November 7, 2006
To: Fred Dahlgren, Mike Zarnstorff, Hutch Neilson
From: Wayne Reiersen

Subject: Eliminating PF6

Eliminating PF6 could potentially greatly simplify the coil structures.  A study was undertaken to assess the feasibility of this option.  The results do not look very promising.  Although PF1-5 could be used to provide the poloidal fields needed for the reference equilibria (see Figures 1-5), the PF currents were substantially higher (see Table 1).  Note that the poloidal fields for the reference equilibria were originally produced with PF3-6 alone.  The higher currents in PF1-5 would complicate rather than simplify the structural design (and analysis) of the stellarator core and make power supply upgrades more demanding which are not directions we want to go in.  The reduced coil set (PF2-5) is also less effective in reproducing the multipole fields compared to PF3-6 (see Figures 6-10).  The purpose of this memo is to just document that we turned over this rock.
Table 1 – Coil current (in amps) for reference equilibria
[image: image1.emf]Coil EQ1 w/o PF6 EQ2 w/o PF6 EQ3 w/o PF6 EQ4 w/o PF6 EQ5 w/o PF6

PF1 U+L 0 2275 0 -136 0 -4264 0 -4639 0 2743

PF2 U+L 0 -4620 0 640 0 4286 0 5133 0 3531

PF3 U+L 4237 866 2222 -275 2222 -192 1452 -515 -18056 -3381

PF4 U+L 3000 14861 -2400 -2700 -2400 -12097 -4424 -15885 -18750 -26127

PF5 U+L 8455 -978 1006 1877 853 7636 2323 10450 4475 10354

PF6 U+L -7473 0 767 0 5376 0 6428 0 4369 0


Figure 1
[image: image2.emf]Iota >0.5 vacuum equilibrium

-1.5E-02

-1.0E-02

-5.0E-03

0.0E+00

5.0E-03

1.0E-02

1.5E-02

2.0E-02

2.5E-02

3.0E-02

3.5E-02

4.0E-02

0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0

R(m)

B(T)

EQ1

w/o PF6


Figure 2
[image: image3.emf]Iota <0.5 vacuum equilibrium
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Figure 3
[image: image4.emf]120kA, zero beta equilibrium
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Figure 4
[image: image5.emf]179kA full beta equilibrium
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Figure 5
[image: image6.emf]320kA zero beta equilibrium

-4.0E-02

-3.0E-02

-2.0E-02

-1.0E-02

0.0E+00

1.0E-02

2.0E-02

3.0E-02

4.0E-02

5.0E-02

0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0

R(m)

B(T)

EQ5

w/o PF6


Figure 6
[image: image7.emf]Nullapole fit
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Figure 7
[image: image8.emf]Dipole fit
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Figure 8
[image: image9.emf]Quadrupole fit
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Figure 9
[image: image10.emf]Hexapole fit

-3.0E-02

-2.5E-02

-2.0E-02

-1.5E-02

-1.0E-02

-5.0E-03

0.0E+00

5.0E-03

0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0

R(m)

B(T)

Hexapole

PF3-6

PF2-5


Figure 10
[image: image11.emf]Octupole fit
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Cc: Strykowsky, Heitzenroeder, Williams, Nelson, Cole
