>,-.*,01L0H<2
A8,?E:%&3*M):,KE/&,3>,H&4E%,D.K)*, :.4)K&3/, (3*M)*, /&3>, /&), 3P3E(3Q(),1#<R2D.K)*, 3>?
KE/&,4.?)*3/),)()%/*.>2E.>,%.;D(E>M",UE/&, E>%(;:E.>,.-, /&),)()%/*.>2E.>,)>)*MG, :E>F, E>, /&)
)()%/*.>,)>)*MG,Q3(3>%),/&),<0=,(3G)*,4.?)(,&.(?:,P)*G,K)((,-.*,01L0H<2A8,[@6\"

Current-rise Phase with NBCD and ECRH:
9:, %;**)>/2?*EP), %3D3QE(E/E):, E>, 01L0H<2A8, K)*), (E4E/)?, (.K2, .*, E>P)*/)?2:&)3*

D(3:43:, %.;(?, .>(G, Q), %*)3/)?, ?;*E>M, /&), %;**)>/, *34D2;D, D&3:), 3::E:/)?, QG, 3, 7N28N, F9
e`#5, E>, %.;>/)*, ?E*)%/E.>, [@g\",UE/&.;/, 1#<R, /&E:, %.;>/)*, ?*EP), D*)P)>/)?, :3K/))/&, /.
.%%;*, Q)-.*), /&), )>?, .-, /&), e`2D;(:)", UE/&, %)>/*3(, 1#<R, /K., :/*.>M, )2J0`c:, :&.K, ;D
:E4;(/3>).;:(G",UE/&, .--23CE:, 1#<R, .;/:E?), /&), E>>)*,4.:/, Q3**E)*, 3/,ρjN"@T, /&E:, Q3**E)*
Q)%.4):, E>PE:EQ(), Q;/, /&), .;/)*, 3/, ρjN"T6, E:, ;>3--)%/)?", U&)>, /&), 1#<R, ?)D.:E/E.>, E:
D(3%)?, .;/:E?), ρjN"T6, 3(:., /&E:, 7>?, Q3**E)*, Q)%.4):, E>PE:EQ(), 3>?, /&), 0)2D*.-E(), Q)%.4):
>)3*(G, E?)>/E%3(, /., /&),.>),KE/&.;/,1#<R",#)>/*3(, ?)D.:E/E.>,MEP):, *E:), /., )C/*)4)(G,&EM&
)()%/*.>, /)4D)*3/;*):, Y;D, /., g, F)dZ, (EF), &3:, Q))>, :))>, E>,43>G, /.F343F:, ?;*E>M, 1#<R
&)3/)?,*34D2;D,D&3:):",0&),P)*G,(.K,*):E:/EPE/G,E>,/&),%)>/)*,3//*3%/:,%;**)>/,>./KE/&:/3>?E>M
/&),(.K,-E)(?,?E--;:E.>,%.)--E%E)>/,3>?,3M3E>:/,/&),%.;>/)*,%;**)>/2?*EP)",0&)*)-.*),:3K/))/&
.%%;*,4;%&,)3*(E)*,KE/&,/&3>,KE/&.;/,1#<R",`)-.*),:3K/))/&E>M,./&)*,%.((3D:):,E>?E%3/),/&)
D3::3M),.-,O4E>,/&*.;M&,*3/E.>3(,P3(;):",0&),)CD)*E4)>/3(,E?)>/E-E%3/E.>,.-,/&),:/*.>M,)2J0`c:
KE/&, O2P3(;):, E:, &34D)*)?, QG, /&), (3%F, .-, *)(E3Q(), OY*Z24)3:;*)4)>/:",R.K)P)*, >;4)*E%3(
:E4;(3/E.>,.-, /&), Y>).%(3::E%3(Z, %;**)>/,?E--;:E.>, /.M)/&)*,KE/&,e`#5,D*)?E%/:, *3/&)*,K)((
/&),4.4)>/,.-,%.((3D:):, (EF), /&),O4E>iTk7,D3::3M),3>?, /&), 3DD)3*3>%),.-, :3K/))/&",0&),O2



D*.-E(), -.;>?, QG, /&), :E4;(3/E.>:, E>?E%3/):, OiTk7, 3>?, 7k@, >)3*, /&), D.:E/E.>:, .-, /&), /K., )2
J0`c:", R.K)P)*, 3/, ./&)*, D.E>/:, .-, /E4), /&), *)(3/E.>, KE/&, *3/E.>3(, O2P3(;):, %3>>./, Q)
):/3Q(E:&)?,K&E(:/, /&),*)?E:/*EQ;/E.>,.-, fYρZ,?;),/.,%.((3D:):,%3>>./,Q),>;4)*E%3(,:E4;(3/)?
3>G&.K",e)C/,G)3*,I$1,KE((,&)(D,E>,P)*E-E%3/E.>,.-,/&),)J0`,*)(3/E.>,KE/&,OYρZ"

RI-mode with ECRH:
9DD(E%3/E.>,.-,1#<R,.>,<J24.?),D(3:43:,E:,P)*G,)--)%/EP)",9,A],E>%*)3:),.-,/./3(

D.K)*,?;), /.,1#<R, ()3?:, /., 3,A], E>%*)3:), E>, )>)*MG, %.>/)>/,K&E(:/, /&),<J2, 3>?,a24.?)
:%3(E>M,-.;>?,-.*,e`J,.*, J#<R,&)3/E>M,D*)?E%/:,T28,]",0&E:,&EM&,)--E%E)>%G, E:,.>(G,-.;>?
K&)>, /&), (.%3(EX)?,1#<R,?)D.:E/E.>, E:,D(3%)?,KE/&E>,3>,)2J0`, *)(3/)?, /.,Oi@",5)D.:E/E.>
.;/:E?),/&E:,Q3**E)*,MEP):,.>(G,T]",0&),0),*34D2*3/),?;*E>M,:3K/))/&,E:,8,/E4):,(3*M)*,KE/&
%)>/*3(,1#<R,/&3>,KE/&.;/",0&E:,E>?E%3/):,/&3/,.>(G,3,/E>G,-*3%/E.>,.-,/&),e`lJ#<R2D.K)*
&)3/:, /&),%)>/*3(,)()%/*.>:,3>?, /&3/,)P)>,Q)//)*,%.>-E>)4)>/, *):;(/:,4EM&/,Q),.Q/3E>)?,KE/&
<J24.?), E-,.>), *)3((G,&)3/:, /&), %)>/*3(, )()%/*.>:, :;Q:/3>/E3((G",0&), E>-(;)>%),.-,1#<R,.>
:3K/))/&,%&3>M):,?*343/E%3((G,KE/&,E>%*)3:E>M,e).>2?)>:E/G,-*.4,>.*43(,a24.?),Q)&3PE.*
/.,m&;4D2Q3%Fc,Q)&3PE.*,3/,/&),&EM&):/,<J24.?),%.>-E>)4)>/,[@h\
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