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OP1.2b/ OP2.1 control coil settings

https://w7x-logbook.ipp-hgw.mpg.de/components?id=ACM
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Control coils were poled differently in campaigns OP1.2a, OP1.2b and OP2.1,

but their functionality w.r.t. DC-settings stayed the same in these three campaigns!
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Checks of OP2.1 control coil polarity

Low iota cc currents (all analyzed at ~ 2 s):

20230131.009 (+-2.5kA)  20230131.013 (-+2.5kA) 20230131.021 (--1.5kA) 20230131.026 (0 kA)
clockwise in positive phi.  anti-clock in pos. phi.  largerisland default Low iota

AEF11 AEF11 AEF1Y

25 lcc=++2.5A

| lcc=--2.5A
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Observations of OP1.2b iota scan experiments with control coils
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Wdia™m=484 kJ Wdia"o™= 455 kJ

ILM amplitude correlates with
the size of the internal 5/5
islands: it becomes larger with
island enlargement and
decreases with the reduction
of the island size.

The change of the island has
no effect on Wdia.
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Observations of OP2.1 iota scan experiments with control coils [#

Configurations from ST-HJ scan

FMMO0O03

CC=0 <Wdia>=428 kJ
CC=2.5 kA <Wdia>=293 kJ
CC=-2.5 kA <Wdia>=424 kJ

All <Wdia> values are normalized with ne; time interval for averaging 2.5-2.8s
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FMMO0O02

CC=0 <Wdia>=620 kJ
CC=2.5 kA <Wdia>=460 kJ
CC=-2.5 kA <Wdia>=650 kJ

FOMOO04

CC=0, 1 kA, -1kA, 1.7 kA,
-1.7 KA, 2.5 kA, -2.5 kKA
<Wdia> - next slide
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courtesy of Joachim Geiger

ECMO008

CC=0 <Wdia>=415 kJ
CC=2.5 kA <Wdia>=435 kJ
CC=-2.5 kA <Wdia>=384 kJ



Experiments with CC coils in FOM004 configuration A
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courtesy of Kian Rahbarnia
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CC settings in FOM004

norm Wdia= <Wdia>-(3.5-101%<ne,exp>)?
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ILMs observations in FMMO0O03
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GPI time traces for 20221214.26 and 27 (FMMO0O3, #26: CC=2.5kA, #27: CC=-2.5 kA)

XP20221214.26 GPI pixels at R=6042 mm

XP20221214.27 GPI pixels at R=6042 mm

FMMO003, CC=-2.5 KA
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» Observations contradict OP1.2b! ILM amplitude decreases with island enlargement and
becomes larger with the reduction of the island size.
» The change of the island influences Wdia in some configurations.
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Standard configuration: positive control currents

EIM+252 'standard'; [..=1000A EIM+252 'standard': [..=1500A EIM+252 'standard" [..=2500A

EIM+252 'standard’, [..=0A
1.00 1.00 10 10
075 0.75 Mo
"
B
0.50 0,5 0.5
0.50 kY
’\\
)
0.25 0.25 e
_ — i — —_
E, 0.00 .E. 0.00 ! é 0.0 E 0.0
~ N N N
# ,u-
—0.25 -0.25 + Fir.
il {
/ /
p f’ Iy
i -05 —-05
—0.50 0.50 i "_7 .
£ /I 7
! .‘/
/d -
075 -0.75
L7 157
A L
= Z |
=
~1.00 ~1.00 o 1.0 _1b
5.4 5.6 5.8 6.0 6.2 5.4 56 5.8 6.0 6.2 5.8 6.0 6.2 5.4 5.6 5.8 6.0 6.2
R [m] R [m] R [m] R [m]

» Transition to divertor configuration in case of FMM002?

lcc=0 kA
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lcc=+1 kA

lcc=+1.5 kA

lcc=+2.5 kA

courtesy of Matthias Otte



Wendelstein

Standard configuration: negative control currents Y

EIM+252 'standard': I..=-1000A EIM+252 'standard': /..=-1500A

EIM+252 'standard’, [..=0A

EIM+252 'standard': |..=-2500A
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lcc=0 kA lcc=-1 kA lcc=-1.5 kA lcc=-2.5 kA

: : : courtesy of Matthias Otte
» High order resonances might become important! Y
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OP1.2 vacuum measurements with control coils N

2/2 can modify

P observations! 2
/ - .4/ .

10 cm 10 cm

vacuum measurements 20170907, 5/5 compensated, 1/1 and 5/5 compensated,
lcc=0 KA, Trim = 0 kA lcc=-2.5kA, Trim = 0 kA lcc=-2.5kA, Trim on

: : : courtesy of Sergey Bozhenkov
» Vacuum measurements are the basis for experiment understanding! Y 9y

» Proposal ,Investigation of the impact of island chains of higher order on
confinement in High iota - Standard iota scan (tya_017)
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OP1.2b vs OP2.1: FMM profile studies F X

NPC (A

20181017.21 RWVIVY/[e[0p 13423 -3540 0
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FMM003 13392  -3290 0
FMMO003 13392  -3290 2500
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OP2.1: configurations without CC influence on Wy,

NPC (A

FOMO004 13608  -5040  -1000
FOMO004 13608  -5040 1700
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T. (keV)

ne (10! /m3)
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IR ECMO00S 12022 7647 0
IRkl ECMO00S 12022 7647 2500
IR ECMO00S 12022 7647 -2500

e e ECMO008 CC -2.5 kA

+ ECMO008 CC +0.0 kA
= ECMO008 CC +2.5 kA

I..:

* No changes in profiles
» Low iota, different island chain
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Conclusions £

1. OP1.2 and OP2.1 iota scan experiments with control coils contradict to each other w.r.t. ILM
observations and w.r.t. confinement studies.

Appearence of not eliminated 2/2 resonant harmonics can explain observed differences.
The role of high order resonaces has to be clarified.

Vacuum measurements are the basis for experiment understanding!

a kWb

Profile studies are performed for OP2.1 iota scan experiments and can be employed for further
investigations with help of Profile Cooker.
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Thank you very much for your attention!
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Additional slides
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OP1.2b Wdianorm laa

conf. <Wyia> jﬂ&&‘l Island size L.
[kJ] [101/m?] [A]
N 500 6.7 Reference 0
0 462 6.4 Strongly reduced -1745
P 454 6.1 Reduced -1000
0 457 6.1 Increased 1000

Wdia™™ =W(dia-(6-10%° m?/ n, ;)
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All OP2.1 iota scan experiments with control coils

Wendelstein
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ST-HJ scan P CC (A) XP Configuration |NPC exp (A)| PC exp (A) PC_corr PC ID corr. t (s) Trim program| PC/NPC*1000
n=6.5E19 m-2 P=AMW CC=0 kA 20221214.33 | FMM002+2520 13423 -3540 382 -3158 6s 3 -264
n=6.5E19 m-2 P=4MW CC=2.5kA 20221214.34 | FMMO002+2520 13423 -3540 382 -3158 bs 3 -264
n=6.5E19 m-2 P=4MW CC=-2.5kA 20221214.35 | FMM002+2520 13423 -3540 382 -3158 65 3 -264
n=3.5E19 m-2 P=2MW CC=0 20221214.25 | FMMO003+2520 13392 -3290 391 -2899 bs 2 -246
n=3.5E19 m-2 P=2MW CC=2.5kA 20221214.26 | FMM003+2520 13392 -3290 391 -2899 6s 2 -246
n=3.5E19 m-2 P=2MW CC=-2.5kA 20221214.27 | FMM003+2520 13392 -3290 391 -2899 6s 2 -246

ST-U scan
n=6.5E19 m-2 P=2MW CC=0 20230126.32 | ECM008+2520 12022 7647 500 8147 12s 636
n=6.5E19 m-2 P=2MW CC=2.5kA 20230126.33 | ECM008+2520 12022 7647 500 8147 6s 636
n=6.5E19 m-2 P=2MW CC=-2.5kA 20230126.34 | ECM008+2520 12022 7647 500 8147 6s 636

In all ST-HJ experiments Trim coils were on to compensate for 1/1 error fields (as in OP1.2b scans)!

CC scan in FOMO004+2520 cC (A) NPC (A) PC (A) t(s) TC PC/NPC*1000
n=2E19 m-2  |P=1.2MW 0 20230216.65 |[FOMOD4+2520| 13608 -5040 8 0 -370
n=2E19 m-2  |P=1.2MW 1000 20230216.66 |FOMOD4+2520| 13608 -5040 8 0 -370
n=2E19 m-2  |P=1.2MW -1000 20230216.67 |FOMOD4+2520| 13608 -5040 8 0 -370
n=2E19 m-2  |P=1.2MW 1700 20230216.70 |[FOMODD4+2520| 13608 -5040 8 0 -370
n=2E19 m-2  |P=1.2MW -1700 2023021672 [FOMOD4+2520| 13608 -5040 8 0 -370
n=2E19 m-2  |P=1.2MW 2500 20230216.75 |[FOMODA4+2520| 13608 -5040 8 0 -370
n=2E19 m-2  |P=1.2MW -2500 20230216.76 [FOMOD4+2520| 13508 -5040 8 0 -370
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ng, Wy, traces in FMMO003, FMMO002, ECMO008 (OP2.1)
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Profile analysis (additional plots): AN
HJ-scan divertor vs. limiter configurations
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Profile analysis (additional plots): AN
LJ-scan divertor vs. limiter configurations

* EIMO005
¢ EEMO003
= DBMO001
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CXRS data Y

® CXRS

ne (107 /m?)

T.,T; (keV)
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