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Hg _jet _meeting, 01-18-05 Thomas Tsang * Instrumentation Division Ultrafast Laser Laboratory

* tight environment

» high radiation area

* non-serviceable area

* passive components

- optics only, no active electronics

* back illuminated with a single fiber laser - pulsed laser X

* transmit image through flexible fiber bundle
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Test target

Field of view
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New imaging fiber bundle New imaging fiber bundle
old fiber bundle : : .
Core size: 24 pm, Diameter: 1/4” Core size: 12 pm, diameter: 1/8”

SMD camera Total fiber counts ~50,000 in 3.17 mm diameter
CCD size: 134 x 13.4 mm Imaging ~243 x 243 fibers on 960 x 960 CCD array
Pixels: 960x960

. . ~11 ing fiber on ~4x4 pixels on full frame
Single frame: 240x240 pixels masie P

Reduced pixel size: 56 x 56 um ~1 imaging fiber on ~1 pixel on a single frame
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Lumitex® Inc.
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Flange
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Backlight illumination results

BROOKHFAEN
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fiber backlight laser light input

C cm scale b

o

. test target -
field-of-view: back illuminated light strip

NIR laser illuminated
at 1000 pulsesfframe

need >500 pulse/frame

~mJ/pulse in 1-MHz reprate !!
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COHVCnthnal ShadOW lllumlnatlon approaCh ? Instrumentation Division Ultratast Laser Laboratory

Can NOT be implemented in this tight environment !
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font ifis
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Works OK 1n this tight environment
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Optical Components

*50/50 beam splitter: Edmund, 0.5 cm cube

espherical mirror: Edmund, f=3-in, D=3in< Au coated

esmall prism mirror: Edmund, 1x1x1.4 cm, Au coated

elarge prism mirror: Edmund, 2.5x2.5x3.54 cm. Au coated

*imaging fiber Edmund: %-in diameter, 12-pm core, 0.55 NA

eillumination fiber: ThorLabs, 0.22 NA, SMA-905 840 -um core

eimaging lens: Sunex, f=0.38-cm, f/# 2.6, diagonal FOV 54°, ¢1.4-cm x 2.0 cm
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Fleld Of VICW = lmaglng * Instrumentation Division Ultratast Laser Laboratory

field of view NIR background

imaging optics




Optical Diagnostics BROOKHEAVEN

NATIONAL LABORATORY

Ji
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field of view

NIR illumination
0.01 ms frame rate
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optical design in secondary containment
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One set of optics
per viewport

largest FOV
NIR illuminatio

0.01 ms frag

Conceptual design
completed
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An optical chopper in motion @ 4 kHz
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cionRe D Stationary image

10 ps/frame

)y 11
i gy ",
AT

Wi w‘“ iﬁ”ﬂlﬁ.”

4 .-.'I,'."'

’ifﬁ

i
"#lmlt;;f' ;

100 ps/frame
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PRIMARY WIDTH | G]?%}?E,IE 5 100 uS/fI'ame

with reflective mask

Line Segment: 150,0 - 150,315 Line Segment: 200,0 - 200,315

15028 15057 150 88 150118 150044 18504TR 1502 1500 150260 150,289 200,28 200,57 200,86 00,115 200,144 200,173 200,202 300231 200,360 200,280
Fosition Fosition

frame #12
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Laser power increase to ~40 W/pulse (instead of 10 Watt/pulse)

Depth of focus — apparent image size variation

3-in dia. spherical mirror (lens/mirror) with the right focal length
Anti-reflection coated (@ 800 nm) viewports

~50-m? long flexible, square shaped imaging fiber bundles — Schott Optics

Wound Fiber Optic Image Bundles

Spectral Transmission Wound Image Bundles

=40
2% / e —
= 30 / —1220mm
: 8 I F 2
=¥ w 20 0 7 i ——3800mm
ek 30 7 4575mm

e i E =
IG-154, 10 um size | ]
4 mm x 4 mm L

4.5 meter long e R EREED G D
Wavelength (nm) camerd
$5.7K A S

Radiation resistance of imaging fiber bundles and optics ? to be tested.
Number of viewports ? minimum of 3

Location of the viewports ? 5-inches aparts

How many fast CCD camera ? 1 fast (1 us) camera, 1 slower (250 us) camera ?
Switch from one viewport to the next with one laser/camera system ?




