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Offset Target Implosions: OMEGA design calculations predict that the position of the target with respect to the common
pointing of all 60 beamsmust be accurateto ~25 umto achieve optimum target irradiation uniformity. Experimentswerecarried
out recently to measure the effect of target offset on implosion performance. Deuterium-filled (15 atm) CH shells
(~20 umthick, ~900-um diam) were used for these shots. Thelaser conditionswere~23-kJUV energy ontarget and 1-nssquare
laser pulses; SSD beam smoothing and polarization smoothing were used. Centering of the targets was adjusted to achieve
measured offsets ranging from 0 to 100 um. Figure 1 shows the effect of target offset on the absolute neutron yield measured
for these experiments. For the largest offset measured (~100 um), theyield drops by approximately afactor of 3 compared
to offsetsthat are below ~40 um. X-ray imaging of the cores of theseimplosions shows asignificantly distorted corefor target
displacements of 100 um. Simulations using the 2-D code DRACO produced core images similar to those measured (Fig. 2).
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Figure 1. Neutron yield plotted as a function of target offset. The target was offset by 50 um in this experiment.

Determination of | mploded Core Temperature and Density Gradients: A team
led by Roberto Mancini of the University of Nevada, Reno and Jeffrey Koch of
LLNL is conducting NLUF experiments to spectroscopicaly determine 1-D
temperatureand density gradientsinthecoresof indirect-drivecapsulesimploded
on OMEGA. The method is based on a novel self-consistent analysis for data
from simultaneous x-ray line spectra and x-ray monochromatic images. This
targets are Ar-doped, D,-filled plastic shells placed inside Au-lined hohlraums.
Progress has been made on two aspects of this work: (a) the self-consistent
analysis of Ar x-ray line spectra and monochromatic images, and (b) the devel-
opment and implementation of a multiple monochromatic imaging diagnostic
(MMI-2) on OMEGA. Thisinstrument uses apinhole array and aflat, multilayer
x-ray reflector to record numerous narrow-bandwidth x-ray images spanning |l
the 3- to 5-keV photon energy range. Figure 3 displays typical data recorded by | Figure 3. An aray of implosion core images re-
MM I-2. Each image spans~75 eV along the spectral axis. Groups of images can | €°"ded With MMI-2 in OMEGA shot 26787. Three

. . . . . L .| Ar line transitions are indicated along the spectral
be combined to produceline-based imagesas showninthefigure. Thisdiagnostic dispersion axis: Ly (3.734 A), Heg (3.369 A), and
is being developed to characterize future NIF implosions. Lyp (3151 A). The subgroup of six images shows

. . different portions of each image covered by the Lyg
OMEGA Operations Summary: A total of 121 target shots were provided by | o con. This subgroup of imagesis usedto producea

OMEGA for LLE, LLNL, and NLUF programs in August. LLNL’s 44 shots Ly s-based image of the corein the bottom of thefigure.
included 2w beam activation, laser—plasma interaction, hot-hohlraum physics,
NWET, features, diagnostics devel opment, dynamic hohlraum, and non-LTE campaigns. LLE’s56 shotsincluded | SE, cryogenic
target, long-scal e-length plasma physics, Rayleigh—Taylor, and power-balance campaigns. The 21 NLUF shotsincluded |aser—
plasmainteraction experimentsfor Polymath Sciencesand collaborators, |aboratory astrophysi csexperimentsfor the University
of Michigan collaboration, and high-density plasma x-ray spectroscopy for the University of Wisconsin and colleagues.
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