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Pinhole Aperture Point Backlighter Development Experiments on Trident Post Shot Report 
9-13 sluly 2001 

We accomplished this to some degree and then attempted, with some success, to obtain a 
good PAPBL image in the presence of this noise. Results of this work suggest methods 
that might reduce the background noisc in Omega PAPBL images. 

Goals: 
A. 
B. 

Obtain a pinhole aperture point backlighter (PAPBL) image on Trident. 
Develop a method to simulate the high-energy background contribution to 
PAPBL images seen 011 Omega experiments in order to allow future 
experiments to optimiz,e signal-to-noise in PAPBL imaging. 

Laser conditions: 

A beam: Worth Port 
0.8 ns 
180 J 
200 pm spot 
Start of beam defines To 

I3 beam: West Port 
0.8 ns 
180 J 
minimum spot size 
0.5 ns earlier than A beam 
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Pinhole Aperture Point Backlighter Development Experiments on Trident Post Shot Report 
9-1 3 July 20011 

Target 
Alignment 
Scope 

Trident setup: 

Top View: 

Vkw from West: 

GXI-X 
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Pinhole Aperture Point Backlighter Development Experiments on Trident Post Shot Report 
9-1 3 July 2001 

Layout near target chamber center: 

200 pm spot on target 
‘1130 J, 0.8 ns sq 

250 rnrn 
from BL 
to MCP 

Point Aperture 
Back1 ig h te r 

I 
--I IO mil Be blast shield 

(5 mil on several targets) 
from 61- 
to grid I 

v +--+ Grid to be imaged, 
mounted on 10 mil Be 
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Pinholo Aperture Point Backlighter Development Experiments on Trident Post Shot Report 
9-1 3 iJuly 2001 

Target design: 

Parts: 

t-- 3 mm --- --+ +-- 2 mm 

0 
w\ 

Beryllium filter/tamper 
150 pm 

A 
0.5 mm 

Pinhole Aperture Backligter Targets 
for Trident Experiments 
July 9-13,2001 Pinhole 

25 pm Gold 

Glue Locations 

b 1 Titanium Backlighter 
1- 

Beryllium Piece 
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I 

I I 
I 

?------ -4 
/I 

I 

Stalk ( I  mm Diameter) 

\ 

Plastic 

I 90.0" 1 Y 
I View From Siaik 

Beryllium 

Titanium Backlighter Gold Pinhole 

(All diminesions in mm unless otherwise noted) 
Nick Lanier (P-24) 
Phone : 665-0236 
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Pinhole Aperture Point Hmkligliter Dowolopment Experiments on Trident Post Shot Report 
9-1 3 *July 2001 

Grid: 
The grid being imaged was a model Ci-200F1-G electron microscope finder grid obtained 
from Energy Beam Sciences, Inc. It consisted of a gold grid with 28 and 40 pm bars 
surrounding 90 p m  square open areas, The center of' the grid was marked with two 
arrows, and rectangles of the grid were identified with a number and letter combination, 
allowing identification of locations on the grid. 

'The grid was supported by gluing it a1 Ehree perimeter points to a 20 mil piece of 
beryllium. For alignment purposes, the grid was placed in the target chamber facing the 
backlighter. A 10 mil beryllium blast shield (5 mil on shots 13450 and 1345 1) was placed 
between the grid and backlighter to prevent damage to the grid. After the first few shots, 
the blast shield was replaced on each shot. 

Grid used in these PAPBL imaging experiments. The thicker bars are 40 ,urn wide, and 
the thinner bars are 28 ,urn wide, (Photos courtesy of B .  Carpenter.) 
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Pinhole Aperture Point Backlighter Dewelopment Experiments on Trident Post Shot Report 
0-1 3 ,July 2001 

Grid used in these PAP%L imaging experiments. The overall diameter of the grid is about 
3 mm. (Photos courtesy of B .  Carpenter.) 
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Pinhole Aperture Point Ehekliglrtev DewPhpment Experiments on Trident Past Shot Report 
9-13 July 20011 

GXI-X iirnacaeea 

6Sl.iot 134.30: 7'i diskibr timing. 

,Phot  134.1%: PAPBL tnrgct, grid was vnisnligned. 

1% 



PuniRale Aperture Paint t3ackliglrter Development Experiments on Trident Post Shot Report 
9-79 JUIY 2001 

Shot 1343.3: PAPLIL image qf a grid oil  ihe lower two strips. 

Shol 13434: I-1eett.r timirig gets tlzafull grid iwiage on the imager, but the blast shield has 
rxough dch-is to lurcwiir p o d  transmission. A 1 mil Be blast shield was added to the 
Y I O S ~  ofttie GX1.X to diminatc the ligdir leak seen in previous shots, probably due to 
pinlzcdPs in the Be light shidd tin the GXI-X rtiicrocliannel plate. 



PiinProle Aperture Point t3ecltlighter Dewlolpment E:Kperiments on Trident Post Shot Report 
9-1 :3 July 200-1 



hut thc target 



Pktulhole Aperture P1oinl E3iir:ltlighter Dow:Yoprneni Experiments on Trident Pcnst Shot Report 
9-1 3 July 2001 

1 '6 



I '7 
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/ ,  I tie t:dgc rcspouisc or  tlrc irriaging W;P; iiie:isurcd by looking at a lineout aeros~ a number 
of bars iiu lhc iiiia}y. Wiillx no ~,inoothttig, a. lineout orre pixel wide gives the rcsults shown 
t9c:lmy. TIE 10% tc) 40% t.tlf;c ~cspoiiw is between I2 and I5 pm. If the resolution is 
lirriitctl only hy tlic sizc i d  thc pinholc, ihen tlic resolution (10-90%) should bc 68.9% of 
thc pintictlc radius, or I $,‘/ p i  Ibr thcw cxpct iincnts. ‘I’his demonstrates that we arc 
idiicving closc to the IErnii of what (XI hc achieved with 20 pm pinholes. 
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Pinhole Aperture Point Backlighter Development Experiments on Trident Post Shot Report 
9-13 July 2001 

-1 .o -0.5 0.0 0.5 1 .o 
Edge location (units of radius) 

Integrated area across a circle showing the predicted edge reponse of PAPBL imaging 
assuming that the resolution is limited only by the size of the pinhole. The IO and 90% 
points lie at k0.687 radii. 

23 



Pinhole Aperture Point Backlighter Development Experiments on Trident Post Shot Report 
9-13 July 2001 

Recommendations 
Based on this data, we believe that a large background can be obtained in PAPBL images 
from objects in the field of view of the detector radiating due to hot electrons from the 
target or similar excitation mechanisms. In order to get a high background on Trident, we 
had to: 

1) Remove the nosecone and snout from the GXXX allowing the imager to see a large 

2) Illuminate a plastic flag near the backlighter with a full energy Trident beam at best 

3) Place a piece of tantalum, approximately 28 mm by 28 mm, in a position such that it 

portion of the volume around target chamber center. 

focus. 

would be exposed to any hot electrons produced by the target and would illuminate 
the microchannelplate of the GXIX. 

To apply this knowledge to Omega experiments, it is recommended that: 

1) The imaging instrument use a nosecone to restrict the field of view as much as 
possible. 

example, gated imagers looking at the back side of the backlighter might constitute a 
major source of noise. 

2) To the extent possible, extraneous objects be kept out of the field of view. For 

3) Excellent images were obtained with less than 200 J of laser light on the backlighter. 
Backlighters on Omega should utilize the minimum amount of light necessary to 
obtain an image. 

4) If hot electrons are the major source of noise, higher-Z objects near the target and 
near the line of site should be shielded or coated by lower-Z materials to reduce the x- 
ray flux created. 

5) Filtering should be provided to eliminate x-ray background at lower energy than the 
backlighter. For the experiments preformed here, up to a total of 36 mils of beryllium 
were used in the light shield, nose cone, blast shield, grid mounting, and backlighter. 
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PAPBL Shot Log 

Date Time Shot Number Target Purpose 

09-Jul-01 1730 13430 Ti disk Timing shot 

Notes RPP in A Beam Energy 

A B 

No x rays on strip 1, x rays on strips 2, 3, 4 6 mm Hex 162 

10-Jut-01 13433 PAPBL Obtain PAPBL image Image on bottom two strips 6mmHex 163 

10-Jul-01 1109 13434 PWBL Obtain PAPBL image Image with obscuration, presumably due to blast 
snieid contamination 

6 mm Hex 156 

6mmHex 152 10-Jul-01 1312 23435 PAFBL Obtain PADBL image Beautibl image 

10-Jul-01 1405 13436 PAPEL Obtain image at lower magnification Reduced magnification 6mmHex 155 

1D-Jul-Oi 13437 PAPS4 Obtain image with backlighter at best focus, no 
iFp 

Misaiigned, no image none 180 

10-Jul-01 1600 13438 PAPBL Obtain image with backlighter at best focus, no Good image with high energy component none 167 
mF 

10-Jul-01 1705 13439 PAPBL Obtain image with backlighter at best focus, no Good image with high energy component none 176 
APP. material in close proximily to create hard x 

close proximity to create hard x rays 1 

11-Jul-01 1 144 13447 PAPBVNo Be Obtain image with no Be between BL and Pinhole Good image, data on strips 1,2,3, and going off 6 mm Hex 172 
(built by Nick) to see effect of Be on 4 (flags were on opposite sides of stalk as for 

other targets) 
11-Jul-01 131 3 13448 PAPBLMo Be Obtain image with no Be between BL and Pinhole Very noisy image, low contrast none 176 

(built by Nick) and beam at best focus to see effect of Be 

11-Jul-01 14 19 13449 PAPBL with Obtain image with drive on plastic flag using B Good image, but with exposure from plastic on 6 mm Hex 180 150 
plastic noise 
source 

plastic noise 
source 

plastic noise 
source 

beam timed to start 480 ps before beam A star6 the first strip 

11-Jul-01 1608 13450 PAPBL with Obtain image with drive on plastic flag using B Good image, but with exposure from plastic on 6 mm Hex 185 171 
beam timed to start 480 ps before beam A starts the first strip. Shuttle spectrometer on this shot 

11-Jul-01 171 0 13451 PAPBL with Obtain noise background with B beam on plastic Good image of noise on all strips, off center since - 182 
flag at best focus only. plastic is not centered. 



PAPBL Shot Log 

Date Time Shot Number Target pwQ= Notes RPP in A Beam Energy 

A a 

that the MCP sees the wWM 

12-Jul-ol 1107 13454 PAPBL with 
plastic noise 
source 

12-Jul-01 1215 13455 PAPBL with 
plastic noise 
source 

12-Jul-01 1330 13456 PAPEL 

12Ju!-Ol 1420 1 3457 Foam shot (for 
Nick) 

12-Jul-01 1527 13458 

12-Jul-01 

-,.- Obiain image with noise wne ofi the GXI-X so Good image, bui wih noise early. 5mmHex ?82 I DO 

that the MCP sees the world and the plastic noise 
generator 
Obtain image with noise wne off the GXI-X so 
that the MCP sees the world and the plastic noise ?a? 
generator and Ta foil 
Obtain image in the presence of the Ta foil with 
no CH drive to see if there is any contribution 
from Ti fluorescing the Ta 
not z PAWL shot 5mmHex? 166 

Good image, and wiped out at early time due to 6 mm Hex 191 163 

6 mm Hex? 176 Good image, liile evitlence of noise 

Obtdin image with noise wne on the GXI-X SO 
that the MCP can’t see the Ta foil 

Good image, some image from CH? 5 mm Hex? ? 

Foam shot (for 
Nick) 

not a PBPL shot GmmHex? :73 

? 



PAPBL Shot Log 

Date Time Shot Number GXiXTiming FCD Strip 1 Strip 2 Strip 3 Snip 4 Timing Notes 
PS ns ns ns m ns 

09-Jul-01 1730 13430 9.72 11.04 12.28 13.48 PCD on too low a scale 

10-Jui-01 904 13435 3018550 
before data was recorded 
on disk) 

10-Jul-01 13433 3018050 5.52 9 0 8  10.40 11 64 1280 

10-Jul-01 1109 13434 3018550 5.23 9.64 11.00 12.20 13.36 

lO-JU!-01 1312 13435 3018550 5.31 9.52 10.84 12.04 13.20 

10-Jul-01 1405 13436 3018700 5.16 9.76 11.08 12.28 13.48 

1c-:ti;-0: 13437 3018600 5.59 10.04 11.40 12.60 13.76 

10-Jul-01 1600 13438 3018600 5.30 9.60 10.92 12.12 13.28 

10-JUI-01 1705 13439 3018600 9.72 11.04 12.24 13.40 NasyPCDdata 

defect on disk 

11-Jul-01 1144 13447 3018850 5.43 10.00 11.28 12.52 13.68 

11-Jul-01 1313 13448 3018850 5.59 10.00 11.36 12.58 13.72 

11-Jul-01 1419 13449 3018850 5.66 10.12 11.48 12.68 13.84 

11 -Jul-01 1608 13450 301 8850 10.32 11.72 12.88 14.04 NoisyPCDdata 

11-Jul-01 1710 13451 3018350 9.54 10.88 12.08 13.24 Noisy PCDdata 



PAPBL Shot Log 

Dale Time Shot Numbsr GXIXTiri’iq Pcc Strip 1 Strip 2 Strip 3 Strip4 Timing Notes 

DS w ffi w ns ns 

12-Jul-01 952 13453 3018850 5 0 4  9 8 0  11 12 1232  1348 

!2-J1?!-0? 1107 13454 30!8850 5.54 9.96 11.28 12.52 13.68 

12-Jul-01 1215 13455 3018850 5.48 10.00 11.36 12.56 13.72 

12-Jul-01 1330 13456 3018850 5.20 9.80 11.12 12.32 13.48 

12-Jul-01 1420 13457 Not run 5.20 

1 2-JuI-01 1527 13458 3018850 5.80 10.04 11.36 12.56 13.76 

Not ru:: 

No GXI on this shot 

No data since trigger cable 
had already been :exwad 


