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Relation between Radial and Axial Losses in Tan-

dem Mirr ors
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� The tandem mirror remains a potentially attractive magnetic con�nement

geometry. The absence of toroidal curvature and internal plasma parallel
current gives the system strongly favorable stability.

� Advantages include:

1. no toroidal curvature of the magnetic �elds

2. no internal current

3. no sawteeth from magnetic reconnection

4. natural open divertor and possibility of direct energy conversion

5. control of radial potential pro�le [1]

� GAMMA-10 experimental results demonstrate that sheared rotation can

suppress turbulent radial losses.
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Machine Concepts: Gamma 10
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Figure 1: A schematic of the Gamma-10 (
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Table of Machine Parameter s
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Parameter G10-HI G10-HP KSTM-FR value
a .36 m .36 m 1.5 m
L 6 m 6 m 30 m
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Con�nement Times for the Gamma-10
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To determine the diffusivity coef�cients , we use the parameters for a KSTM fusion reactor, and match the Bohm, gyro-Bohm, and ETG scaling
laws to the L97 prediction at

576 8:9 8

MW.
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Con�nement Times for the Gamma-10
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Con�nement Times recalibrated to the Gamma-10

data

GAMMA-10 – slide 9

PICH + PECH(kW)

t E
(m

s)

0 100 200 300 400

0
40

80
G10 calibrated

with Cho '05 data

ETG
gyro�Bohm
L97
H98
ISS04

f c = 0.84  kV



Pastuk ov End-Loss Time
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The Pastukov end-loss time is:
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for a deuterium-deuterium reaction. This leads to a power
loss from the ends of the mirror:
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Pastuk ov End Loss Times for the Gamma-10

GAMMA-10 – slide 11

Te(eV)

t p
(s

)

20 140 260 380 500

0.
00

0.
10

Pastukov time from Cho '05

f c = 0.84  kV



Bib liograph y

GAMMA-10 – slide 12

[1] T. Cho, J. Kohagura, M. Hirata, et al. Nuclear Fusion. 45 (12), 2005.

[2] K. Yatsu, T. Cho, H. Higaki, et al. Nuclear Fusion. 43 (5), 2003, p358.

[3] T. Cho, J. Kohagura, T. Numakura, et al. Phys. Rev. Lett. 86 (19), 2001,

pp4310-4313.

[4] J. Pratt, W. Horton, Phys. Plasmas. 13 (4), 2006.


	Relation between Radial and Axial Losses in Tandem Mirrors
	GAMMA-10
	Machine Concepts: Gamma 10
	Table of Machine Parameters
	Confinement Times for the Gamma-10
	Confinement Times for the Gamma-10
	Confinement Times for the Gamma-10
	Confinement Times recalibrated to the Gamma-10 data
	Pastukov End-Loss Time
	Pastukov End Loss Times for the Gamma-10

