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X-pinches are loads typically consisting of 2 or 
more wires that cross at a point. When current 
pulse with dI/dt > 1 kA/ns [1] is applied, the 
cross-point undergoes a magnetically-driven 
pinch that creates a T~1 keV hotspot that 
generates a ~1 J x-ray burst [1]. The x-rays from 
the burst can be leveraged for point-projection 
or monochromatic crystal radiography.

By tuning the material and mass/length of the 
wires, we may manipulate the timing and 
photon energies of the x-rays emitted.

X-pinch radiography would allow radiographs for shots where the ZBL 
laser is used to drive the experiment, such as MagLIF.

• ZBL can produce radiographs with about 450 photons/pixel by 
shooting Mn to produce E~6.15 keV photons.

• Ti x-pinches can produce 1.4-3.9 J yields of K-shell He-𝛼 radiation [2]. 
• Estimating ≈ 2 J at the He-𝛼 resonance line (4.75 keV), we get 2.6e15 

photons. 
• If our image plate has a solid angle of 4.58e-11 from the x-ray 

hotspot, we get  ~220 photons/pixel with a 1.5 mm Kapton filter.

We used the ~1MA, 150ns-rise Mykonos driver [3] at Sandia to test a 
variety of wire compositions, thicknesses and configurations to find 
how we could affect
1) the yield in the first x-ray burst and
2) the timing of the first x-ray burst

Fig. 2 Cross-section of Z machine center section transmission lines with extended convolute 
post for x-pinch.

We propose to add an x-pinch to the convolute post (fig. 2) 
connecting the lower anodes to the top anode. By extending the 
post past the top anode, we can add an x-pinch in the jutting path 
that can produce x-rays for imaging the load (at center).

60 kV charge 80 kV charge

6 wire cross-wire 
x-pinches

8 wire cross-wire 
x-pinches

hybrid x-pinches (single wire) machined x-pinches

Fig. 5 First x-ray peak energies (top row) and timings relative to the current pulse 
(bottom row) as a function of mass/length for two machine charging voltages.

Fig. 4 Shadowgraphs of x-pinch configurations tested. The machined x-pinches 
yielded no x-rays and thus do not appear in data analysis.

On 2/10/2023, we obtained a successful test radiograph on the Z 
Machine by imaging a tungsten mesh. The image had 24.3x 
magnification, imaging a mesh of 20 µm diameter wires with 150 
µm wire-to-wire spacing.
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Fig. 6 X-pinch radiograph of W wire grid
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Going forward we will attempt:
• Radiographing MagLIF loads
• Obtaining x-pinch spectra
• Modifying detector filtration 
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A projectile broke through the 
filters and damaged the image 
plate.

Fig.3 ZBL radiographs of 
MagLIF shots. Awe et al. 2013
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