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Doppler-broadened lines with large widths, indicative of
ion energies much higher than the thermal electron energies,
are sometimes observed in Z pinches [1-4].  In some Z-pinch
experiments, these large energies are likely due to a high ion
temperature [3], but turbulence may dominate in others [4].
The rate of the aneutronic fusion reaction
3He+D→4He+H+18.4 MeV, is near its maximum at ion
temperatures of 200 keV, similar to those measured on the Z
facility in experiments described in Ref. 3. Viscous heating of
the ions due to the dynamics of the m=0 instability is an
attractive candidate to generate high ion temperatures. The
important parameters at stagnation determining whether ion
viscous heating is dominant are the ratio of the ion-electron
equilibration time to the radial Alfven transit time, and the
magnetic Prandtl number. Both should be larger than one.
Importantly, for Z pinches in which this viscous process is
not expected to be significant, ion heating was not observed
[5]. When integrated over the pinch volume, the viscous
heating can be expressed in terms of an effective additional
nonlinear resistance, as in the magnetic bubble model
proposed in [6].   Employing a 1D Lagrangian RMHD model
with ion viscous heating, we investigate the scaling of 3He-
bearing Z-pinch parameters up to currents of 60 MA, and
evaluate their favorability for the 3He+D reaction.

1. K. L. Wong et al., Phys. Rev. Lett  80, 2334 (1998).
2. J. S. Levine et al., Phys. Plasmas 8, 533 (2001).
3. M. G. Haines et al., Phys. Rev. Lett. 96, 075003 (2006).
4. E. Kroupp et al., Phys. Rev. Lett. 98, 115001 (2007).
5. M. G. Haines, “Viscous Heating at Stagnation in Z-
Pinches”, in Dense Z Pinches, American Institute of Physics
Conference Proceedings No. 1088, p. 57 (2009).
6. A. L. Velikovich et al., Phys. Plasmas 7, 3265 (2000)

_______________________________
*Work supported by DOE/NNSA

1Berkeley Research Associates, Inc., Beltsville, MD 20705
2L-3 Communications, Reston, VA 20190

________________________________
* Work supported by a Government Agency


