REDUCTION OF PROTECTION
FROM LASER EYEWEAR WITH

ULTRASHORT EXPOSURE

23 Jan 01

David Stolarski

Biological Research Assistant
Air Force Research Laboratory



Collaborators

Robert Thomas, PhD
Benjamin Rockwell, PhD

Jacob Stolarski

« Gary Noojin




System Layout

14-09
Deféf::m,f

slage Moves

J3-S10
Detecior

GCR 3RA
Laser p— ]

Spatial Filter



NS Data Collection
<
e Laser
— Nd:YAG (1064 nm, 532 nm)
— 5ns, 100ps

e Energy Measurement

— Ratiometer (10-100 uJ)

— Molectron (J3-S10, J4-09)
« Beam Diameter

— 2-4mm
e Software

— LabVIEW
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N Summary of Samples Tested
=
QQ
Code 5ns 532 5ns 1064 100ps 532 100ps 1064
SAMPLE A (P)
SAMPLE B (G)
SAMPLE C (G)
SAMPLE D (G)
SAMPLE E (P)
SAMPLE H (G)
SAMPLE | (P)
SAMPLE J (G)
SAMPLE K (P)
SAMPLE L (P)
SAMPLE M (P)
SAMPLE S (P)
SAMPLE T (P)
SAMPLE KG3 (G)
N AN Y,
Y Y
1x 10°to 1 J/cm? 1x 10°to 1 J/cm?

1x 10°to 1 x107 W/cm? 1 x 104to 1 x108 W/cm?
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“Bleaching” of
glass filter (Sample D)
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Increased optical absorption in =
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plastic (Sample A). L Ry
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~ Samples
sample | waterial | R | ngm | N ; ; % o1
m-3 m-2 m-2
D Type | et e | () (s) (cm?) | (cm?)
JAN Polycarb 3.0 532 6.6E+18 5.0E-9 3.35E-10 5.18E-18 1.80E-17
A Polycarb 3.0 532 6.6E+18 1.0E-10 3.35E-10 4.65E-18 1.00E-17
B Glass 1.0 532 3.1E+18 5.0E-9 9.60E-08 3.80E-17 2.60E-18
=] Glass 1.0 532 4 5E+18 1.0E-10 1.50E-08 2.65E-17 5.70E-18
D Glass 3.0 532 3.4E+18 1.0E-10 8.00E-08 1.75E-17 2.50E-18
H Glass 2.0 1064 6.5E+18 1.0E-10 9.80E-09 5.10E-18 1.60E-16
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N\ j.f Predicted effects of pulse duration On

ees transmittance curves (Sample A).
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 Predicted effects of pulse duration on \iim;

bleaching curves (Sample B).
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Effects of short pulse, high irradiance exposures
to laser filters can be significant.

It may be possible to identify a fixed set of
parameters describing transmittance for any pulse
duration and energy density.

When collecting data, it is
essential to increase
iIrradiance to the point
where bleaching levels off.
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