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Columbia operates two stellarators and is designing a third one for a variety of
studies:

1. Columbia Nomeutral Torus (CNQwith Ken Hammond et al.
PresentNeutral plasmas, Eeated. Langmuir probes profiles
Next. Heating and diagnostic upgrades.

2. CIRCUS Tokamddrsatronhybrid ¢ with Tony Clark, Mich&oumetet al.
PresentFinished construction. Calculat€incae plots.
Next: First plasma. ExperimentBbincaée plots.

3. TARALLO Toroidal Electron Cyclotron Resonance lon Source for Accetera
with ClaudiaCaliriet al.

Present:Single particle tracings endorse feasibility of various ion extraction techniqt
Next: Confirm by modeling multiple interacting particles. Build device.
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CNT

&2 COLUMBIA UNIVERSITY

IN THE CITY OF NEW YORK 3



CNT was built in 2062005 with DOE and NSF
funding to confine nonneutral plasmas

Parameter Value

Ne 10t2%-10% mb ©

T, 1-100 eV

B 0.01-0.2 T {yp)
0.3 T(max)

R 0.3 m

a 0.1m

Vv, 0.13 n?

P >10 “Torr

Increasing pressure of neutrdfs

increased degree of neutrality

up to quasineutral
[X.SarasolaPPCF 2012]
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CNT has some unique features in

International stellarator scene
A Low aspect ratioA=1.92.7

A LowB<0.3TA potential for relatively highb, provided sufficienn,
andT, are reached?

o HighbMHD at W7AS [AWeller]

o0 Proposed higlb stellarator [H.Lagud

o Highbfits in tradition of Columbia. Comparison with HBFP?
A High fraction of trapped particles

o ECCD: lowischBoozer CD efficiency

o EfficientOhkawaCD

o Trapped Electron Mode (TEM) turbulerfice
A Movable IL coils
A Large vessel
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CNT now confines neutral,
microwaveheated plasmas for several minutes




1kW of ECH at 2.45 GHz is sufficient to obtain
1.=1015 eV

Langmuir probe measurements
20—

som

Electron temperature, eV
=
-
-

04 05 06 07 08
W. normalized

S COuMBIA UN VRS n.<7x10%m-3(underdense ECH)



TE, MS

ObservedT, are consistent with injected power,
confinement stellarator scaling and cutoff,

Tissos = 0.256 RV g% 089y 0=1p=0-29,04
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Flat profile is consistent with broad injection

and deposition
p =0.08371 =15 deg
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New 10 kW, 2.45 GHz Magnetron being installec

MueggeGmbH
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10 kW will be launched from differen# , more
tokamak-like. Will require highemB, than usual.

p = 0.5007 =90 deg
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Conformal launcher might enable first evaéirectexcitation of
Electron Bernstein Waves (no Mode Conversion)



100 kW of EBW heating could leadlboC i1 9



