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Abstract

Experiments on the Z accelerator are being developed to heat a hohlraum
with x-rays from a z-pinch external to the hohlraum. The experiments
produce radiation temperatures in excess of 100 eV and are useful in
preparation for NIF [1]. A cylindrical hohlraum 4 mm in height and
diameter, is placed atop atungsten wire array CH foam target z-pinch. The
wall temperature inside the hohlraum is measured by observing the
radiation emitted through a 2 mm diameter hole. The hole closes over time
due to the blow-off of hohlraum material. The changing effective hole area
as afunction of time effects the hohlraum temperature measurement. A 10
g/cc CH foam plug has been inserted into the hole in an attempt to keep the
hole open longer. 2-D calculations with the RAGE radiation
hydrodynamics code have been used to predict the diagnostic hole closure
for these experiments. Results of the RAGE calculations with the
measurements of radiation emission from the hole will lead to a measured
wall and radiation temperature history for these experiments.

[1] T.W.L. Sanford, et al. this meeting.
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Diagnostic Hole Closure is Critical to Measurement
of Radiation Temperature in Z Hohlraums

 RAGE code predictions of hole closure.

* Plastic foam plugs or thin foils may help slow hole
closure.

e Best guess radiation temperature calculation, based on
observed radiated power is performed.

e Sengitivity of hole closure to radiation temperature is
studied.

e Bound radiation temperature in 4x4 pinch driven
hohlraums.
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RAGE Isal, 2, or 3-D AMR Radiation Hydrodynamics
Computer Code Developed by SAIC and LANL

* Hydrodynamics with an Adaptive Mesh Refinement
(AMR) method.

« Radiation Transport by Grey Diffusion
o Applied temperature and energy sources.

e Opacities and equations of state from SESAME or
analytic models.

o Platforms. LANL Cray or ASCI.
e Post-Processing with POP
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Foam and Glue Can Keep Gold from Blowing
Into Hole

*CH Foam + Glue
*230.6 ns Mass Density Materials
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Foam and Glue Can Keep Gold from Blowing
Into Hole

CH Foam + Glue
*233.7 ns Mass Density Materials
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Thin Plastic Foil Can Fill Hole and Push Any
Gold Vapor out of Hole

*CH Fall |
«230.6 ns Mass Density Materials
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RAGE Target Simulations Performed for Two Drive
Temperature Histories

*Radiation temperature was

originally estimated from 200
Bolometer measurements on 175 i
shot Z442 by assume

diagnostics hole radius of 1.4 150
mm.

*Observed radiation is from
Wall, so must divide by albedo

to get drive temperature. 75 :

Radiation Drive Temperature (eV)
—k
o
<)

*Original drive temperature 5
peaks at 146 eV. >0 I
«Other diagnostics (shock 251
break-out) suggest a peak ol v
drive temperature of 190 eV. 2545 2550 2555 2560
Time is measured from Marx Time (ns)
trigger.
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RAGE Target Simulations of Z Hohlraums

Foam Plug
Ax4 Static Hohlraum  in Diagnostic Hole
Bolometer

R isparallel to the Hohlraum
Radius, but isthe axial
direction through the holein
the RAGE ssmulation.

Z 1sparallé to the Hohlraum
axis, but isthe hole radial axis

R . . .
I In the Rage simulation.
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Mass Density Contours Show Jetting from Corner
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Opacity Contours Show Blockage of Hole Due Blow-
off From Top and Jetting From Corn
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High Drive Temperature Case Predicts Gold From Hohlraum

-0.733z2

0.5491

-
Gold Vapor Blowing ™
Off of Top

Jet of Gold Vapor
Blocking Hole

Top Blow-Off reaches
hole center
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Optical Depth Integrals Performed Paralléel
to Hole AXis
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Integrated Optical Depths from Hole to
Bolometer Give Closure from Hole Edge

Optical Depth
T i

«Calculated along
many paralle linesrun
from Hohlraum center
to Bolometer

Line that sees 2/3
jump in optical depth
between hole and
bolometer is edge of
opening.

*Estimated hole radius
1S0.775 cm.
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Integrated Optical Depths from Center of Hohlraum to
Bolometer Give Closure from Top
Optical Depth

Xoolometer ON AXIZ - 3-0 |
1 2 R—.005 CM I
T= — pPX= R=.01 CM
2 3 | r=lpi5 CM___. .
R=.

Xoerter R 085 o — I

«Calculated dlong | 2= cu 2.5 | _
many parallel lines| &-gis tu=" i :
run from Hohlraum| g9ss v&= | 5 4 | i
o |LEe| 20| |
Bolometer i A A L O ]

R=.08 CM =_. % -
oLine that sees 2/3 L5228 e 15 b i —=—mmomm T
optical depth from 1 ] .035cm
center to bolometer 1.0 [ 1
is edge of blow-off - “ 1 Gem
from top. T= 2/% . 1 ye
-Estimated top 2550 ns ]
blow-off is.1- 0.0 S

.0325 = .0675 cm.
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Diagnostics Hole Closure is Due to Gold Blow-off
from Edge of Hole and Top of Hohlraum

(t)
o(t
(t) = cos( ())

Total Open Area= Alt)

Hohlraum
Top

(z-0(t)+ ] :
= R(t Blow-of f
repsion) 0 oo
o Edge
Effective Radius
Ry (1)=/ A1)/ Original
Hole
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lmages from Z Experiments Confirm Important of
Gold Blow-off from Top of Hohlraum.

Normalized Axial Power (per 0.7x0.7-mm?2 PIC) Profile
of Z459 Diagnostic Hole versus Time (Cr Filter)
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Foam Plug has Little Effect on 146 eV
Hohlraum Diagnostics Hole

0.1
*For apeak radiation drive -
temperature of 146 eV, the 0.09
effective hole radiusisthe B
same with and without a foam 2 0.08
plug. g
Hole closure is much more S 0.07
pronounced for a 190 eV e
drive temperature, with a E.a 0.06
L 146 eV with f N
foam pl Ug 0.05} — — — — 146 :V a:thozip:)am \\
— — —— 190 eV with foam
0.04 : | | | | | | | | | | |
2547 2548 2549 2550
Time (ns)
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Closure is Calculations Indicate a Holhraum Temperature
Greater than 146 eV, But Lessthan 190 eV

| = At JoeoT”

*RAGE calculations of hole area - 146 eV with foam
for 146 eV drive temperature S 251 — = 190eV withfoam
predict aradiated power below S - <
the measured val ues. 2 2F N

= i ~
*RAGE calculations at 190 eV % 15 TN
over-predict radiated power, s | N
except late in time. p 1 //\_\

2 I N,
*Drive temperature must be £ osf \
somewhere in between 146 and :
190 eV. oo vy

2547 2548 2549 2550
*Need to try more drive histories. Time (ns)
W o, Apsoeeos
BP1.55 11/15/99




Radiation Temperature in Shot Z442 is Between
146 eV and 190 eV

e Foam plugs do not effect hole closure in amajor way.

 Jetting of gold from corner in hohlraum is an important
cause of hole closure.

« Vapor from top of hohlraum is also important because
hole is very close to top.

 Holeclosureisvery sensitive to drive temperature,
which some what reduces sensitivity of radiated power
to drive temperature.

o Peak drive temperature on shot 2442 is between 146 eV
and 190 eV.
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Additional Calculations are Needed and More
Experiments Are Planned

More RAGE calculations are needed:
—Calculations by Bowers predict a pre-pulse on the radiation
pulse.
—Try more radiation histories between 148 and 190 eV.
—3-D simulations of hole closure.
—QOther methods of measuring hole size.
—Study 7x6 hohlraums.

*Other Experiments:
—Spectrometer to measure temperature from spectrum.
—Rounded corners would reduce jetting and hole closure.
—Hohlraums driven by two zpinches.
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