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Power-BalanceDiagnostics: P510streak camerasarevery important diagnosticsfor the OM EGA power balanceand UV optical
pulse shape. A fiber delivery system consisting of seven-fiber bundles was devel oped to bring light to a streak cameralocated
behind the shieldwall to minimizeneutron-induced noise. Theoverall
bandwidth of astreak cameraislimited by thetransmission bandwidth
of asingle optical fiber that we measured to be >30 GHz. Another
bandwidth-limiting factor is unequal fiber length in a fiber bundle.
Using the SBS-SRS pul se-compression laser system described inthe
November 1999 LLE Progress Report we demonstrated that the
seven-fiber-bundle bandwidth isnearly equal to that of asinglefiber.
Figure1 comparesalaser pul se propagated through asinglefiber with
a pulse propagated through a seven-fiber bundle. This measurement
demonstrates that our fiber bundle assembling technique does not

limittheoverall bandwidth of the OM EGA streak cameradiagnostics. 0.0 o
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Shock-Heating Measurements: Absorption spectroscopy experi- | wa Time (ps)

ments were performed on OMEGA to measure shock heating in Figure 1. (;omparison of short-pulse propagation through single-
directly driven planar targets. X rays (1.5 keV) from a Sm backlighter and seven-fiber bunde.

target were used to probe 1s-2p absorption linesin an Al layer embedded inthetarget. Figures 2(a) and (b) show streaked x-ray
spectra for CH planar targets driven on OMEGA by a 1-ns square pulse (at 4 x 1014 W/cm?). For the streak data shown in
Fig. 2(a),a0.5-um-thick Al layer wasplaced 10 umfromtheirradiated surface; inFig. 2(b) theAl layer was5 umfromthesurface.
Theabsorption spectrashow that F- and O-likeAl linesappear at times consistent with the primary shock’sarrival at theAl layer
(i.e., 300 ps for the 10-um depth and ~150 ps for 5 um). Later, higher ionization states (N-like through Be-like) are seenin
progression asthe leading edge of the laser-driven heat front reachesthe Al layer. Inthe5-um case, the heat front fully reaches
theAl, producing He-like emission. Notein both figuresthat the Al K-shell absorption edge movesto higher energy as higher
ionization states are produced. Furthermore, shock heating creates an abrupt change whereas the heat front produces a slower
change. Similar experimentswith ramp pulses(withrisetime>1 ns) do not produceobservabl eshock heating. Theseexperiments
will beanalyzed and refined to obtain resultsthat can be used to validate our hydrocodes' ability to predict theisentropeof direct
drive-implosions.
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OMEGA Operations Summary: In May, ten dayswere dedicated to target shots; one week was a maintenance week. The 92
total target shotsweredistributed asfollows: L L E-led campaignsincluded 57 shotsfor the Rayleigh—Tayl or instability campaign
and 16 for laser—plasmainteraction (L Pl) experiments. Nine shots were taken for an NLUF LPI experiment and 10 shotswere
takenfor acollaborative LLNL/AWE experiment on collidingjets. Highlightsfrom the maintenance period includedinstall ation
of anew TIM 1 assembly, anew IR alignment laser, 60 blast window assemblies, and an additional 30 other optical component
replacements. By the end of May, 50 of the 60 FCC assemblies were refurbished and upgraded to THz-bandwidth-capable
frequency-conversionsystems.
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