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Experiment we hoped to replicate using PDV
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Why PDV?

/\ Samples came in form of 25

mm diameter rods. Magnetic

v gauge experiments require 50
mm diameter cylinders. We

. still wanted measurements at
Disks :

multiple depths.

y

\_) Samples were cut as shown to
look for possible orientation
effects
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Plate impact experiment

Explosive Sample (4 each)

— PMMA Window
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PDV Impact Tilt Probe (4 each)

Flyer 6061-Al

Base-Plate 6061-Al
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1550 nm PMMA window correction factor.

(l used 1.00)
2s-401 1.584(7) 1.572(8) 1.008
AWE-1 0.2059 0.2192 0.94
AWE-2 0.2121 0.2179 0.97
AWE-3 0.4457 0.456 0.977

AWE data from Pete Keightley

Correction factors for 514 nm 1.00, J. Wackerle, SPIE (1987)
Correction factor 532 nm 0.99, L. Barker, supplied with VALYN VISAR
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Plate impact experiment

Explosive Sample (4 each)

— PMMA Window
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PDV Impact Tilt Probe (4 each)

Flyer 6061-Al
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Impact Experiment — Photos (shot 2s-405)
Note — AC Photonics collimating probes, 8 wedges
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Impact Experiment — Photos (Shot 2s-412)
Note Oz-optics 21 mm focusing probe
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Impact Experiment — Photos (Shot 2s-413)
The samples were cut as slabs, parallel to the axis of the rod.
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Optical layout and Interferometer setup

4 way split here

Laser 95:5 95% / N
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Raw Data (example)

Raw Data
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Spectrogram (example)

28=413 chl, 5 mm thick sample
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Time - Frequency Analysis: “Time resolution” defined by FFT
window size.

Interface Velocity — km/s — (uncorrected LilF window)
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deteclor outlput

Raw data and Windowed data
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Fourier transformed data

Fourier Transformed Data /
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Another method for finding the peak

Frequency Shift Fractional Fourier
exp(i2zot) f (t) > F(s—o) Transform

Peak at 42 N-1
F, => f exp(ib2znk/N)
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Shot 2s-413 data prior to correcting for tilt — raw time
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Interface Velocity - km/s

Shot 2s-413 corrected for tilt and time origin

] L

oL eImpact velocity 2.138 km/s

i eImpact Pressure ~ 13.62 Gpa

[ *Tilt ~ 11 mrad. Top first.
251 *Nominal distance to detonation 6.2 mm
20F 3.02 mm
15 F
10} . _ | |

: sol (g} 28-57 1350 GPa. x* =758 mm, t*=1.36 pus

05} - - f‘\\

. ] B 15[ )
0.0 IR T I I PR P T M PP I PP BRI R g [~ ;\m

d = 10}
00 02 04 06 08 1.0 1.2 1.4 16 1.8 20 2 [
Time—us 05 oo 2.0 |3.5 51 67
00 ‘-L_.__‘—l .—4‘1—1 .—.‘| I....-J " i 1 " " " 1 " " " i
0.0 .5 1.0 1.5 20 2.8
Time {us)
» Los Alam
NA?OSNAL L.EORAQR% UNCLASSIFIED Slide 18

EST.1943

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA

" e gv]
NVSE



Four experiments, different materials, same input,
different sensitivity
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Conclusions

-Methods for measuring wave-profiles from multiple samples presented.
-Wave evolution displayed, similar to that seen in embedded gauge measurements.

-Base-plate and sample signals multiplexed onto same detector. Signals must be
separated in time and/or space.

-Tilt corrections are important in this type of experiment.
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