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and X-Ray Backlighting Targets at the National Ignition Facility
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Designs have been developed for a variety of implosion targets to provide
“point” sources of x rays or protons for backlighting experiments
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* The larger capsules used for x-ray backlighters have uniformity
issues related to the non-optimum O angles of the available quads

* The smaller capsules used for proton backlighters have issues
related to blowby laser light if phase plates are used

 Adding a Saturn ring offers solutions to both problems
— better uniformity for the x-ray backlighters
— elimination of blowby concerns for proton backlighters
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Different x-ray and proton backlighting platforms share common challenges
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e Obtain adequate uniformity using a limited number of quads

e Avoid excessive laser blowby
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The OpacCap platform, being developed to measure plasma opacities,
requires the use of the 23° and 30° quads for the capsule backlighter
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Polar DIM* with spectrometer

23°, 30° quads

Opacity hohlraum 1.25TW/ I:eam
TARPOS** with inner shields 2.5 ns flat
and sample
X-ray shield CH 20 zm
with aperture

CH capsule 2 mm

backlighter

*DIM = diagnostic instrument manipulator
TC12397 **TARPOS = target positioner
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The experiment produced an implosion strongly underdriven at the equator,
which could be corrected by the addition of a Saturn ring
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2.0 ns
16% rms

Radius (mm)
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A highly uniform design that uses 32 quads has been developed for EXAFS*
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e Center-of-mass radius
(1.8% rms)
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The first proton backlighter target (N150326) was driven by six quads,
giving a highly nonuniform implosion
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The predicted laser blowby was very large (~0.27 J/cm?2), requiring
near-opposing ports to be blocked to avoid damage to the laser

UR
LLE
z |
e Scattered light : e Post-shot simulation
up to 1.5 ns
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Greatly improved uniformity is obtained using four quads
in each hemisphere
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With phase plates in, the damage risk increases for smaller targets
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* Eight quads, 44.5° beams, phase plates in
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Small proton backlighter targets can be safely shot using a Saturn ring
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The capsule implodes with good uniformity in 3-D
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e Center-of-mass radius
(3.1% rms)
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The scattered-light flux is very small and is dominated
by reflections from the ring
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e Scattered light IR

64

QA;KV\\\‘\‘ - Ay,
TR

7
<Y

R
SO
ORI :
Z D »’:lzr//:,',//‘//.’/’/"ii%Y;I//r}//;. . ). LN SEREEN mm\\\‘\“‘;\\%\?\g\f‘:%‘:ﬁl’ \‘:\'Ai&t‘k(?t{‘\(\;t{?&\\*\ : 32
T NG R A A S e ST S VATAN G SR RS N
Z RLEEAAL LS R AR N RORIFAIRIE R
X QIDEEKS ™\ T NXKRIZEEKY Y
VOO 9% J V0 9058 ; 00,0050 \ KK oS
KX A - -0,0.0, ______ - OO OO

: '—‘,. ) by > 7 A 7/ e S NS
7 »"'»"’,"gQKQQ‘Qg&éA‘?:‘%"‘Q;%G:"’A‘/ ;f?q‘fp f):ér'z“’;;“:,\ f‘*‘\\\}‘\‘& e
(RS 7 WKL L= »
SASEZET 7 KIRESES”
, B R . . SESEEEEER oo

kJ/sr

\

| \

| ! \ \

| | \ \

I ' ! ! )
— - e | 360°

i | | | T T

| |

| I I ! ,

| | I

| |

| I

|

_____ T N U - — B P g —f— — —@— — = A — — — P —— A — -
VAVA Ve b T AN o Yo VA VA v Qg ;" .- 7 <7 St o
TR NEEERZN " DN A
LR KON [ESENEN LB
e, SN X SZND 7 A\ Y A 2 7/ 2 74 /I < N N -7
N R S s AR LN e r B A SR X ror e TR R S LA AETE N 7=
SRS AN w1 A e R
R A A R Q‘N““‘l‘@&’&‘vefo’?@ P S ST
Yo 7 5

Lo

. RN SORIRIKA CORSTERERLIGELLL XA, X
o Maximum 14 kJ/st SRRSO A Lo e S5

RO X AWK 4 S
LSS S O RO X SN~ ST FF S A5k S
SRR QN[N S T L @
—> 0.023 J/cm?2 SRR RO ot e
P

: . RRIIARP SHE A RS
at the final mirror SR RRISSEEES
XA

S
5
A

Run G2185
TC12406
OB ROCHESTER

J{




Saturn targets have been shot on OMEGA
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R. S. Craxton et al., Phys. Plasmas 12, 056304 (2005);
F. J. Marshall et al., J. Phys. IV France 133, 153 (2006).
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Summary/Conclusions

Designs have been developed for a variety of implosion targets to provide
“point” sources of x rays or protons for backlighting experiments
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* The larger capsules used for x-ray backlighters have uniformity
issues related to the non-optimum O angles of the available quads

* The smaller capsules used for proton backlighters have issues
related to blowby laser light if phase plates are used

 Adding a Saturn ring offers solutions to both problems
— better uniformity for the x-ray backlighters
— elimination of blowby concerns for proton backlighters
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