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(TG1) Multi-ion Plasma group report

Date: Nov. 30, 2022, Time: 9:45~18:45
Shot# 184709~184864
Prior wall conditioning: GD-H2, Div cryo: No, Gas puff: H2, D2, He, Ar, Pellet: H, D, C
NBI(1, 2, 3, 4, 5) = gas(H, H, H, D, D) = P(3.46, 4.07, 3.88, 8.36, 8.40) MW
ECH(56GHz,15U) = P(-) MW
ECH(77GHz, 55Uo, 2Our) = P(0.70,-) MW
EH(154GHz, 2Oll, 2Oul, 2Olr) = P(0.72,0.80,0.99) MW
ICH(38.47MHz, 3.5U, 3.5L, 4.5U, 4.5L) = P(0.82, 0.68 ,0.80, 0.74) MW
Neutron yield integrated over the experiment =  2.8x1016

With the miss operation of the feedback gas-puff system, Vacuum deterioration occurred, but since 
the gate of the cryo-pump was closed, there was no effect on the cryo-pump. (17:11)
Topic
1. Wall D/H recycling process after pellet fueling (G. Motojima)
2. Isotope mass effects on sustainment of e-ITB plasma (N. Kenmochi)
3. Transport study in ECRH superposed ion ITB plasma (H. Nakano)
4. Plasma ICRH production in low magnetic fields for ICRH wall conditioning in hydrogen(Y. Kovtun, 
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G. Motojima

Wall D/H recycling process 2 (G. Motojima)
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 #184711-184736 
 Rax=3.6m, B=2.75T, γ=1.254, Bq=100%
 Working gas: D2, SSGP(H2), H/D pellet
 Motivation

 It was curious that despite the D beam of all NBIs and 
D-rich wall conditions, core-flat n_H and hollow n_D
profiles (non-mixing state) were obtained on Nov/25.
What is the source of H?

 We investigated n_D and n_H profiles in the mixture 
case where t-NBI is H beam and p-NBI is a D beam.

 Results
 For the mixture case, n_H is core-flat and n_D is

hollow profiles, which is reasonable given the NBI 
beam source (H) and D-rich wall recycling. However, it 
is still in a non-mixing state (always hollow n_D profile).

 To change the n_D profile, D-pellet was injected.
5ms after pellet injection, the profile is a hollow profile, 
but 35 msec after injection, the profiles of n_H and 
n_D are similar and in a mixing state.
 Hard to establish mixing state in these 
experiments
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Isotope mass effects on sustainment of e-ITB plasma
Experimental conditions:
(Rax, Polarity, Bt, γ, Bq) = (3.6 m, CW, 2.75 T, 1.2538, 100.0%)
Co. to Ctr. current drive at center region (# 184746 - #184781), H/(H+D)=0.8
Objective: To clarify the isotope mass effect of the e-ITB sustainment and 

turbulence pulse propagation.
Results:
 Minor collapses of e-ITB was repeatedly observed around m/n=1/2 magnetic island.
 The measurement positions of both BS and HIBP were scanned 

in a shot-to-shot basis.
 Non-thermal component of electron temperature was measured with high temporal 

resolution by combining fast Thomson scattering measurement and 9-CH 
polychromator.

 The isotope mass effects for minor collapse and turbulence spreading will be 
investigated. 

(N. Kenmochi)

プレゼンター
プレゼンテーションのノート
​Similar experiments are reproduced in LHD.
The experiment was carried out focusing on 1/2 magnetic islands.
​First, a current is drived to the central region to increase the rotational transform and eliminate the magnetic island using co-ECCD and NBI#1.
​Then, a current is drived in the reverse direction to reduce the rotational transform and form magnetic islands using counter-ECCD and NBI#3.
​It is considered that the timing of the rise of the ECE signal corresponds to the time when the magnetic island disappeared.


同様の実験をLHDで再現した
今回は1/2の磁気島に着目して実験を行った
まずは中心領域に電流を流して回転変換を上げ、磁気島を消失させる
その後、逆方向に電流を流すことで回転変換を下げ、磁気島を形成する
ECE信号の上昇のタイミングは磁気島が形成されてITBが広がったタイミングに対応していると考えられる
ECE信号から、ITBは数百マイクロ秒の間で広がっていることが考えられる











Plasma ICRH production in low magnetic fields for ICRH wall conditioning in hydrogen 
(Y. Kovtun, V. Moiseyenko, H. Kasahara)

Magnetic Configuration, Shots
(Rax, Polarity, Bt, γ, Bq) = (3.6 m, CW, 0.5 T, 1.2538, 100.0%), #184819 – #184853
(Rax, Polarity, Bt, γ, Bq) = (3.6 m, CW, 0.4 T, 1.2538, 100.0%), #184854 – #184864
The goal of this experiment: To study the plasma production with only ICRF heating (higher harmonic cyclotron resonance 
conditions) on the low magnetic field configuration in D plasmas.

B=0.5T, PICH=0.65MWB=0.4T, PICH=0.94MW B=0.5T, PICH=1.24MW

Results: 
• The ne_bar of 1.2e19 m-3

was achieved with PICH of 
1.2MW and four series 
gas puffing (100ms, 80ms, 
60ms, 50ms).

• The achieved densities 
were proportional to the 
injection power of ICH, 
and electron densities 
were dropped with large-
amount gas puffing and 
the low-level PICH cases. 

Checking the neutral pressure 
and these contents using QMS
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