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Joint discussion meeting between SWIP and
Kyoto U.

Speaker: Dr. Yihang Chen (SWIP)

Title : Staircase measurements and
associated transport study in magnetically
confined toroidal plasmas

Time : July 18 (Thursday) 16:00 - (JST) and
15:00 - (CST)

Contact person: W. Wang (SWIP) and Y.
Kishimoto (Kyoto U.)
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“E X B staircase is considered to be
a weak transport barrier accompanied
by staircase-like density temperature
profiles, which was confirmed in HL-ZA
experiments. One interest is how a E X
B staircase responses in the modulation of
heat input power. In our fullf flux-driven
gyrokinetic simulation, a E X B staircase is
clearly formed with moderate heat input
power, in which ion temperature gradient is
near marginal to drive ITG instability. On
the other hand, a E X B structure is broken
once heat input power is increased enough
except the case with optimized magnetic
configuration such as reversed magnetic

shear one. It is meaningful to check the
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response of a E X B staircase on increased
heat input power and the accessibility to
ITB”
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Wenbin Liu, Yihang Chen et al., Evidence of
E X B staircase in HL-2A L-mode tokamak
discharges, Physics of plasmas 28, 012512 (2021).
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Development of diagnostics and plans for burning
plasma experiments on HL-3 tokamak

Prof. Deliang Yu
(Southwestern Institute of Physics) L

HL-3 is a newly constructed tokamak in SWIP and the first plasma was obtained in the year 2020.
Focused on the performance of HL-3, around 40 sets of diagnostic systems were developed. This
presentation addresses the progress of diagnostic systems and the preparation for the deuterium-
tritium experiments. The report consists of four parts, the development of diagnostics on HL-3, overview
of deuterium-tritium diagnostics, design progress of the deuterium-tritium diagnostic systems as well
as the challenges and related issues. The first part introduces the status of diagnostics measuring the
plasma densities, temperatures and plasma radiations, etc. The second part depicts the status and the
requirements of the diagnostics for the deuterium-tritium plasma; the third part describes the progress of
the diagnostics for the deuterium-tritium, and the last part displays the challenge issues for the diagnostics
of the burning plasma.

HL-3 Tokamak m‘g:‘,gﬁ, e

HL-3 tokamak (known as HL-2M previously) constructed in Chengdu, 2020

focus on critical physics and technology challenges for ITER and next-step fusion devices
o High performance, high 8, scenarios compatible with advanced divertor
o Tests and validation of high heat flux plasma-facing components
o |nvestigation of advanced plasma physics with high performance

HL-3 Main Parameters

Major radius R=1.78m
Minor radius a=0.65m
Aspect ratio R/la=2.38
| Plasma current 1, =2.5(3) MA
Toroidal field Br=22(3)T
Elongation £=1.8-2
Triangularity 5>05

NBI (20)+ECRH (14)+

Heating power
LHCD (4)+ICRH (6)
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Transport phenomena in laser plasmas and the role of nonthermal particles
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Ion acceleration by a collisionless shock wave in a magnetized plasma
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