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Abstract

To overcomeahetemperaturdarriersetby impurity radiationlossean theearlierTCSexperimentsJCS
upgrade(TSCU) has beenbuilt with particularfocus on obtaining UHV compatiblewall surfaces To
further minimize impurity ingestioninto plasma,wall-conditioningtechniquesncluding glow discharge
cleaning (GDC), siliconization and Ti-gettering are being carried out in TCSU. The chemical and
morphologicalcharacterizatiowf thewall surfacess doneusingx-ray photoelectrorspectroscopyXpPS),
scanningelectronmicroscopy(SEM) andenergydispersivex-ray spectroscopyEDS).

This studypresentsan overviewof the surfaceanalyticalstudieson the wall surfaceghroughoutthe first

yearof TCSU operation Theeffectof GDC, siliconizationandTi-getteringon TCSU surfacesalongwith

subsequemglow dischargesandplasmashots,will bediscussedAdditional datafrom experimentsarried
outin aseparatesystemfor detailedstudyof thesetechniguesvill bepresented

Impurity Challenge in the
Drevmus experiment, TCS:
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-Impurity radiation is Iidentifled as the main obstacle in achieving high
temperature plasmas

To address impurity issue:

-TCS upgrade (TCS-U) has been built with strict precautions to achieve UHV
hygiene

-Surface Analysis System has been set up to Investigate surface
preparation/wall conditioning techniques and plasma-materials interactions

Surface Analysis System

-Equipped with surface analysis tools including x-ray photoelectron
spectroscopy (XPS) and auger electron spectroscopy (AES) that
facilitates compositional and chemical examination of the near surface
(2-5nm deep).

- Plasma/glow exposed samples in TCS-U can be transferred to the
surface analysis system under vacuum

- Preliminary wall conditioning experiments can be carried out and
tested using the glow simulation chamber

Additional (on campus) SEM/EDS facility:

-Scanning electron microscopy (SEM) coupled with energy
dispersive x-ray spectrocopy (EDS).

-High resolution surface imaging

-Ability to determine elemental composition of micrometer sized
features on the surface

-Easy and fast sample preparation/installation and data processing
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