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DYNAMIC COMPRESSION RESEARCH RESULTS: SHOCK COMPRESSION

 Rapid materil loading it
—<10-1000 nsfime scales
— Nearly adiabatic load =P ————1 visAR
— Extreme conditions
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— Reveals a wide range of material phenomena sample  window
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 Chemico reactions Explosives ~Very lorge vindow correcion (27-29)

Electromagnetic (Z) — Consistency study and HEL under investigation
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— Sample varibilty
PROBLEM: WINDQWS NEEDED TO MAINTAIN STRESS Tl Xl i

~ Sub-nanosecond rise fimes
‘© Windows must be:
— transparent (primarily visible, emerging infrared and x-ray applications)
~robust fo chemical, thermal, and mechanical stresses
 example: NaCl s ot o partculrly good choice
~ easily understood ond modeled
@ No time dependent phenomena
© Other considerations:
~ Mechanicol impedance:
— Thermal conductivity
— Cost (relative fo experiment)
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— Transpaent (vsble infrared, x10y) r
~ Large elastic range 7 |

50-100 GPa, possbly higher £o0s fh
— High mechanial impedance 04 Transient contrast losses
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@ Nature diamond is too expensive — i
—Typicalimpact window (17 0.0. X 1/4” thick): st A Y T ) ST
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©3.2 cweighs n ot 57 crats (11.3 )
—Waves travel ot roughly 18 km/s
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‘The diamond anvil cell revolutionized

‘@ Mass scales as 1, (100 ns requires 1.6 corat) ~ static high pressure research. Schematic Lo dies of diamond beyond 100 GPa (1 o R
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[APPROACH: INVESTIGATE SYNTHETIC DIAMOND
© (VD diamond: © Limited number of sources
— Single cystals — Comegie DOE Allionce Center (CDAC)
~ Colorless — Apollo Diamond
— Lorge windows possible e
— Can be more perfect than natural diomond.
 Harder

© Higher thermal conductivity

Undisturbed material

SIGNIFICANCES DYNAMIC COMPRESSION AND BEYOND

‘@ Dynamic materils campaign applications
— Immediate impac: high impedance window for shock and isentropic compression
 High pressure liquid isentropes (deuterium, water)
© Dynamic strength measurements
 Diamond melt studies (NIF capsule material)
~ Foture impacis
© Dynamic pyrometry and x-ray diffraction measurements
» Combined stafic-dynamic compression experiments
@ Broader applications
—Novel diagnostics (disposable neutron detectors)
— Micro-electronic/mechanical systems
— Other possibilies??

Left: 7x7x2 mm COAC diomond Riht: ~2 mm squore, < 1 mm fhick
(554000 market, ~5200 fo produce) commerdal diamond plate
(~5200 markel)
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