
General Atomics, with our partner Schafer Corporation, serves as the ICF Target Support Contractor, providing target development
and fabrication and target system engineering development to support the ICF program at five ICF Labs — LLNL, LANL, NRL, SNL,
and UR/LLE.  This informal newsletter contains highlights of that support for June 2000.

GA/Schafer onsite staff at LLNL, LANL, and SNL fabricated, machined, assembled and characterized about 115 targets of various
kinds for experiments on Omega, Trident, and Z.  We fabricated, characterized, and delivered about 390 targets and target compo-
nents, including micromachined hohlraums, witness plates, and foams, plastic and glass microballoon capsules, and flat foil targets of
various materials and configurations to LANL, LLNL, NRL, SNL and UR/LLE for experiments on Nike, Omega, Trident and Z.

Accurate determination of ICF cap-
sule fill-gas pressures has been of
critical importance to the ICF labora-
tories for years. In the past the fill
pressures were confirmed by a vari-
ety of time-consuming techniques
such as dew point measurement,
interferometry, weighing, or by mea-
suring the size of the gas bubble that
results when the capsule was broken
while immersed in a fluid. A new, rel-
atively inexpensive system designed
and constructed by Martin Hoppe
and Steve Grant of GA, has the capa-
bility to accurately measure the 
internal pressure inside of <0.5 mm

to 10 mm o.d. ICF capsules in less than 10 minutes per capsule. A drawing of this system is depicted in Fig. 1. 

This device is primarily intended for destructive testing. A pointed metal rod is inserted into the sample chamber and held in place just
above the glass-to-metal seal by an external magnet. After the system has been evacuated and isolated, the magnet is removed, 
causing the metal rod to fall and crush the shell, thereby releasing its gas load. Measurement of the pressure rise in the system and
knowledge of the system volume and shell inner diameter allow for determination of the shell’s internal gas pressure. 

The use of either glass-to-metal or metal-to-metal (VCR) seals at all joints results in very low background leak rates (<0.2 mTorr/hr)
and very fast pump down times. In addition, a very accurate Baratron pressure gauge (0.1-10000 mTorr range – with accuracy of
0.05% of reading ± a zero offset correction) allows for very accurate pressure measurement. The data shown in the table illustrate the
capabilities of this system.
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Shell
no.

Shell Inner Diameter
(µm)

Measured System
Pressure
(mTorr)

Calculated Shell
Pressure (atm)

Shell Fill Pressure*
(atm)

1 2594 602±1 0.98±0.01 0.987±0.005
2 2343 447±1 0.98±0.01 0.987±0.005
3 2353 454±1 0.99±0.01 0.987±0.005
4 2578 592±1 0.98±0.01 0.987±0.005
5 2383 473±1 0.99±0.01 0.987±0.005
6 891 76.5±0.5 3.07±0.07 3.10±0.05

* Pressure as measured by an independent gauge during the permeation filling procedure.
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Fig. 1.  Diagram of shell pressure/permeation measurement system.


