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EXTRAP-T2 and TPE-RX reversed field pinches

Parameters TPE-RX EXTRAP-T2

R/a 1.72/0.45m = 3.8 1.24/0.183m = 6.8

Ipmax ∼500 kA ∼250 kA

First wall material Stainless steel Graphite tiles

Limiters Mo limiters none

Shell system Conducting shell syst Resistive shell ∼1.5 ms
Double layered thin
shell ∼10 ms and
single thick shell
∼330 ms

τpulse ∼ 100ms ∼ 15ms

b/a 1.08 (thin) 1.09 (shell)

1.16 (thick)



Last closed flux surface reconstruction
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Last closed flux surface reconstruction



Last closed flux surface reconstruction

TPE-RX m=1 (top) and m=0 (bottom) av-
erage LCFS (θ=0).

TPE-RX m=0 + m=1 average LCFS.

T2 m=1 (top) and m=0 (bottom) average
LCFS (θ=0).

T2 m=0 + m=1 average LCFS.



Inverse dispersion of phases

1/σ clearly locked discharge, TPE-RX

1/σ unclearly locked discharge, TPE-RX



Inverse dispersion of phases

1/σ clearly locked discharge, T2

1/σ unclearly locked discharge, T2



Toroidal distribution of locked mode in TPE-RX

Toroidal distribution of locked mode in T2



Average mode spectra

TPE-RX average m=1 mode spectrum

TPE-RX artificially rotated m=1 mode
spectrum

T2 average m=1 mode spectrum

T2 artificially rotated m=1 mode spectrum



TPE-RX Brmax/B�(a) versus plasma current.

T2 Brmax/B�(a) versus plasma current.



T2 Brmax/B�(a) versus electron density.



TPE-RX inverse dispersion of phases versus plasma current.

T2 inverse dispersion of phases versus plasma current.



T2 inverse dispersion of phases versus electron density.



TPE-RX inverse dispersion of phases versus < Br >rms /B�(a).

T2 inverse dispersion of phases versus < Br >rms /B�(a).



TPE-RX Brmax/ < Br >rms versus inverse dispersion of phases.

T2 Brmax/ < Br >rms versus inverse dispersion of phases.



TPE-RX < Br >rms /B�(a) versus plasma current.

T2 < Br >rms /B�(a) versus plasma current.



TPE-RX b1;�7/B�(a) versus plasma current.

T2 b1;�13/B�(a) versus plasma current.



Summary

Detection of the locked mode -
LCFS reconstruction

Inverse dispersion of phases (1/σ)

Locked mode structure -
General structure of locked modes in TPE-RX and T2 are similar.

Toroidal distribution of locked mode:

TPE-RX - Enhanced probability of locking at shell gap.

T2 - External field errors play a role in locking.

Average mode spectra - dominant modes for mode locking:

TPE-RX - Internally resonant m = 1, n = -6 to about -12

T2 - Internally resonant m = 1, n = -10 to about -15

Dependence on operational parameters -
Mode amplitudes (Brmax/B�(a)):

TPE-RX - 1% - 9%

T2 - 3% - 11%

TPE-RX - Brmax/B�(a) decreases with increasing current.

T2 - Brmax/B�(a) increases with increasing current
and electron density

Locking probability (determined from 1/σ):

TPE-RX - Probability increases with increasing
current (especially if Brmax/B�(a) < 3%)

T2 - Probability increases with increasing
current (if Brmax/B�(a) < 6%)

TPE-RX and T2 - Probability increases with increasing mode amplitudes.
< Br >rms /B�(a) threshold for locking in TPE-RX is about 0.7%


