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Compact Helical System (CHS)

1988F-1999F (B HEHY M)
20005-2006 % (LI H-AF)

Bt 20T
R 1.0m
a 0.2m
Ap 5
Np 8

TSXRINTA—4
MERM: <200 U
WERE: 3%
FACAOERR: #IUR
BEFRE: <7000FHE
AAVRE: <#HBHE

FBEFEZE: ~3x1019m3

" HIBP#1
observation points

Poloidal Cross section 2

13



CHD: renovation of CHS
Update of the Coil PS System

UHV 18kV
58 ~94Hz HV 6.6kV 6

| CHs | CHD 5 ofe E

Coil Power Supply e

Bt 2.0 1.5 [;] ______ D
Pulse length 200 ms 1000 ms i . () sanaw
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CHD: renovation of CHS
Upgrade of ECH and NBI

_ NBL__| cHs | cHD _

Gyrotron#1 NBI#1
Frequency 54.5 GHz 77GHz Energy 40 keV 40 keV
Power 450 kW 1MW Power 1 MW 1MW
Duration 100 ms <2s o . 100 ms <1s
Gyrotron#2 NBI#2
Frequency 106.4 GHz 7522.";22/ Energy 30 keV 40 keV
Power 500 kW 1 MW Power 1 MW 1MW
Duration 100 ms <2s Duration 100 ms <1s
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CHD: renovation of CHS

Upgrade of ECH and NBI
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CHD: renovation of CHS

Thomson Scattering systems

Micro
] Eelsl  Phenomena
%4 scattering -

Physics quantities to be measured Macro
Phenomena

*r

» Local electron temperature profile

» Local electron density profile T—

« Velocity distribution snapshot (20 ns~) h —
Measurement “ 1”’“]

Specifications N

3 systems
> High energy Thomson(Velocity distribution) Temporal variation
of 7. profile

v" 100J (by a factor of >50 for LHD TS-

laser)
v’ Max. 50GW i e
v' Two time frames per one plasma shot \m'\;@
. R P Spectrometer
» High rep. rate Thomson(Local T, n.) up to =
100kHz. Local >30 points L el St e
» Standard Thomson scattering system 30Hz., ) “@ | H Nolch filer
. | e 7
Local >30 points - Vindaw
4 Concave \\/ . concave
\ .;5“ Probe laser mirror e

« End of March 2027—
SRR FE D 55 KER+ : Conceptual design of TS system...



CHD: renovation of CHS

Millimeter Wave system

Physics quantities to be measured

» Line averaged electron density (71,)
» Electron temperature profile (T.(R) )
» Electron density fluctuation (1,)

« Electron temperature fluctuation (T,)
« Magnetic field fluctuation (B)

Specifications

* Multimodal measurement will be done.
Concentrate multiple microwave diagnostic systems at
the 3-O port to allow synchronous measurement of
heterogeneous parameters for turbulence study.

« Higher harmonic (not only 2", also 3@ and 4t) ECE
can be observed for study of high energetic electron
activity and phase space deformation.

« Shorter wavelength (less than 1mm) THz-wave
interferometer is applied to improve the observable
density range (wider than that of LHD).

» They will start the observation from the beginning of
CHD experiment as an initial system.

Analytical method

« ECElIl is also planned to combination

measurement with HIBP at the same location.
» Ray tracing code: LHD(CHD?)Gauss, Travis
« ODAT-SE

Pictures/Schematics

3-O microwave station for fluctuation measurement
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» e [ 71
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CHD: renovation of CHS

Phase Contrast Imaging

Physics quantities to be measured Pictures/Schematics

» The line-integrated two-dimensional
turbulence image

» The spatial profile of turbulence
(density fluctuation with ion scale)

Specifications

» Conceptual design of the diagnostic is the
same as LHD.

* In CHD, three sets of new detector
arrays are planned.

« Each detector array is 32 rows by 2
columns, and a total of 192 channels,
which are larger than those of LHD by a
factor of 4, will be available

5 ;
t(s) T. Kinoshita et al, PRL 2024



CHD: renovation of CHS

Other diagnostics etc.

100 Polarization Spec.

- Heavy lon Heam Probe CXS 1.0 e p

£ 60 % 3 e Perpendicular NBI (8 MW)
- Charge Exchange Spectroscopy : aof 7 evens ol g Doy e |
- Motional Stark Effect Spectroscopy 0 o |
- Beam Emission Spectroscopy (@ R=425m bt =018 | S
- Doppler-free spectroscopy - S = oaf :

. . o =0.1 ms

- Polarization spectroscopy ° 0F averaged & gl |
- Impurity pellet injector N rrereens =
- Soft X-ray tomography P: W ¢ 0

S UF 17 events . !
o Bolometer g 205_ averaged Collision frequency (s )
- Hard-X-ray spectroscopy NE

528 529 530 1000

- Magnetics/Langmuir Probes wavelength (nm)

R LAN, Data acquisition SX tomog. An example of camera allocation g ol
* RF probe 31

- Collective Thomson Scattering(CTS) %\@_ ‘",o

- Coherence Imaging Spectroscopy v _—--‘ & ot

Schematic diagram of AXUV array

Energy (keV)
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