Time-Resolved Imaging of Cryogenic Target
X-Ray Emission at Peak Compression on OMEGA
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Time-resolved x-ray imaging of cryogenic target core
emission provides improved estimates of bang time,

burn width, and peak core pressure
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e Cryogenic DT target-implosion cores are imaged on OMEGA
by a combination of a high-speed framing camera coupled to
a pinhole array and by two time-integrating x-ray microscopes

* The time history of the core x-ray emission determined by the
high-speed framing camera gives absolute values of the bang
time and burn width

* The core pressure is inferred from the measured core size,
ion temperature, neutron yield, and burn width

* The measured x-ray bang time and burn width agree favorably
with LILAC 1-D hydrodynamic simulations of these experiments,
while the inferred core pressure is lower
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The framing-camera images determine the absolute
X-ray bang time and burn width
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The framing-camera images determine the absolute

x-ray bang time and burn width
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OMEGA cryogenic target shot 74354
framing-camera x-ray bang time/burn measurement
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The framed pinhole images and time-integrated x-ray
microscope images show a similar size stagnation region
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OMEGA cryogenic target shot 74354
X-ray framing-camera (XRFC) images
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The framed pinhole images and time-integrated x-ray

microscope images show a similar size stagnation region
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OMEGA cryogenic target shot 74354

XRFC core image best KB microscope images
fits at stagnation with XRFC fits
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The framing camera determined bang time agrees with the
neutron-measured bang time within errors
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OMEGA cryogenic target shot 74354
framing-camera x-ray bang time/burn width

1500 A7
5 e o
= ! I\ T \«— Gaussian fit
c - A B S
92 1000 - AN _
T C o \
23 A {
© > NTD*/ ™\
o S o e
£5 S00p N7 \ \, NTD -
o 5 / Y n?!_s_e level
S e AN s
g 0 o= © | o o e

2.8 3.0
Time (ns)
E23701

ROCHESTE

LLE

* Times from peak of first picket

tx ray = 2.79+0.03 ns
tNTD = 2.7210.05 ns
tLILAC =2.74 ns

Aty ray = 84110 ps
AtnTp = 117£25 ps

Aty jac = 69-ps x ray,
60-ps neutron

*Neutron temporal diagnostic



The hot-spot pressure and volume are inferred
from the neutron yield, burn width, ion temperature,
and core size
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R47 = 2612 um (framed images + KB microscope images)
Y, = (1.73+0.01) x1013

T = 78110 ps (inferred x-ray burn width)

T; = 3.3£0.4 keV

(p) = 25+5 GBar

(p)1-p = 80 GBar
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Summary/Conclusions

Time-resolved x-ray imaging of cryogenic target core
emission provides improved estimates of bang time,

burn width, and peak core pressure
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e Cryogenic DT target-implosion cores are imaged on OMEGA
by a combination of a high-speed framing camera coupled to
a pinhole array and by two time-integrating x-ray microscopes

* The time history of the core x-ray emission determined by the
high-speed framing camera gives absolute values of the bang
time and burn width

* The core pressure is inferred from the measured core size,
ion temperature, neutron yield, and burn width

* The measured x-ray bang time and burn width agree favorably
with LILAC 1-D hydrodynamic simulations of these experiments,
while the inferred core pressure is lower
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