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•
X

P
 to docum

ent voltage threshold
dependence on density, toroidal field w

as
successfully com

pleted.

•
T

hreshold has strong dependence on beam
energy, w

eaker dependence on toroidal field.

•
D

ependence on density aw
aiting further

analysis, but appears to be there.
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•
A

nalysis done w
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eters;

scatter in threshold
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ay be reduced
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local analysis.
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•
M

ode frequency to first
order ω

 ≈ k
⊥  V

A
lfvén ,

w
here…

•
k

⊥  estim
ated from

resonance condition,
ω

 ≈  ω
C  – k⊥  V

drift .

•
D

om
inant scaling is w

ith
toroidal field, in this data
set.
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•
16/25 shots T

R
A

N
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P
ed (w

ithout T
i data).

•
S

om
e com

parisons of shots w
ith/w

ithout
m

odes at "sim
ilar" param

eters (different
field, sam

e density/ beam
 voltage, sam

e
field/density, different voltage)
–

M
ay need to com

pare shots from
 last year and

this year…

•
I can provide equilibria and fast ion
distributions around C

A
E

 threshold.
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 neutron prediction low
, decay rate too fast.
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ew
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 calculation w

ith recalibrated T
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s very good
agreem

ent.

•
Ion tem

perature anom
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eaker, but still present.
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•
N

ot observed before.

•
F

ast neutron drops
correlated w

ith H
-alpha

bursts; fast ions hitting
w

all?

•
F

irst neutron drops precede
H

-m
ode transition; also

occur during "dithers".

•
S

m
all im

pact on soft x-ray
em

ission.
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•
S

trong T
A

E
 m

ost com
m

only
seen in H

-m
ode plasm

as
w

here q(0) is inferred to be
high.

•
F

irst strong burst precede H
-

m
ode transition.

•
F

ast ion losses seen on IF
LIP

.

•
S

trong bursts m
ay reflect

broader gap structure.
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•
M

ultiple m
odes burst at

the sam
e tim

e.

•
T

oroidal m
ode num

ber, n,
ranges from

 2 - 5 w
ith the

dom
inant m

ode being
n=

2 or 3.

•
M

ode frequencies in
reasonable agreem

ent
w

ith expected T
A

E
frequencies.
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•
H

ow
ever, first burst

precedes both events...

•
C

hange in q-profile co
u
ld

be opening gap,
decreasing continuum
dam

ping…

•
…

but not evident from
m

easured density and
q(0).
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•
C

ontinuous or w
eakly

bursting T
A

E
/E

P
M

 are
m

ore com
m

on.

•
N

o clear correlation in
reduced neutron rate or
fast ion losses in IF

LIP
.

•
D

etailed analysis of
m

ode stability/structure
in progress.
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•
S
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e of the m

ode
am

plitude m
odulation

represents "beating" of
the m

ultiple m
odes.

•
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ode grow
th and decay
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es are approxim
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•
H

igh and low
 frequency fishbones w

ere
found this year on N

S
T

X
.

•
T

heoretical w
ork is ongoing, but these are

believed to represent resonances w
ith the

precession and bound frequencies and beat
frequencies of these.

•
H

igh frequency fishbones also overlap the
"T

A
E

 frequency band".
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•
B

ounce resonance drives f.b.

•
P

redicted to be im
portant in

plasm
as w

ith significant trapped
fast ion population w

ith large
bounce angle.

•
S

uch a distribution often stable
to precession-resonance fishbone

•
C

ould be im
portant in ignited

plasm
as, driven by alphas.
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•
B

eam
 fast-ion distribution

calculated in T
R

A
N

S
P

.

•
B

ounce frequency/angle
calculated in O

R
B

IT
.

•
M

ostly low
er energy

beam
 ions interact w

ith
bounce fishbone m

ode in
N

S
T

X
.
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•
T

he equation for energy
change of a trapped
particle is:

•
F

or large bounce angles,
the l=

1 B
essel function
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inates, introducing

drive at the bounce
frequency
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•
B

eginning to identify
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e m
odes,

understand drive.

•
T

A
E

, M
H

D
 and fast

ion frequency ranges
overlap - m

any
resonance possibilities.

•
C

hirping suggests
E

P
M

-type m
odes -

generically f.b.'s.
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•
P

rogress has been slow
 over sum

m
er

•
T

heory m
aking progress in C

A
E

 m
odeling,

T
A

E
 m

odeling and f.b. studies

•
M

ore data needs to be analyzed
[reflectom

eters (f.b., T
A

E
 structure, C

A
E

am
plitude), sxi (f.b. structure), m

agnetic
fluctuation data (C

A
E

/T
A

E
 polarization,

w
avelength)].


