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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

IH
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•
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tim

es (from
 0.4 T to 0.7 T
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tim

es (from
 0.2 M

A
 to 0.25

M
A

)

•
B

T increased 1.75
tim

es (from
 0.4 T to 0.7 T

)

•
τE raised  1.9

tim
es (from

 4 to 7.5 m
s)

τ𝑬 𝐈𝐏𝐁𝟗𝟖
𝐲,𝟐

~
𝑰𝒑 𝟎.𝟗𝟑𝑩

𝑻 𝟎.𝟏𝟓

τ𝑬 𝑮
𝒍𝒐𝒃𝒖𝒔ି

𝑴
~
𝑰𝒑 𝟎.𝟒𝟖𝑩

𝑻 𝟏.𝟐𝟖

τE enchantm
ent for scalings: 

𝐈𝐏𝐁𝟗𝟖
𝐲,𝟐

1.3



0
1

2
3

4
5

6
7

8
9

10
0 1 2 3 4 5 6 7 8 9 10 11

0.25 M
A 0.7 T

0.2 M
A 0.4 T

WE, ms

<n
e >, 10

19 m
-3

IPB
98(y,2)

G
lobus-M

IP and B
T

im
pact on energy confinem

ent

32
20th International Spherical Torus W

orkshop 
O

ctober 28-31, 2019

•
Ip

increased 1.25
tim

es (from
 0.2 M

A
 to 0.25

M
A

)

•
B

T increased 1.75
tim

es (from
 0.4 T to 0.7 T

)

•
τE raised  1.9

tim
es (from

 4 to 7.5 m
s)

τ𝑬 𝐈𝐏𝐁𝟗𝟖
𝐲,𝟐

~
𝑰𝒑 𝟎.𝟗𝟑𝑩

𝑻 𝟎.𝟏𝟓

τ𝑬 𝑮
𝒍𝒐𝒃𝒖𝒔ି

𝑴
~
𝑰𝒑 𝟎.𝟒𝟖𝑩

𝑻 𝟏.𝟐𝟖

τE enchantm
ent for scalings: 

𝐈𝐏𝐁𝟗𝟖
𝐲,𝟐

G
lobus-M

1.3
2.1



0
1

2
3

4
5

6
7

8
9

10
0 1 2 3 4 5 6 7 8 9 10 11

0.3 M
A 0.7 T

0.25 M
A 0.7 T

0.2 M
A 0.4 T

WE, ms

<n
e >, 10

19 m
-3

IPB
98(y,2)

G
lobus-M

IP and B
T

im
pact on energy confinem

ent

33
20th International Spherical Torus W

orkshop 
O

ctober 28-31, 2019

•
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M
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•
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•
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A
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•
grow

th of T
e , T
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M
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D
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τE

•
W

M
H

D
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ed by kinetic m
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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
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