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Z-Pincnes 
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.- The wire  array  material is accelerated  toward  the  axis of symmetry to form a hot..: :-;': 
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~- dense  plasma  there. 



I Wire array  fabricatior, 

The Z-Machine 
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Sandia's  Z-machine  uses  large  electrical  impulses  (curren 
energies of 11 MJ ) to implode  wire  arrays. 
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20 MA and  stored 

The  resulting  plasmas  provide  high  energy  density  physics (HEDP) conditions capame 
of producing  up t a w  of x-rays  (for @J total  energy). .. ., .. a - 

230 / #  4 
: !i_ .'~< 
i < 

.&Z 

One  key  application of the  x-ray  source  to  symmetrically  drive  capsules in inertial 



Z-Beamlet 

Sandia's  Z-Beamlet  (ZBL),  a  multi-kilojoule  large-aperture (>30 cm)  Nd:Glass  laser 
i~ . i  developed  as  LLNL's  National  Ignition  Facility  prototype,  creates  x-rays  for  radiographic 
s*-&wgz ..i. pictures of fast-moving  high-energy  density  conditions  on  the  Z-Accelerator. . ., _ _  -i p L  
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Z-Beamlet Schematic: 
18 lews 
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Pre-shot 
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Imploding Capsules 
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Data from November 2001 ( Fe  foil @ 6.7 keV) 
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The Petawatt  Modification: 



Z-Beamlet Modified 
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59.7 cm ID '7 
Max Beamsize = 
42.2 cm X 42.2 cm 
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Pulse width: 

















Object 
(Last  stage of OPCPA) 
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Optical  Layout  (Front-End) 

Relay  Plane 1 
(just  after  table  edge) 

\ 

Relay  Plane 3 
(at  intended DFM 

.. location) fL. . 
,+’. * .  

Relay  Plane 2 
(at  output of 
16mm rod) 
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Optical  Layout  (Main  System) 
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Relay Plane 2 
(at VSF lens 
after  pass 2) 
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Beam  Area: 200 cm2 
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Pulsed 

Status: 
Power 

The  basic  shell  to  the  west  capacitor  room was finished  over  the  summer of 2002. 

Much of the  key  hardware 
placed in the  room.  Several 

Infrastructure  issues  such 
being  completed  prior  to  activation. 

Access  control  and  interlock issues  are 
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January 2003 Status: 

Design:  Check 
Rods/Spatial  Filters/  Lenses: Diagnostics 

Quoted; 
Faraday  Rotators: 

Design:  Complete; 
Optics:  Avaliable 

Available/ordered; 

OPCPA 
’ OPCPA F r o n t d :  

Constructing at GA 

Infrastructure 
Tables:  Available; 
Spaceframe:  In  Fab; 
HEPA’S: In  Fab I Amplifier  Cases/  Power: I 1 

-: d I 

/I 
Amplifier 

Steering Mirrors 
Mirror  Design:  Complete; 
Mirror  Mounts:  Bid  phase 

2 
Desired  Completion:  Desired  Completion:  Desired  Completion: 

<Mar ‘03 e May ‘03 e May  ‘03 

Operational r ’+- 
Laser I 

I Main Cavity 
Infrastructure 

Main Amplifiers 
Design:  Complete 
Amplifier  Hardware: 

Complete 
Refurbed  Amplifier  Slabs: 

Arrived; 

. Design:  Partial; 
Rails:  In  Design; 
Facility  Work: 

In  Construction I 

< Feb  ‘03 

- -  

PulSea 
Power 

Design:  Complete; 
Building:  Complete; 
Facility Work: 

In  Construction; L J Procurement-phase 
Hardware:  Mostly  in I ~ ~ , , , e d  Completion: 
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Folding  Mirror 
for ZBL - 

Folding  Mirror 
' . -' for  Test-bed- 

1 

1.6 m  diameter 
Focal  Vessel 
(w/ Parabola) 

. .  



Conclusions 

Sandia's  motivations  for  a  petawatt  laser  are  advanced  radiography  and  fast  ignitor 
studies  with  the  Z-accelerator  facility. 

Grating  damage  thresholds will limit  the  output  to  less  than 2.25 kJ  for 500 fs 
radiography-based  pulses  and  to  less  than 4.5 kJ  for 5 ps  fast  ignitor-based  pulses. 

Additionally  B-integral  limits  will  keep  the  energy  less  than  roughly 4 kJ,  regardless of 
pulse  duration. . ,  ,- , 

An initial  step  will  be  to build a  laser  test-bed  using  spare  parts  at  a  sub-apertured." ' 
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beamsize. 

Such  a  test-bed  system  will  nominally  achieve 0.5 PW operation  and  will  allow  all 
development  work to proceed  without  impacting  ZBL. 


