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Highest	
  resolu-on	
  
hotspot	
  image	
  on	
  the	
  

NIF	
  to	
  date:	
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(limited	
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We	
  successfully	
  fielded	
  Penumbral	
  Imaging	
  on	
  
the	
  NIF	
  –	
  on	
  IP	
  (58x	
  Magnifica-on)	
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Gbar	
  solid	
  sphere	
  target,	
  on	
  Image	
  Plate	
  of	
  DIXI	
  LoS:	
  

Image Plate: 
Magnification: 58 

Pinhole	
  array	
  

Raw-­‐Image	
  plate	
  
(equatorial	
  view)	
  

Penumbral-­‐images	
  

ReconstrucZon	
  

10	
  µm	
  radius	
  (1/e)	
  

Reconstructed	
  
hotspot	
  image	
  



Summary

16	
  

-­‐  1.5µm	
  resoluZon	
  Penumbral	
  Imaging	
  
has	
  been	
  successfully	
  fielded	
  on	
  the	
  
NIF	
  

	
  
-­‐  Penumbral	
  imaging	
  has	
  potenZal	
  of	
  

significantly	
  improving	
  hotspot	
  
imaging	
  in	
  ICF	
  implosions	
  

	
  
-­‐  Manufacturing	
  challenges	
  of	
  quality	
  

apertures	
  have	
  been	
  overcome	
  
	
  
-­‐  Many	
  possible	
  applicaZons	
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reconstructed source distribution (in target plane)
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resulting Penumbral Image (in detector plane)
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Penumbral	
  Imaging	
   Pinhole	
  Imaging	
  

Reconstructed	
  Penumbral	
  Image	
  
N140928-­‐004	
  

20	
  um	
  

x (um)

y 
(u

m
)

source distribution (in target plane)
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“we	
  just	
  scratched	
  the	
  surface”	
  



OpportuniZes,	
  QuesZons,	
  and	
  Summary	
  
•  OpportuniZes	
  

–  H-­‐CMOS	
  cameras	
  becoming	
  available	
  for	
  more	
  applicaZons;	
  new	
  models	
  imminent	
  
–  MulZlayer	
  coaZng	
  capabiliZes	
  synergy	
  (Wolter,	
  KB)	
  at	
  NIF	
  and	
  Z.	
  
–  Opportunity	
  for	
  collaboraZon:	
  	
  penumbral	
  imaging	
  on	
  Z?	
  	
  What	
  kind	
  of	
  aperture	
  would	
  

you	
  use	
  for	
  a	
  Z	
  pinch?	
  
–  In-­‐chamber	
  D-­‐SLOS	
  on	
  Z	
  could	
  be	
  transformaZonal;	
  both	
  for	
  imaging	
  and	
  spectroscopy	
  

•  Moving	
  to	
  high-­‐yield	
  on	
  all	
  HED	
  faciliZes	
  means	
  that	
  developing	
  and	
  integraZng	
  capabiliZes	
  for	
  
extreme	
  environments	
  will	
  be	
  transformaZonal	
  

•  QuesZons:	
  
–  What	
  impact	
  does	
  Zme-­‐integraZon	
  have	
  on	
  Te	
  measurements	
  from	
  Fe?	
  
–  Possible	
  resoluZon	
  from	
  processing	
  of	
  pinhole	
  imaging	
  vs.	
  penumbral	
  imaging	
  
–  What	
  are	
  the	
  performance	
  impacts	
  for	
  H-­‐CMOS	
  imagers	
  and	
  diodes	
  from	
  radiaZon	
  

damage?	
  	
  What	
  about	
  X-­‐Ray	
  absorpZon	
  in	
  the	
  ROIC?	
  

•  Summary:	
  
–  Early	
  successes	
  for	
  H-­‐CMOS	
  at	
  NIF	
  and	
  Z	
  
–  Low-­‐energy	
  X-­‐Ray/electron	
  detecZon	
  diode	
  developed	
  and	
  characterized	
  
–  X-­‐Ray	
  I&S	
  capabiliZes	
  coming	
  online	
  at	
  Z	
  for	
  diagnosing	
  MAGLIF	
  
–  KB	
  microscope	
  coming	
  online;	
  8	
  micron	
  resoluZon	
  demonstrated.	
  	
  Development	
  needed	
  

for	
  higher-­‐energy	
  crystals	
  
–  1.5-­‐micron	
  penumbral	
  x-­‐ray	
  imaging	
  demonstrated	
  	
  


