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Consistency of T, and n, measurements in C31 presented by
M. Maslov at DVCM 19.03.2014:
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Difficult to conclude:
Less validated data points
(M. Maslov 1050 pulses = c31)
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Reminder:

HRTS is cross-calibrated to KG10
at the edge and to LIDAR in the
core

Absolute values adjusted to
KG1V/LID3 per pulse, outside
heating phase




2.0

0.5

0.¢

T T T T 7T T T T T 7T 7T 7T T T [ 7T 7T T T [ T 1

Density Discrepancy:
A — Az = Al
heated

Note:

This talk is narrowed down to HRTS LID3 results.

A similar analysis was done for LID4 and LIDAR LID3
‘| and LID4. Results might be shown at a later date.

Data files available at: hdamm\home\PycharmProjects\...




- P,B,T(n,p) because people expecting some dependency in H-Mode
- ROG out of curiosity
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80800 (c28b)
We found a relation between A and T, (Te_core in the plots)
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— 87944 (c34)

deltaHRTS3 over Te_core - 100 bins, N=12.97
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...which seems to be consistent.
—> consistency supports the theory of a calibration error
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80800 Zc28b) — 87944 (c34)
behaviour for A and P, (averaged over pulse)

deltaHRTS3 over P_NBI - 10 bins
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___ linear fit:
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— T, and heating power P obviously
(non-linear/linear?) related

— not just NBl-heating heats up < o
the plasmal!
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* slope A - P, Plot / A-T, Plot slope = 10
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- Relations between A, P, and T, seem to be linear



Linear relation between A, P, and T.:

* continue with analysis of P because ,direct controllable”
variable

- T Is not direct controllable, but depends direct on P
* additionally, effect first seen when P ;>0

2> P,z for analysis of 80800 (c28b) — 87944 (c34)

Evolution of A over JPN:

* more recent pulses (87944) seemed to have less A but in
general A increased over JPN

- plot A over JPN

(dataset begins at 2010 Torus Hall Optics calibration)




80800 (c28b) — 89485 (c36)

* decalibration (dirt?) over time - Aincreases

* much better since 2015 callbratlon after JPN 87944 (red line)
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80800 (c28b) — 89485 (c36)

* A/P,g much smaller after 2015 Torus Hall optics calibration
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80800 (c28b) — 89.
* (pre-87944 slope) = 1.7 x (post-87944 slope):
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APy forn, HRT 53 and n, KG1V3 between NEI off and an
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recalibration of JPN 86000 — 87944

- from 8.96% to 5.68% n_HRTS discrepancy from n, KG1V
(no effect for NBI offh)

* % 2010 To
« x 2015 Torus Hall Optics calibration
2010 average

2015 average (2.28% density improvement)
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* A for NBl 86000-87944 with old and new calibration
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80800 (c28b) — 89485 (c36)
. similar behaviour for all other sources would be expected.

—> analogue findings for ICRH (LHCD, OHM to less data)!

- slope approx. the same o3} N
for Pyg < 2MW but minor | .~ x

general effect due to less |
available heating power . /ja&
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- very Ilkely the reason why A was first seen for NBl and
assumed as pure NBI effect




80800 (C28b) — 89485 (C36)

* (pre-88000 slope) = 3.2 x (post 88000 slope)
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* recalibration of JPN 86000 — 88000:
—> after all 1,44% improvement for ICRH

MNPy forn. HRTS3 and n, KG1W3 between MBI off and on
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80800 (c28b) — 89485 (c36)

A for ICRH 86000-87944 with old and new calibration
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80800 (c28b) — 87944 (c34)

°* dependency of n, on A (7?)

deltaHRTS3 over ne_core - 100 bins, N=28.2

0.25 .
) linear fit:
1.332e-21 x + 0.02187
0.20} .
0.15} .

0.05f

< o.oof ] i
1 1 il 1 1 L 7 E .
8
o |
__linear fit:
x i 3.351e+12 x + 2.35e+19
7 %.0 OI.2 OI.4 OI.6 0‘.8 1‘.0 1‘.2 1.4

ne_core [m~-3] lel9 P_total le7




NNNNNNNNNNNNN

| 80800 (C28b) — 87944 (C34)

* some [3 relation between A
* BUT if P (and therefore T) increases B needs to

increase for stable plasma (stable  <1)!

> relation non-linear p— 2 _ kT

Pmag  B*[(2p0)
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80800 (c28b) — 87944 (c34)

© Same for B,

deltaHRTS3 over BTND - 100 bins, N=28.2
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- BUT again B~P:

BTND over P_total - 100 bins, N=28.2
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'—'—80800 (c28b) — 87944 (c34)‘
* more cloudish behaviour than clear trend for ROG
* and hotter plasmas should stay away from the wall!
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* M. Maslov, “Consistency of T, and n,
measurements in C31”, DVCM, 19.03.2014




Discussion and Backup
slides ;)
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80800 (c28b) — 87944 (c34)

* some dependency of p, on A as well
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but related to nyjand T, 2

* and p,~ P:
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