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Spherical tokamak Globus-M?2

* R[cm]/a[cm]=36/24=15
* By=1T,1,=500 kA

» Diverse diagnostics, heating and CD systems,
including 2xNBI, ICRH, LHCD, plasma gun

« Extreme P, /V =6 MW/m3

Parameter Globus-M Globus-M2

Btor/Ip, T/KA 0.4 /250 1/500
1 MW
| MW 40 keV
NBI 30 keV ¥
€ 1 MW
50 keV
ICRH, kW 120 500
LHCD, kW 100 500

First plasma: April 2392018

28th IAEA Fusion Energy Conference (FEC2020) 10 -15 May

2021 - Virtual Event 2



L-H transition at the Globus-M?2
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B impact on plasma performance in Globus-M
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High plasma current results in an easy access of regimes with high average density n,= (8-10) 10'® m3
and longer pulse duration

Double increase of the plasma current and toroidal magnetic field results in 4-fold T, increase in the
plasma core

The observed strong growth of the plasma total stored energy is related to the increase in of the plasma
energy confinement time

The energy confinement time values obtained for B;=0,8 T fits well the predictions made using ST-like
scaling developed at the Globus-M tokamak for B;<0.5 T: zzoc 1 0-48B128 [Kurskiev NF 2019]
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Electron and ion heat transport analysis
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Power balance analysis was carried out for plasma with
similar n,= 6.5-7-10m-3 and different Byand I, (0.4 T/0.2
MA, 0.7 T/0.3 MA and 0.8 T/0.4 MA) using ASTRA code

The beam heating power deposition and W_fstwere estimated
by NUBEAM and full orbit modelling with 3D-fast ion
tracking algorithm.

W,+W,+ W_ 't corresponds well to the values measured by the
diamagnetic loop WP'A

W_fastyWPIA =~ 0,1
Both y,~ y; decrease in the plasma core by 2-2,5 times

Anomalous ion heat transport contribution can be assumed for
low collisionality plasma for B;=0,8 T case.
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Collisionality impact on energy confinement
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» Experiments carried out on the Globus-M2 demonstrate strengthening of the confinement dependence on collisionality

for lower v* range in ST.

» This experimental result highlights the difference between the physical processes that governs thermal energy transport
in high and low aspect ratio tokamaks.
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Impact of the Globus-M2 data on energy §J§3msmute
confinement scaling for ST's
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» Strong 7 dependence on Byand moderate on | is still valid for By =0,8 T
* Globus-M2 data allows to estimate 7z dependence on size for ST’s
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Summary slide, Globus-M2, EX-P7 659
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Strong z¢ dependence on Brand moderate on I is valid for spherical tokamak with B; =0,8 T

A twofold By increase in the Globus-M2 enhances the synergistic effect of improving both electron
and ion heat transport with decreasing collisionality that led to 3-fold rise of 7

Experiments carried out on the Globus-M2 demonstrate strengthening of the confinement
dependence on collisionality for lower v* range in STs, opposite to high aspect ratio tokamaks
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