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LITHIUM THERMAL TARGETS SHOT ON PBFA II

Patricia S. Sawyer, KTECH Corporation; James H. Aubert and Paul M.
Baca, Sandia National Laboratories; W. Frere McNamara,
L&M Technologies (Albuquerque, New Mexico)

ABSTRACT

Recent lithium ion beam experiments on PBFAII have required intricate targets to
measure beam performance and to study target physics issues. Because of the stopping
power difference between lithium ions and protons, these targets have presented
significantly increased challenges for material preparation and handling compared to
previous proton shots. The greatest challenges included complex shaped gold
hohlraums, CH foams of densities ranging from 3 to 6 mg/cm3 and vacuum seals
covering large areas with a thickness under Tum. Details regarding assembly and
characterization of lithium thermal targets will be described in this poster.

Poster Session of the Ninth Target Fabrication Specialists' Meeting,
July 5-8, 1993, Naval Post Graduate School, Monterey, California.

The Lithium Thermal Targets are composed of 8 main components:

1. 15 um Parylene-D hourglass
(for support)

2. lum Parylene-D center cone
window

3. 2um Ti on Al strip for beam
characterization

4. Current return wires (3 Al; 1 Ti)

5. Brass X-ray Block

6. Low-density TPX foam

7. 4um gold foam retainer

8. Mylar vacuum seal gt o0 1Y
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Mandrels were machined from extruded Lucite and coated with gold or parylene. The
edges were trimmed (see illustrations) and the mandrels extracted in acetone. Parts were
rinsed in clean acetone and installed into the brass target body in the tollowing order.
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1. The parylene hourglass was secured to the top half of the target with 5 minute
epoxy.
top view

epoxy bead
(4-5plcs.)

2. The bottom half of the target body was secured to the top half; spacers were used
to insure proper heights.

3. The target body was placed intc an acetone bath and the gold cone (suspended in
acetone) was floated gently into the hourglass. Excess acetone was carefully
removed from the target assembly.

4. The titanuim strip was lined up to the proper orientation using a micro-
manipulator and attached to the target assembly with 5 minute epoxy applied to the
backside of the strip.

fixture holds strip
@ 30 deg. from vertical

Ti coating on this side



5. Four current return wires (3-.25mm Aluminum; 1-.25mm Titanium) were secured
to the lower half of the target body with 5 minute epoxy.

-Current Return Wire Locations

6. The .9um Mylar vacuum seal was wrapped around the inner ledge of the target
body and secured around the circumference and at the seam with a small bead of
Polysulfide sealant (PR-1201-Q). The target assembly was placed in an oven at 60 °C
for 18 to 24 hours to cure the sealant.

0.9um mylar vacuum seal

7. The TPX foam (still containing the durene/naphthalene solvent) was loaded into
the hourglass. The 4um gold foam retainer was placed over the foam to prevent air
currents from shifting it. The target assembly was then placed into a freeze-drier for
several hoyrs to sublime the solvent from the foam.

8. After the foam was freeze-dried, the gold foam retainer was secured with 5.
minute epoxy, The X-ray beam block was then installed and secured with 5 minute

epoxy.

9. Before each target was delivered, radiographs were taken, comparator
measurements were performed, and numerous photographs were taken to
document alignments, concentricity and overall appearance.



Rutherford backscattering techniques as well as profilometer measurements
were performed on samples of the gold coatings to verify thicknesses.
Scanning Electron Microscopy was also used to analyze the titanium coatings

and the TPX foams. Samples of RBS, profilometer, and SEM analysis results
are shown below:

Lithium/Thermal ICV Shot Series 1992-1993 Target Data ’ Inpiec TPX Foam
i v'm7. Goid Cone Thichnes (Mucrens] Four
Peesnot 8| Target 8 | Date | (microns; I wsno-[uo-;_u_L

Side View of Titammum-coated
foam Denety (moreh

12m
|0 _jhon T 2

tim

Beam Characterization Steip
Cancontrchy Au Cone (mm}
ol Avial :

Laterss

2000 [inesre Jamr | 13

12m

Tem

B EEL] .
110977 Jantamaf 1 3s
111092 18} w16m1} 0973 o 98y b 01448 329

m ) "

1 Paryiene 130t "m’ Genoms Fucknets GeserTined Dy mss MeasUrSmen 3’ 0B0ME IRV Getrmnad By Byt Medturermen! Of & wriness shiv
Paryiers 1 & weada ks tormass & (CgHTIln

2 Foam gwwn oy of loam bt
3 Tisep coewng Vs n
“ [¢

Gereny
ONCRUNCH] e Sl Of 118 IO MU retens 10 e WN0e Cone ¥ ACREON, wivis F1o $econd rskers 1o v STl Coe FunCaTON

Some examples of the data obtained from this most recent series of
experiments are illustrated below:
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The soft x-ray image of thermal source target ““Aﬂtmi“ékresolved image of the source shows the
indicates the foam is optically thin @ _optically thin foam tamps the gold wall
3 Spectral Sensiivity gy
Gold wall seen thru foam Foam core

(V) ‘ 200 270 450 »>800

Film intensity
{ergs/icm’}

Film density Time delay §

25 (ns)

Spatial scale
@ target

00t

Hard X-Ray Images of Open and Closed Cones Containing Optically Thin Foams
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