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1. Introduction



electron density diagnotics-Interferometry

B plasma electron density is one of the most importamt parameter on tokamak

B Interferometry has become a standard diagnostic means for measuring electron density
profile on fusion devices.
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FIR interfferometers on EAST
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FIR interfferometers on EAST

EAST The study of particle confinement and transport in the plasma
Magnetic surface information core region is critical in recent physics experimental research
| 3’\ on EAST.
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motivation

The spatial resolution of the single-channel and multi-channel interferometer system is
limited by the current optical system arrangement.

The core region plasma is the key to the particle confinement and transport on EAST.
Motivated by improving the spatial resolution and providing technological means for the
study of non-global physical phenomena induced by MHD instabilities effects, a higher
spatial resolution measurement is needed.

A line array detection scheme is proposed for spatial resolution upgrade on the core
region of plasma.



2. SS| system on EAST and
Line array detection

scheme



The layout of the SSI system on EAST

B a vertical single-channel 0.65 THz solid-source interferometer (SSI) system, installed at the
K port of the EAST device.

radiation-shielded laser room



0.65THz SSI system
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The conceptual design of the line array detection scheme
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HEMT line array detector

B The IF signals are detected by an AlGaN/GaN line array high electron mobility transistors
(HEMT) detector
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beam-shaping compenent

€ ZEMAX optical simulation results

2 DB

€ bench test results

« the laser beam through the cylindrical lens is compressed into a stripe within 4 mm

« bench test results are consistent with simulation results

« good performance of the lens
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3. Experiment results and

discussion



Intermediate Frequency (IF) signals
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Density measurement by the line array detection

EAST #134794
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€ \With the successful application of the phase meter and data acquisition module, real-time
array electron density measurements can be implemented during plasma discharge.
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Density perturbation phenomenon
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Density perturbation phenomenon

EAST #134788
Spectra of SSI three channel line-integrated electron density signals
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M Line array detection scheme is proposed to improve the spatial resolution of the SSI system, and
it has been successfully applied for the first time on EAST.

B Three channels line-integrated electron density signals are detected during plasma discharge by
line array detection SSI system.

B The electron density perturbation phenomena are also observed in the spectra of three channels
electron density signals, which shows a good capability of the line array detection system to

study small-scale spatial MHD phenomena.

Future work
B By optimizing the optical system and improving the channel of the line array detector, the precise

measurement of a large coverage area in plasma core region will be realized.
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