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Shock-Related Structurein D-3He Proton Spectra: Proton spectrafrom 20-um-thick plastic shellsfilled with deuterium (D)
and helium (®He) have been measured using the OMEGA charged-particle spectrometers (CPS1 and CPS2) and an array of

wedged range filter spectrometers. The capsules were irradiated with a 1-ns
square laser pulse with ~23 kJ of energy. The measured proton spectrum (red)
and the simulated spectrum (black) for atarget filled with 15 atm of D-3He are
showninFig. 1. The one-dimensional (1-D) simulation of the experiment using
the hydrodynamics code LILAC was postprocessed with the Monte Carlo
particle-tracking code | RI Sto obtain the simul ated proton spectrum. Sincethese
energetic protons exit the target relatively quickly, their downshift from their
birth energy of 14.7 MeV is essentially a measure of the areal densitiesin the
implosion at thetime of their emission. The differencein the peaks of the proton
spectrasuggests that the areal density at peak proton production ishigher in the
simulation than in the experiment. Of particul ar interest isthe high-energy shelf
inthe proton spectra. Passage of the refl ected shock from the center and through
the gasfill resultsin apeak in proton production that in turn resultsin this shelf.
Thevery similar downshifts of the simulated and measured spectra suggest that
the areal density in the implosion closely corresponds to the 1-D value during
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Figure1l. Measured (red) and simulated (black) proton
spectrafor a 20-um-thick, 969-um-diameter CH shell
filled with 15 atm D3He and irradiated with 22.8 kJ of
UV energy. The 1-D cal culation has been scaled by the
ratio of the experimental to 1-D proton yields.

this phase of the implosion.

NIF 2-D SSD Preliminary Design: Asapartner in the National Inertial Confinement Fusion (ICF) Program, LLE has taken
alead rolein defining direct-drive requirementsfor NIF and preparing apreliminary 2-D SSD system design to meet the beam-
smoothing requirements. A prototypeNIF2-D SSD preamplifier module (PAM) will bebuilt and testedintheL aser Devel opment
Laboratory at L LE to demonstrate satisfactory performance before transferring it to LLNL, where it will beintegrated into the
PAM Laboratory. Figure 2 represents the recently completed preliminary design of the regenerative amplifier side of the PAM,
inwhicha2-D SSD module (highlighted inyellow) can berealized. A key aspect of thisdesign isthat theregenerative amplifier
and beam-shaping module (BSM) are unchanged, and only minor changesto the existing i sol ation stage and diagnosti ¢ pi ckoffs
arerequired to provide adequate space for the 2-D SSD module. The isolation Pockels cells are reoriented and more compactly
arranged to free up space for both the G2/G3 grating tel escope at the bottom of the PAM and the main section of the 2-D SSD
module located adjacent to the BSM. Additionally, the centering glass (RC1), diagnostic wedge (RS1), and folding mirror
(RM8) assemblies are reconfigured to further increase the space envel ope available for the 2-D SSD module.
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Figure 2. Preliminary NIF 2-D SSD PAM design. The detailed design of some of the system components is continuing.

OMEGA Operations Summary: At the beginning of January the OMEGA system was configured for a week of spherical
implosions. During the ensuing experimental campaign, thetarget performance was consi stent with the power-bal anced results
from | SE campaignsin thefall of 2000. Several days of L L E SSP shotswereinterspersed with LPI and diagnostic devel opment
tests to qualify a new hard x-ray spectrometer and ASBO laser diagnostic system. The week of 22 January was dedicated to
quarterly maintenance, during which many diagnostic systems were overhauled and the ASBO diagnostic upgraded. In total
there were 84 target shots for several LLE experimental campaigns during January.
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