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Outline

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

1. Columbia Non-neutral Torus (CNT) ςwith Ken Hammond et al.

Present: Neutral plasmas, EC-heated. Langmuir probes profiles

Next:      Heating and diagnostic upgrades.

2. CIRCUS Tokamak-Torsatronhybrid ςwith Tony Clark, Michel Doumetet al.

Present: Finished construction. Calculated Poincarè plots.

Next:      First plasma. Experimental Poincarè plots.

3. TARALLO Toroidal Electron Cyclotron Resonance Ion Source for Accelerators ς
with Claudia Caliriet al.

Present: Single particle tracings endorse feasibility of various ion extraction techniques 

Next:      Confirm by modeling multiple interacting particles. Build device. 
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CNT
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CNT was built in 2002-2005 with DOE and NSF 
funding to confine non-neutral plasmas
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Parameter Value

ne 1012-1014 mҍо

Te 1-100 eV

B
0.01-0.2 T (typ)
0.3 T(max)

R 0.3 m

a 0.1 m

Vp 0.13 m3

P >10ҍмлTorr

Increasing pressure of neutrals P
increased degree of neutrality 
up to quasi-neutral 

[X. Sarasola, PPCF 2012]



CNT has some unique features in 
international stellarator scene
ÅLow aspect ratio, A=1.9-2.7

ÅLow B<0.3T Ą potential for relatively high b, provided sufficient ne

and Te are reached? 

o High bMHD at W7-AS [A. Weller]

o Proposed high bstellarator [H. Laqua]

o High bfits in tradition of Columbia. Comparison with HBT-EP?

ÅHigh fraction of trapped particles

o ECCD: low Fisch-Boozer CD efficiency

o Efficient OhkawaCD

o Trapped Electron Mode (TEM) turbulence?

ÅMovable IL coils 

ÅLarge vessel 
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CNT now confines neutral, 
microwave-heated plasmas for several minutes 
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1kW of ECH at 2.45 GHz is sufficient to obtain 
Te=10-15 eV

Langmuir probe measurements 
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ne<7x1016m-3 (underdense ECH)



Observed Te are consistent with injected power, 
confinement stellarator scaling and cutoff ne
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Flat profile is consistent with broad injection 
and deposition
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New 10 kW, 2.45 GHz Magnetron being installed
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10 kW will be launched from different ⱴ, more 
tokamak-like. Will require higher BT than usual.
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Conformal launcher might enable first ever directexcitation of 
Electron Bernstein Waves (no Mode Conversion)



100 kW of EBW heating could lead to b�C�í�ì�9
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