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Z's inner MITL experiences current loss from charged particle
cross-gap flow of expected e~ densities of 1013 - 10" cm™3
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An existing platform on Mykonos provides diagnostically accessible
A-K gap geometry scaled to match Z's inner MITL field strengths

Typical Mykonos Current Pulse
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Second-Harmonic Orthogonally Polarized Dispersion Interferometer
(SHOP-DI) diagnostic design for Mykonos
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The SHOP-DI intensities I, 4, and I_,c are sinusoidally related to the
effective areal density (n,L)
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SHOP-DI data analysis (intensity fluctuations)
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SHOP-DI data analysis (effective areal density)

=T9) [ | T T oo EE e mE s mmmm—_m— o
<0 —AP 1800 | The phase change can be tracked via:
— i +lo ]
< —1GAs (A) lenn= 1 V, — DC
< -180 ~BTMI (P3) 600 d, = cos™? x cal
T |
50360 o (Load) 114002 1 cal
nversion Points O d
E = an
O -540} 200 = | A
" _ O !_ A®D [rad]| = &, — P,
j::@ _720 _ 0 --i.-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-T-_-_-_-T--
0 50 100 150 200 250 300 350 400 ittt
Time |ns o
[ns] o 107 {600
O,
\ ;/ 10 150
| The effective areal density is then calculated via: 1210 ~ ) 1300
| |f‘g3 mtlo ;5
' (neL) [cm 2] ® —1.527 x 10"1°(A®D [rad]) 8 Tnoa ey {1509
R e e e e e e e e el = B Mt e BTM2 (Load)
e Inversion Points| 0
< 10

0 50 100 150 200 250 300 350 400

Time [ns]



Conclusion

- The SHOP-DI diagnostic at SNL has been upgraded, allowing it to measure electrode plasma
free electron effective areal densities that are expected to form in the inner MITL and
convolute regions of TW-class accelerators like the Z machine.

2 (NeL)mip = 6.3 X 1013 [cm™2] (4.11 [rad] sensitivity)
AngLYmax = 4.8 X 101® [cm™2/ns] (2 [GHz] bandwidth)

« The areal density is considered “free electron effective” since it's calculated assuming the
plasma’s refractive index is solely affected by free electrons.

- There may in fact be substantial bound electrons that are affecting (positively) the
detected phase change, thus affecting (negatively) the calculated electron areal density
below reality. So, this is really a minimum free electron areal density measurement.
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