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LLNL survivability system
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Example: Dynamic
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Commissioning using Kolsky bar
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 Good agreement between FBG and SG
* Peakrise time 10-90%: t,~ 10 us
* Bandwidth: 0.35/t, ~ 35 kHz

* Ringing feature: ~100-200 kHz 0
e System intrinsic limitations W
* Laser pulses every 20ns: 50 MHz | , | , , | | |

* Wave propagation along FBG: Time [us]
2mm/5mm/us = 0.4us: 2.5 MHz

* FBG mounting details
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Historic context Examples
* Pressure measurements in thermal
Ultrafast photonic systems for FBG sensing ignition of high explosives detonation
developed at LLNL more than a decade ago * Pressure wave tracking in weak inert
shocks
P . e Strain measurements during magnetic
Optical l , field driven magnetostriction effects
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Testing

Capacitor
Bank
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Experiment design
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150um glass

Laser pulse:
tamper
A =1053nm
PDV E=20J
—> At=20ns
d=10mm

Square Al bar (9x9x50mm)
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FBG results and reproducibility

Shot 1
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Shot 2
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Signal amplitude variations
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T and spectrograms
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Future developments

Testing improvements

* Frictionless motion

* Cylindrical bar shape

* Teflontampers

 Lateral PDV measurements
FBG design n-phase shift region
Different length
Glue thickness

+ 5
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A S Core I
* |Imbedded probes Cladding
* Plastic body 0s
Simulations 07

 Rad-Hydro codes
e Thermo-Structural codes

Reflection Spectrum of nFBG
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Summary

* FBG were commissioned using Kolsky-bar
* Fast (~100ns, 10MHz) changes detected LIGHT impulse experiments
* FBG amplitude had frequency content similar to strains
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