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0.2 Ð0.45 

!  .23
0.1-0.2
! 0.025

¥ "+A1.:@))134.1/4),:41+.8)(2.-(:,-.
*3T1:4()6
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C.E. Schaefer, APS DPP 2018
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C.E. Schaefer, APS DPP 2018

¥ GS<EDB.6*2@-,416.21:?,3*62.8().:@))134.A)(O4?.+@)*3A.NRS

Ð Multiple reconnection cycles build toroidal current and poloidal flux

Ð Reconnection events are associated with bursts of n = 1 LFS activity

JK %4)1,2.8(--(O6.?1-*:,-.
0,4?. ,-(3A.8*1-+. -*316
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O’Bryan and Sovinec, Plasma Phys. Control. Fusion 56 064005 (2014)
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¥ NRS.:@))134.+)*51.6@64,*31+.*3.,H613:1.(8.n ].J.2(+1

¥ S20-*16.,++*4*(3,-.:@))134.+)*51.21:?,3*62a6b. ,)1.0)16134.

C.E. Schaefer, APS DPP 2018

Mirnov Coil Spectra

Perry et al., Nuclear Fusion 58 096002 (2018)
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C.E. Schaefer, APS DPP 2018 Pachicano, UW MS Thesis (2018)

¥ L(?1)13:1.(8. n ].J.2(+1.4),:1+.,)(@3+.2,:?*31.2,A314*:6

¥ B)(0.*3.:(?1)13:1.8)(2.NP%.4(.RP%.6@AA1646.@364,H-1.:@))134.64)1,26.(3.NP%

Tracing Poloidal Coherence from Mirnovs Poloidal Coherence of n=1 Activity
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C.E. Schaefer, APS DPP 2018

¥ $H)@04.<RB.4),36*4*(3.:,3.-1,+.4(.*20)(51+.
0-,62,.01)8()2,3:1

Ð Factor of 10 reduction of n = 1 activity on LFS

Ð Up to 2x higher Ip realized at fixed VLHI

Ð Increased density, sharper edge on imaging

¥ %@64,*31+.+*6:?,)A16.O*4?(@4.n ].J.,:4*5*47.,)1.
0(66*H-1.

Ð n = 1 not required for LHI current drive

Ð Suggests other current drive mechanism(s) present

¥ <1:?,3*62.8().4),36*4*(3.*6.@3+1).*35164*A,4*(3
Ð n = 1 reduction interpreted as stabilization of current 

filaments on LFS, though it is unclear

New Reduced MHD Regime Improves Performance 

Operating Space for ~8,500 HFS LHI Discharges 

Perry et al., Nuclear Fusion 58 096002 (2018)
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C.E. Schaefer, APS DPP 2018

¥ !-,62,. :@))134.)1Q@*)1+.4(.*3+@:1.<RB.
4),36*4*(3.*3:)1,616.0)(0()4*(3,41-7.4(.
4()(*+,-.8*1-+

¥ P().,.A*513.-151-.(8.BT , 4),36*4*(3.(::@)6.
,H(51.,.4?)16?(-+. Ip

Ð Primary correlation: Ip / ITF & 1

¥ '?)16?(-+. Ip / ITF -(O1)1+.H7.:1)4,*3.8,:4()6c
Ð Increased vertical flux in divertor regions

Ð Increased edge neutral fueling

Ð Reduced Iinj
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Perry, UW PhD Thesis (2018)
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¥ d)@6W,-;%?,8),3(5.*364,H*-*47.:(3+*4*(3c

¥ S3T1:41+.:@))134.64)1,26.O1--.,H(51.4?*6.-*2*4.8().
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Ð Low BT (low ITF, high IP / ITF) favorable for reduced MHD

Ð Suggests additional stabilizing mechanisms present

' ( ) * !+, -

. / 0+, -
1

2
& 3

Low ITF favorable for reaching reduced-MHD regime

Perry, UW PhD Thesis (2018)
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C.E. Schaefer, APS DPP 2018

! "

! #

! $ 7.5 mm7.5 mm

109.3 mm

\ [ ;B.21,6@)121346.,4.F.60,4*,-.-(:,4*(36C.; < ].JX.22

\ $++*4*(3,-.f.BZ 6136()6c.; <=>
].fKX.22

\ $:4*51.-13A4?.(8.^JJ.:2

MRS probe schematic and nominal 
measurement directs for field-aligned probe

\ L(221):*,-C.),4*(214)*:.R,--.1881:4.*341A),41+.
:*):@*46.2(@341+.*3.[;B.0)*341+.8),21.21,6@)1.
2? 3()2,-.4(.6136()

- No measured cross-field gain nonlinearity

- Linear field response

- Temperature independence (~ 0.04% /@AB

Probe

Cross-section Top-down

Richner et al., RSI 89 10J103 (2018)
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L,-*H),41+.R,--.%136()6.'1641+.O*4?.
g,:@@2.P*1-+6.(3.!1A,6@6

L,-*H),41+.R,--.%136()6.'1641+.O*4?.
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C.E. Schaefer, APS DPP 2018

¥ <E%.0)(H1.,H6(-@41-7.:,-*H),41+.O*4?.[;,/*6.
R1-2?(-4M.:(*-

Ð Each orthogonal field individually pulsed, sensor voltage 
measured

Ð Individual field components used to generate calibration 
matrix with each sensorÕs gain in each direction

Ð Cross-field pickup confirmed to be negligible  

¥ R1-2?(-4M.:,-*H),4*(3.41641+.O*4?.5,:@@2.8*1-+6.
(3.!1A,6@6

Ð Measurements from combined TF and EF shot agree with 
linear sum of constituents to within 1% accuracy of ITF

Ð Perpendicular field nonlinearities negligible

¥ L,-*H),4*(3.:)(66.:?1:W1+.O*4?.!1A,6@6.
5,:@@2.8*1-+6
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Richner et al., RSI 89 10J103 (2018)
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C.E. Schaefer, APS DPP 2018

Axial Misalignment Correction
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L(3:-@6*(36L(3:-@6*(36

C.E. Schaefer, APS DPP 2018

¥ %@64,*32134.(8.NRS.:@))134.+)*51.*3.,H613:1.(8.n ].J.,:4*5*47.+@)*3A.-(O;<RB.(01),4*3A.)1A*21.6@AA1646.
(4?1).:@))134;+)*51.21:?,3*62a6b.0)16134

¥ S341)3,-.B(R,t) 21,6@)12134.@618@-.8().1/0-()*3A.:1)4,*3.64,H*-*M*3A.21:?,3*62a6b.)160(36*H-1.8().<RB.
4),36*4*(3.4?,4.,)1.@3+1).:(36*+1),4*(3..

¥ G1O.[B.R,--.%136().!)(H1.a<E% b.H@*-4.,3+.+10-(71+.(3.!1A,6@6.4(.64@+7.1Q@*-*H)*@2.2,A314*:.8*1-+.
64)@:4@)1.,3+.:@))134.64)1,2.+73,2*:6

¥ <E%.@61+.4(.,3,-7M1.8*1-+.64)@:4@)1.+@)*3A.+*6:?,)A16.81,4@)*3A.<RB.4),36*4*(3.

Ð Notable change in ; |B| at inner radii observed between high and low MHD phases

Ð Complex BR structure observed during low-MHD phase

\ BZ(R) 0)(8*-1.6?(O6.:(2H*31+.Ip ,3+. Iinj :(34)*H@4*(36.,4.0-,62,.1+A1.

k Field structure suggests system comprised of tokamak current surrounded by injected current sheet

k Comparison to Thomson pressure profiles suggests presence of strongly stochastic transport in edge region
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Reprints of this and other PEGASUS presentations 
are available online at

http://pegasus.ep.wisc.edu/Technical_Reports


