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1-THzSSD Bandwidth Measurements: Recently LLE installed two new 2-D SSD configurationsonthe OMEGA laser system.
One configuration produces three color cycles with anominal bandwidth of 0.35 THz and can be frequency converted with a
single tripler configuration. The second, single-color-cycle system

"2 produces a nominal bandwidth of 1 THz and requires dual triplers for

1.0 frequency conversion. The on-target bandwidth for these two configu-
rations was measured using the OMEGA wavefront sensor, which

T 08 directs a portion of the ultraviolet (UV) laser light to a spectrometer
S s that records a time-integrated spectrum. The effective UV bandwidth,
<>T definedin Fig. 1, iscalculated from the measured spectral datafor each
2 04 shot. The measured, on-target, SSD bandwidth on OMEGA isshownin
the figure for a compilation of laser shots that were configured with

02 | either three-color-cycle SSD (blue dots) or 1-THz SSD (red dots). The

00 e, excellent reproducibility of thelaser beam smoothingisindicated by the
17000 Sh:ts::::lber 19000 gmall standard deviation (dotted horizontal lines) from the average
Figure 1. Measured 2-D SSD bandwidth for 1-Thz and three- measured bandW|dths (solid horlzon_tal lines). Presently, 1-THz SSD
color-cycle SSD systems for a series of OMEGA shots. can be propagated in 13 beams, with all 60 beams expected to be

available this summer.

Density Diagnostic for Cryogenic Target Implosions: In a collaboration with ateam from MIT, we demonstrated a density
diagnostic that will be used on OMEGA cryogenic fuel layer targets. OMEGA cryogenic targets are expected to achieve total
capsule areadensity (pR) of afew hundred mg/cm?. To characterize the capsul e conditionsfor deuterium-burning capsules, we
developed a diagnostic technique that is based on measuring the spectral shape of secondary protons generated in deuterium
fusion. The secondary protons are born with an energy spectrum that is nearly flat

20 between 12.5 and 17.4 MeV. Asthey escape the capsule, the protons slow down in the
16 compressed plasma. Using atwo-region ice-block model to simulate conditionstypical
% of OMEGA cryogenic targets, we showed that the mean energy of the escaping protons
§ 12 isnearly linearly dependent on the fuel’ sareal density (Fig. 2). Wetested this approach
= using the OMEGA charged-particle spectrometer (CPS) on implosions of warm deute-
T g rium-filled polymer shells. To achieve ahigh-quality spectrum with agas-filled shell we
§ integrated the spectra of four nearly identical
= 4 capsule implosions achieving an average pri- | _ 1 D, (10 atm) filled ]

: mary yield of 1 x 1011 neutrons and a | § [ 1™Ssauarepulse19um CHshell |
O0 100 200 300 secondary yield of 5 X 107 secondary protons é 10 — Simulated \gf’e;ured{
PR (Mg/cm?2) per shot. Figure 3 shows the measured four- % i ° spectrum -
Figure2. Calculatedmeanenergy of second- | SOt spectrum. The measured downshift in E o[ ]
ary protons (red line) as a function of total | roton mean energy of approximately 2MeV | 3 -
areal density of OMEGA cryogenic capsule. | is consistent with a capsule areal density of | $
approximately 50 mg/cm?2. This approach
shows promise of being useful on cryogenic implosions where the primary and > 10 1 20
secondary yields are expected to be higher than we obtained in these warm capsule | Proton energy (MeV)
implosions. Figure 3. Secondary proton spectra from
OMEGA shots17663, 17664, 17665, and 17669
OMEGA Operations Summary: The March 2000 OMEGA shots were divided | combined (redline). The blue lineis the Simu-
among the LLE RTI campaign (47 shots), various LLNL campaigns (44 shots), and ﬁz(/imsgfc ﬂﬂ?&%ﬂ?ﬁ i:rrﬁ etd;'f ty of
one week of LANL-led shots (29 shots), for atotal of 120 shots for the month. The

most noteworthy maodification to the system was the switchover from the 1996 SBS pulse-shaping system to the recently in-
stalled aperture-coupled-stripline (ACSL) shaping system. Operations teams continued to install and activate two reworked
frequency-conversion assemblies per week; as of the end of March atotal of 31 of the 60 crystals have been replaced.
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