Assessing the Validity of the Staged Z-Pinch with FLASH: Preliminary Simulations
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Summary/Conclusions

As a first step of validating the Staged Z-Pinch (SZP) concept, we have performed

FLASH simulations of SZP with a silver liner and ideal physics LR

LLE

« Successful FLASH simulations require imposing a high value of the
magnetic resistivity and applying temperature ceilings in the vacuum

- Simulations show a mass-averaged fuel ion temperature at stagnation of
410 eV with ideal physics

« The high-Z liner allows for significant diffusion of B field that can play an
important role in the pinch stability
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The Staged Z-Pinch (SZP) concept emerged as a potential high-gain fusion

energy source
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Schematic

Advantages of SZP
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The viability of the SZP concept has been questioned recently
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What can FLASH contribute to this discussion?*
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Proper treatment of the vacuum is required for Eulerian codes (FLASH)
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density fluid that transfers the B field from
the boundary condition to the liner
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- Temperature ceilings were applied in

the vacuum FLASH simulations are robust to changes in
parameters modeling the vacuum.




Proper treatment of the vacuum is required for Eulerian codes (FLASH)
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Analysis of the trajectory of SZP2 FLASH simulations with ideal physics
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Analysis of the trajectory of SZP2 FLASH simulations with ideal physics
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Analysis of the trajectory of SZP2 FLASH simulations with ideal physics
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Analysis of the trajectory of SZP2 FLASH simulations with ideal physics
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Shock preheating is not as significant in ideal-physics FLASH simulations
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Shock preheating is not as significant in ideal-physics FLASH simulations
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Shock preheating is not as significant in ideal-physics FLASH simulations
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What is the role of the diffused B field?

UR
LLE
x 10'2
0.20f 1.4F TS
I I | 1 2 III\\ I _Thermal i
: : ' I8 breakthrough (R N-eeemnnn s E
l**: 0.15f------- Radiation On - . : reaiirond : il . =--Magnetic :
3 Radiation Off g 1o - A
2010 I A SRR S ) 2 R N A A ST
Z 2ol . J K = Ve
& 0.05 \ £ o4l T
S O0OBF-- i o i Al S ERREEEEE -
=" i z
0.2f oo Fo-t]- e R
0.00L : E : ; : 5 : 0.0L: i
O 20 40 60 80 100 120 140 0.3 0.4

t (ns)

- Thermal conductivity is reduced by a 12%
The diffused B field barely ensures thermal insulation of

for w,7, = 0.2. the fuel but could enhance the stability of the pinch.
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Summary/Conclusions

As a first step of validating the Staged Z-Pinch (SZP) concept, we have performed

FLASH simulations of SZP with a silver liner and ideal physics LR
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« Successful FLASH simulations require imposing a high value of the
magnetic resistivity and applying temperature ceilings in the vacuum

« Simulations show a mass-averaged fuel ion temperature at stagnation of
410 eV with ideal physics

« The high-Z liner allows for significant diffusion of B field that can play an
important role in the pinch stability
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