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-
no evidence of anom

alous ion  heat transport w
as observed in N

B
I H

-m
ode 

for Ip =
0.1 –

0.25 M
A, B

T =
0.4 -0.5 T
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•
Toroidalm

agnetic
field

plays
a

crucialrole
in

the
therm

alinsulation
efficiency

in
ST

w
ith

R
/a=1.6

-1.7

•
“E

ngineering”
τ

E scaling
for

the
G

lobus-M
N

B
IH

-m
ode:

τ
E

G
LB=6.08

Ip 0.48±0.21
B

T 1.28±0.12P
abs -0.54±0.26n

e 0.77±0.04,,m
s

•
B

oth electron and ion heat transport decreases w
ith collisionality

yielding B
T τ

E ~ ν*
-0.46±0.05

•
Ion

heatdiffusivity
doesn’tcontradictw

ith
neoclassicaltheory

predictions

•
M

icrotearing
m

ode
islikely

the
cause

ofelectron
heattransportin

G
lobus-M

N
B
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-m
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plasm

a.

26
20th International Spherical Torus W

orkshop 
O

ctober 28-31, 2019



G
lobus-M

2
•

R
[cm

]/a
[cm

]=
36/24

=
1.5

•
B

T
=

1T,Ip =
500

kA

•
D

iverse
diagnostics,

heating
and

C
D

system
s,

including
2xN

B
I,IC

R
H

,L
H

C
D

,plasm
a

gun

•
E

xtrem
e

P
heat /V

=
6

M
W

/m
3

First plasm
a: A

pril 23
rd2018

Param
eter

G
lobus-M

G
lobus-M

2

B
tor/Ip, T/kA

0.4 / 250 
1 / 500 

N
B

I
1 M

W
18-30 keV

 

1 M
W

18-40 keV
 

+
1 M

W
40-50 keV

IC
R

H
, kW

120 
500 

LH
C

D
, kW

100 
500 

<T
i >, keV

0.4 
1.5(3)

<T
e >, keV

0.5 
1(2) 

<n
e >[m

ax], 
10

20m
-3

1
2

ĲE, m
s

5-10 
12-25 

27
20th International Spherical Torus W

orkshop 
O

ctober 28-31, 2019



H
-m

ode at G
lobus-M

2

28
20th International Spherical Torus W

orkshop 
O

ctober 28-31, 2019

B
T = 0.7 T Ip = 0.25 ±

0.3 M
A

B
eam

 absorbed pow
er ±

0.4 M
W

Stable transition to H
-m

ode under N
B

I

τE
= 8 m

scorresponds to H
IPB98(y,2)= 1.2-1.3

A
nalysis of the energy confinem

ent w
as carried out 

for the quasi-steady discharge stage dW
/dt §

0

0,0
0,1
0,2
0,3 0,12

0,14
0,16

0,18
0,20

0,22

0,5

0,6

0,70 10 20 30 40

0,0
0,5
1,0
1,5
2,00 2 4 6

0,0
0,5
1,0
1,50 1 2 3 40,12

0,14
0,16

0,18
0,20

0,22

-2 0 2

 

 

Ip

Ip, M
A

N
B

I 28 keV 875 kW

H
-m

ode H
IPB(y,2)

 

Itf

Bt, T

 

nl

line average density, 10
18m

-2

 

Dalpha_div

D
D em

ission a.u.

gas puff

 

M

stored energy, kJ

 

sxr

SXR
, a.u.

 

Up

loop voltage

 

mhd

tim
e, s

m
irnov signal

#37974

0 1 2

1



0
1

2
3

4
5

6
7

8
9

10
11

12
0 1 2 3 4 5 6 7 8 9 10

0.25 M
A 0.7 T

G
lobus-M

2
0.3 M

A 0.7 T

W, kJ

<n
e >, 10

19m
-3

0.2 M
A 0.4 T

G
lobus-M

Total stored energy enhancem
ent

29
20th International Spherical Torus W

orkshop 
O

ctober 28-31, 2019

Plasm
a total stored energy rises m

ore then 3 tim
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•
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tim
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M
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)

•
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•
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•
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M
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•
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A
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•
grow

th of T
e , T

i , W
M

H
D

and
τE

•
W

M
H

D
confirm

ed by kinetic m
easurem

ents

•
loop voltage decrease

•
pulse duration increase
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Ip and B
T rise leads to:

-χ
e  drops in the plasm

a core by a factor of 2

-
ion heat transport im

proves -neoclassical χ
i decreases by 2-3 tim

es

τ
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