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LMJ VISAR OPTICAL CHARACTERISTICS

Diagnostics Characteristics Measurement range Spectral range (nm) Field of view (mm) / dynamic (ns) /
& Setting g P g Spatial resol. (um) Temp. resol. (ps)

2 VISARs (Infra-Red and/or

> 0.5 - 200 km/
Q Green) mes
é 1 mm/ 10 um 5ns /50 ps
@)
| rate Shesk sk G 1064 and/or 532 up to up to
% (ASBO) . Cectivity > 100 5 mm /50 pm 100 ns / 100 ps

EOS Pack = arget reflectivity > 10%

Diagnostics set | -

Reflectivi N\
for EOS g
. s
experiments SID  [A%
: § Passive Shock Break Out 5 s / 50 ps

%l (FElZ0) Target temperature > 0.1 eV 1 mm/10 um up to
9 [550-750] up to 100 ns /500 ps
D Pyrometer 10 mm / 100 pm
>
% Passive 2D Image 2 images [5—20] ns/[75 - 200] ps

Need absolute
calibration

Need relative
calibration NNSA-CEA MEETING | JUNE, 29-30 2016 | PAGE 2



GLOBAL SETUP

Probe laser room  Optical table room

Casemate SWI SS2 floor
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CLAMAGING TRANSPORT BETWEEN TCC AND OPTICAL TABLE

/ Object Lens

Mo % TCC
Vacuum part of - Blast window
imaging transport \
L Target \__——Vacuum window
_ Chamber—>—— “\jm
wall M2 z“’f

P Field Lens
LC

Atmospheric part of
Imaging transport

—_—

-‘*“/Faradized window

Shielded room
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PROBE LASER SHIELDED ROOM

Attenuation > 70 dB, between
at least 30 MHz up to 3 GHz
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..................

PROBE LASER OPTICAL TABLE

Alignement

video
Toward optical camera
table room

6 optical fibers
(3 IR + 3 green)

Green injection
(532 nm) Fibers

Inspired by NIF VISAR design

IR injection
(1064 nm)
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...................

OPTICAL TABLE SHIELDED ROOM

Attenuation > 70 dB, between
at least 30 MHz up to 3 GHz

r | Optical Tunnel |

Main
entrance
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OPTICAL TABLE

Sydor Ross 5100 Streak cameras
with autocalibration module

VISAR optical path ] .

]

Kentech GOI

)
| image du la citde & traven

112 relais optique 1301
" $101
#
1523
WOC baunt /VOC b
Table analyse (niveau inférieur)

6 optical fibers
(3IR + 3 green)
from probe
laser room

Green injection
IR injection

Common optical path

Optical path from TCC

PSBO and SOP optical path NNSA-CEA MEETING | JUNE, 29-30 2016 | PAGE 8



CALIBRATION METHOD

Goal: global absolute photometric calibration for each channel from TCC to
streak cameras.

Imaging transport ~ 25 m
r ' 1
F

T !

Continuous calibration source
Object field = 10 mm

:E:I Streak camera

Calibration ™= | SB/pixel = f(Flux,,,..) ™= Radiance_,,..= f(LSB/pixel)

Experience ‘ LSB/pler ‘ RadlarlceTarget Black Body ~| Ttarget Black Body
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CALIBRATION METHOD

Goal: global photometric calibration for each channel from TCC to cameras.

Based on:

« slow sweep ramp capability (1-10 sec) of ROSS autocalibration module,
 custom multi wavelengths, continuous, calibrated light source placed at TCC by an inserter

Wavelengths domains:

« VISAR: 532 and 1064 nm (can be achieved using laser diodes)
« SOP: 600, 650, 700 and 750 nm (can be achieved using four laser diodes or four LEDs or

broad band spectrum)
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LIGHT SOURCE PRELIMINARY DESIGN

1" exit 1" entrance
port  port

0.5” entrance
port

Light emission
spectrum control

2" injection
sphere

2" emission

0 " Sphere 0.5" exit
s ports
P
o ‘ Spatial h ty (> 97%
- atial homogeneity (>
Sliding holes to Tonns P 1omog Y_( 0)
adjust the luminous flux  |mage Horizontal Profile
Transport N Coupe au centre
Emission lobe :

— Theoretical Lambertian lobe
Actual lobe

Intensité normailée
2 @
g 8 #

13 37 87 137 187 237 287
0975

pixels
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LIGHT SOURCE CALIBRATION

NIST calibrated tungsten-halogen lamp

Spectrometer

Entrance port

Based on LCS100 (SphereOptics ®) characterization system
Exit port of the source is placed at the entrance port of LCS characterization system

Source lobe is lambertian by design (2= sr) We are able to deduce

Source emitting surface known by design (1.27 cm?) the radiance source (W.srt.cm-2)
Total absolute spectral flux is measured by LCS100 T
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TYPICAL SOURCE IRRADIANCE

Calculation of typical source Radiance taking into account of photometric transfer
function of VISAR optical system and streak camera sensitivity and 1s slow ramp sweep

speed

Spectral Radiance LED luminous
domain (nm) (UW/sr/cm?) power (MW)

532
1064
600-650
650-700
/700-750
/50-800

67
3900
267
319
1000
4000

3
175
13
13
45
175
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LIGHT SOURCE DEMONSTRATOR

660 nm LED

127 mm

127 mm

. SMA fiber connector
530 nm LED 122 mm 0.5” exit port !

A few kg

m  Demonstrator build up with THORLABS parts
B Air cooled LED
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LIGHT SOURCE DEMONSTRATOR COMMISSIONING

@ CEA , on optical bench with optical relay and streak camera

4 meters long, 20mm object field of view, F#3

Source + object lens Field lens

@ OMEGA source could be placed in TIM, aligned at TCC and imaged with
VISAR’s optical relay. Sighal could be recorded by streak camera if equipped
with calibration module or any adapted detector.

Need OMEGA Target Chamber at atmospheric pressure.

Could be linked to an EOS experiment with Quartz target.
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NEXT STEPS

I Water cooled source demonstrator in order to be vacuum operated and guarantee 0.1°C LED
temperature control
LED on metal core PCB 150 | | =—Red Photometric
Water cooled Peltier module - Red-Orange Photometric
B Current stabilized power supply ~504

Amber Photometric

175

i

Relative Luminous Flux Qutput

~5%

40 60 BD 100

=

Thermal Pad Temperature *C

+1°C

B

Normalized Luminous Flux Im

oo . - - - -
200 00 4 Ll 800 fles] B0
Forward Current mA

50 mA

Nominal cable length for LMJ and/or NIF
& Another commissioning @ LLE
& At that step, final design should be set and nominal object construction launched
B Evolution : calibration in dynamical mode (ns sweep ramps) instead of slow ramp mode
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