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In the previous campaigns significant ion heating effect was demonstrated during
neutral beam injection experiments tre GlobusM spherical tokamak. lon temperature
two-three times increase was measiaelow and moderate densg[1]. Predictive ASTRA
simulations confirmed by experimentshownpoor electron heating at sucharegime.One
of the most attractive fusiorelevantscenarioss a high plasma density regimasthe fusion
power depends squarely on densi@jtst experimerdl results obtainedear GlobusV
density limit during OH and auxiliary NBI heating are presemtethe current repariThe
permanentmprovement in the vessel conditioningakes possible to operate at currents in
excess of 230kA and high average dersitie the target OH regime.The densies
~(6-7)[10" m*® were achieved at the final stage of the dischai@ge of the experimental
difficulties specific for high density regime operation was the practical microwave
interferometer limit of measurements séty the refraction of microwave rayith 1mm
wavelength GlobusM has rather big plasma cressction (~1m0.5m) and difficulties
arose with microwave interferometprobing along vertical(~1m) chord). The practical
limit of measurableveragalensity isdependent on plasma shape and usu@Hy10*® m?,
Routine operation of multipulse Thomson scattering diagnostics resolves this prébiem.
problem of discharge reproducibility which is essential during high demegjtsneoperation
was also significait simplified, as the laser pulse train of-20 pulses makes possible the

recording of temperature and density spatial and temporal evolution during one machine
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density was basically controllezkternallyby the gas puff
and the contribution of the wallsan be neglectedt was Fig.2 Plasma paramete

) . waveforms in NBI shot with
achieved due to mentioned above accurate \yjtimate puffing rate
conditioning in combination with boronization. Another important part of experimental
scenario was theycle of high density shot followed by low density shots to prevent wall
saturation by deuteriunNeutral beam was injected at two different discharge time peints
at 135 ms “early beam heating” and 10 ms later “normal beam HeaBiagminjection
lased for 2030 ms.Typical waveforms of plasma parameters*abrmal beam heating,
high puffing rateat the plasma currenbelow 200kA are shown irFig.1. Fortunately in this
particular caseline averagel density increase up to 27.10° m® was measuredy
interferometerAlso the well pronounced ion temperature increase is seen, which is novel for
high density range in Globu$/.

The highest densities were achieved at higher plasma curfeatty beam heating”

and ultimate gas puffing ratdhe plasma current was increased up to-2590 kA andthe

neutral beam power wasbout 0.5 MWwhich was approximaty equal tothe OH power
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dischargeat the densityjowered by 25%is shown inFig.5.

The secand effect is the achievement of highesp to datedensity in GlobusM.
Absolute densities of abo@10?® m* were observed at the central parttoé plasma
column. It is difficult currentlyto satisfy high precisiordemands on TS scatterirtensity
measirements as the absoluRaman scatteringalibration was not made yet. Keeping in
mind the relative calibrationf n(R) profile by the link to the line integrated density profile
measured bymicrowave interferometeat the OH phase of the discharge obain the
density temporal dependence showikiig.6.

Volume averaged density value in this experimegproaches td.210?° m® The
Greenwald limitat 170 ms is 4.5 16° m®

Finally, afew remarks on plasma column MHD stability at such a regioéd be
made. Global plasma column stability is conserfig@dhe whole durationof the discharge,
in other words the NB injection makes the discharge more stable by stabiliziggWREh
arespecific forhigh current (low g=3.5) OH discharges. The seabspecific instabilityis
snake instabilityn high density dischargeBormerlyit seeradto create alensitylimit [2].
The typical behavior of SXR intensity pattern during
snakedevelopment in the Globu discharge is shown ir
Fig.7.

Snakeslon’t occur atultimate puffing rate irhigh P‘ - N AN
density NB heated discharges.

Thereason for thecurrent termination at the fina

stage of the discharge is not understoodeytber in OH g

1545 o

or in NB heated discharges. Fig.7 SXR intensity behavior

- . ) shows the development
Efficient heating of electrons was observedh@ ' ,=1/n=1 structure in OH

GlobusM for the first time during NB injection of~0.5 discharge

MW, ~30 keV beam. Very high density.~2-1G°m* was achieved at low magnetic field
~0.4T and low @s=3.5values.
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