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SUMMARY Access to the refraction angle is obtained in the far field of the imaging object where A ray-trace program was set up to investigate the features of a schlieren imaging system During the acceleration/deceleration phases of an implosion, we may be able
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- The density profile on the inner side of the shell has little effect on a radiograph signal due to
integration through two dense shells

— refraction mapping can help uncover more detail
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- A knife-edge schlieren system can be deployed for measurement of a refraction map | B | simulation
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— initial testing can take advantage of the existing crystal imaging system on OMEGA EP for 5.0 200 400 3100 3300 3500 Dashed line: 10 J of
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- Two issues that need addressing over a standard radiography system
— the Stab“'ty of the optica' system affects the background and therefore data ana'ysis Note: a Fresnel zone plate (FZP) or crystal imager is needed. Pinhole imaging does not work
— the inhomogeneity of the backlighter spot presents error in the data analysis
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A filter is used at the Fourier plane to encode information about O, that can be interpreted in the image plane.

Closer to stagnation, the refraction and absorption are combined giving more
information about the density profile
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The motivation for a refraction diagnostic is to gain more information about A schlieren diagnostic takes advantage of the spatial bandwidth of the backlighter
the density profile inside the shell through its first derivative using a knife-edge to image the amount of refraction
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LILAC time = 1700 ps
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_ _ - The most common schlieren stop is a knife-edge cutting half of the k vectors, - ' ' ' :
— D_ens_lty profile resulting in a 50% transmission | 200 400 3100 3300 3500
— Line integral (LI) e x (mm) X (mm)
- Refraction vertically up-passes more light beyond the knife: increased intensity
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100 200 300 400 500 340 345 350 355 - Refraction vertically down-passes less light beyond the knife: decreased intensity ‘ LILAC simulations
2900 ps
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- The dynamic range of the measurement is 0% to 100% intensity modulation
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Line integral (LI): radiography

d2(LI)/dx2: RER/XRPC (shadowgraphy)
Short-pulse Among other unforeseen issues with a brand new diagnostic, alignment

laser (OMEGA EP) Spatial filter e ! i | is a concern

and schlieren
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LILAC time = 1700 ps
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- Typical backlighting (only the image plane matters) Fourier plane at 3066.5729 mm

— movement of the backlighter spot is not a detrimental issue
i because the projection of the backlighter spot through the
framing object plane to the lens shifts very little
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1.875 keV - = = l — the pointing of the collection lens shifts the beam very little
— Density profile ' LOS block , - : 200 400 3100 3300 3500 in the image plane
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« Magnification = 15 I - Schlieren backlighting (the Fourier plane matters a lot!)

— movement of the backlighter spot >10% of its diameter
affects the results

— the same goes for the pointing stability of the lens

— the homogeneity of the spot at the Fourier plane matters
(image of backlighter)
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* Resolution = 10 um (limited by crystal abberations)
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The full system view shows additional filtration of cryo self-emission due to the
schlieren stop
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Movement of the backlighter spot changes the background level

Line integral (LI): radiography . .
and signal analysis

d(Ll)/dx: AFR or Schlieren (refraction)
d2(LI)/dx2: RER/XRPC (shadowgraphy)
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500 1000 1500 2000 2500 3000 3500 4000 Distinguishing between shot-to-shot backlighter brightness and misalignment necessitates a separate
diagnostic to measure a relative yield of the backlighter for the measurement of the background.

Self-emission at 1.875 keV

AFR: angular filter refractometry y (mm)
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