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Omega Facility operations are conducted using
both lasers at ~80% of full capacity
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OMEGA continues to have high demand from the user community

Availability and Effectiveness remain high

OMEGA EP capability continues to improve

OMEGA and OMEGA EP are operated independently and
simultaneously for joint shots

High availability and proven platform effectiveness are keys
to remaining competitive in the changing environment.
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OMEGA is a high-performance, high-uniformity

world class laser facility and is better than ever
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Pulse shape

e 30-kJ energy on target continues
to have strong demand from user
community

e OMEGA provides flexible pulse
shaping, drive/backlighting . L
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 Beam-pointing accuracy of 16-um
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OMEGA has met or exceeded all performance requirements.
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As of 4/1/10, OMEGA has conducted 17,789 target shots
for a variety of users
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The 60-beam OMEGA Laser System achieves
high Availability and Effectiveness

URr
LLE
100%
Goal
90% f;
* Availability: z
. . ‘s 80%
Quantitative schedule s
performance metric for E 70% ., o actual . .
Laser and Experimental 60% L ——
. G R ¢ Weekly average []
operatlons O 6-month average
50% 1 1 1 1 T T
1%‘2’3*“’...”1.:“,.”:‘:.&“( e SRSAITEN RS i ]
o Effectiveness: w 90% ﬂt’o’:‘!’ 0, 2.53,.5, PN ﬁ. ,’00”0 ’:3:.0.:: :0.” }0
L. ] 0, 0 oc”‘. o uy RN .
Initial response of the E govlle.t el e R
Pl to whether the shot -% "’ R A
produced good data quality & 70% Actual . T
L
60% - * ¢ Weekly average T[]
O 6-month average
50% 1 1 1 1 T T

Oct. Feb. June Nov. Mar. Aug. Dec. April
2000 2002 2003 2004 2006 2007 2008 2010

Date
G7308I



The number of target shots on Joint Shot days
has increased by interleaving OMEGA only shots
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Pulse-shaping system upgrades have significantly

improved stability and control of picket pulses
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OMEGA capability enhancements benefit

the user community
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 Three-color-cycle SSD optimizes target irradiation for triple-picket pulse
shapes and increases the available energy

* The precision UV-pulse-shape diagnostic (PUVP) enhances pulse-shape-
measurement capabilities

* Triple-picket pulse-shape-analysis capability improvements

e Full SSD modulator synchronization improves pulse-shape repeatability
and is planned for deployment in June

* Designs to drive only one leg with SSD are in development—deployment
of this capability may be possible in late FY11

OMEGA capabilities are increasing to improve the user experience.
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Principal investigator indoctrination (qualification)
Is required to ensure safety and effectiveness
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Principal investigators (PI’s) must complete the following
prior to leading experiments on OMEGA:

Briefing on laser and experimental system capabilities
Facility tour

Review of responsibilities including Shot Request
Form preparation and target metrology and
positioning requirements

Observation of operations, preferably with an
experimental Pi

Briefing on diagnostic qualification procedures



The Proposal Template is reviewed and approved

two months prior to the planned shot date
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 |nitiates the preparation phase at least two months prior to the date
of the experiment.

 The proposal is reviewed by the Scheduling Committee to ensure
that the experiment’s requirements are consistent with the capabilities
of the Omega Laser Facility.

e The Committee reviews safety of specified experiments:
targets, materials, special pointing or laser conditions.

e The Committee reviews progress of the preparation for and execution
of approved experiments.

Experiment requirements, system safety, campaign
compatibility, and intra-shot delays are carefully evaluated.
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Shot Request Forms (SRF’s) are required

for shot specification
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 SRF’s capture a detailed record of the laser and diagnostic configurations
for each shot

e The SRF’s are “differenced” to identify changes to the configuration
during the shot day and aid development of the shot plan

o Effectiveness is optimized by capturing expert information centrally,
controlling it carefully, and incorporating the process into planning tools

e On shot day the SRF functions to synchronize the shot crew to a common
objective and ensures that the configurations are implemented correctly
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Proposals must be submitted two months

prior to the experiment
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Detailed experimental
configurations allow optimized
facility planning and improved Target Request Forms
compatibility verification improve target tracking
between adjacent experiments and specification
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OMEGA proposal analysis for week of 16 February 2010
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Date | Campaign Pl Targets Configuration Re gﬁ:;:‘grgzl o é‘g‘g&gﬁ‘é Comments
Dual drivers.
9 beams ~8 mm Max energy on BL driver:
. Hohlraums + |off-axis w/SG8 DPP’s| Point 33 beams SG0301 105 J,
217710 | AGEX EOS | Lanier | ¢ pABL) | 24 beams ~8 mm | to 18 locations | — SG1014 425 J.
off-axis w/no DPP’s Composite pulser shape

reduction required

30 beams ptd along
Hohilraums | P6/P7 w/no DPP’s |5 DPP operations

2/18/10 NIF 5 Keiter and foils 12 beams to point 42 beams —_— —_—
(PABL) 6.15/39/141 to 5 locations
w/no DPP’s
10 beams to TCC
Small

w/SG8s 18 beams (10 DPP operations

Proton Li/ spheres + . Dual Drivers
2/19/10 . . 9 mm/P6 no DPP’s | point 30 beams —_ .
radiography | Petrasso \ aflcf,;Iasu:; . 2 beams 9 mm/H3 to 3 locations Drive Advanced 125 ns

no DPP’s

Laier — AGEX EOS Keiter — NIF 5 Li/Petrasso — poton
G8471b radiography



A thorough review of the shot plan begins
at the first Pl brief two weeks before shot day
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The first Pl brief is held to review the planned experiment in detail,
identify issues, and optimize the shot plan

The Pl presents experimental objectives and gives detailed
specifications for laser and experimental conditions

Sample SRF’s for each unique configuration are reviewed in detail
and inconsistencies are identified

Models of beams and targets are carefully reviewed



The shot plan is finalized at the one-week PI brief
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* Final SRF’s for all planned shots are due Monday, one week before the
planned shot week

* The one-week brief is the final opportunity to interface with the Pl directly
to resolve outstanding issues prior to shot day

o System experts ensure that the PI’'s made changes to the SRF’s based
on recommendations provided at the two-week brief

e All details must be finalized at the end of the meeting and the SRF’s
are locked at midnight on Thursday

e All subsequent changes MUST go through the Laser Facility Manager
or Experimental Operations group leader

Significant changes to the shot plan after the one-week
Pl brief requires explicit approval.
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Direct involvement of the Pl is required to ensure
the success of the experiment

LLE

* Involvement prior to each shot
may include

— verification and approval of the
pulse shape being generated

— verification of the target
prior to insertion

— verification of the target
positioning

— confirmation of system
configuration via the Shot Director

* Involvement after each shot may include
— checking the measured pulse shape
— assessment of pointing
— checking total energy on target and balance
— diagnostic film/CCD for filtering, pointing, and timing
— checking diagnostic trigger monitor if required
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LLE has an experienced team available to all Omega
Laser Users for assistance with operational planning

and shot support
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Keith Thorp John Soures Greg Pien
Laser Facility Omega Experimental
Manager Experimental Operations
User Coordinator Group Leader
thorp@lle.
rochester.edu jsou@lle. pien@Ile.
rochester.edu rochester.edu
Steven David Jason Matthew Jack Dino
Stagnitto Canning Puth Moore Armstrong Mastrosimone
Associate Laser Associate Laser Laser Sources Opto-Mechanical Experimental Experimental
Facility Manager Facility Manager Section Leader Section Leader Operations Operations
for OMEGA for OMEGA EP OMEGA OMEGA EP
ssta@lle. dcan@lle. jput@lle. mmoore@lle. jarm@lle. dmas@lle.
rochester.edu rochester.edu rochester.edu rochester.edu rochester.edu rochester.edu

John Soures, Keith Thorp, and Greg Pien are the user interfaces
for scheduling, laser facility, and diagnostic concerns, respectively.
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As of 4/1/10, OMEGA EP has conducted 642 target shots

for a variety of users
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OMEGA EP averages ~4.9 shots per 12-h day

with high Availability and Effectiveness
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OMEGA EP supports a variety of experimental platforms

for a growing user base
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o System configuration is
a primary consideration for
scheduling experiments

e OMEGA EP supported
348 target shots in FY09

— 186 short-pulse shots to the
OMEGA EP Target Chamber

— 51 long-pulse shots to the
OMEGA EP Target Chamber

— 25 combined short-pulse and
long-pulse shots to the
OMEGA EP Target Chamber

— 86 joint shots into the
OMEGA Target Chamber
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OMEGA EP averages 4.9 target shots per day

for a variety of configurations

*

LLE
H SP only
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B LP only

1 Combined
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Histogram of target shot days since April 2009
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Gratings for one compressor will be replaced at
the start of FY11; the operational envelope is expected
to improve to >1.5 kJ at >10 ps
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An energy ramp to 2.1 kd in September 2009 resulted in damage.
Acquisition and installation of gratings is underway; first beam
will be complete in October 2010.
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LLE is obtaining a set of higher
damage-threshold UV optics
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UV Optics Acquisition

ITEM

5 — Focus Lenses

5 —Vacuum Windows

5 — UV Diagnostic
Beamsplitters
Distributed phase plate
imprinting (qty 2)

Distributed phase plate
substrate (qty 4)

Distributed phase plate
imprinting (qty 4)
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e LLNL is managing the procurement of replacement optics for OMEGA EP
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The OMEGA EP short-pulse focal spot
routinely achieves Rgg < 25 um
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In FY10 a number of additional capability enhancements

were made to the Omega EP Facility
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High-contrast-diagnostic
system added

750-um DPP (quantity 2)
currently available

1100-um DPP (quantity 3)
available FY11

Vacuum-grating inspection Zooo'la“r’r;i?aill:’e(g:‘(??t'ty 2)

system added
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Deployment of OMEGA EP on-shot diagnostics

facilitates contrast improvements
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* The on-shot OMEGA EP contrast will be measured with two diagnostics

— fast diode and scope
- up to ~0.5 ns before the pulse, 80-dB dynamic range
- currently installed in a temporary location

— single-shot cross-correlator
- 0.5 ns before the peak-to-peak, 80 ~ 100-dB dynamic range

Contrast to 0.5 ns before the peak with 1.5-kJ,
10-ps pulse duration relative to 10-ps pulse

Shot 5917 Shot 5922 Shot 5927
—~ —40 T T T T T T
m
2 60 dB
> (oY db _
% Noise threshold
£

-4 —2 0 -4 -2 0O -4 -2 0
Time (ns) Time (ns) Time (ns)

The pedestal contains approximately 10—4
of the main pulse energy (~150 mJ).
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Recently deployed OMEGA EP capability enhancements

benefit the user community
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* Numerous Availability and Effectiveness improvements include
increasing available energy from 40 J to 250 J for the first shot of the day

e Variable focus capability recently deployed on the OMEGA EP Target
Viewing System (TVS), significantly improves positioning precision for
targets that are positioned away from target chamber center (TCC)

* Recently implemented beam-timing infrastructure improvements
facilitate improved timing precision and reliability

e Focal-spot diagnostic reliability improvements facilitate focal-spot data
availability at post-shot

e Contrast-diagnostic suite and contrast-tuning improvements

OMEGA EP capabilities are increasing to improve the user experience.
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Planned OMEGA EP capability improvements
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* Improved energy performance will be achieved with new high-damage-
threshold gratings and UV optics

» Spatial-profile improvements, including significant upgrades to the
beamline alignment and injection systems, facilitate improved energy
performance and reliability

* A replacement beam combiner will support short-pulse co-propagation
to either OMEGA or OMEGA EP in late FY10

e UV-pulse-shape capabilities will include subnanosecond pulses in FY11

OMEGA EP capabilities are increasing to improve the user experience.
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Summary/Conclusions

Omega Facility operations are conducted using
both lasers at ~80% of full capacity
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OMEGA continues to have high demand from the user community

Availability and Effectiveness remain high

OMEGA EP capability continues to improve

OMEGA and OMEGA EP are operated independently and
simultaneously for joint shots

High availability and proven platform effectiveness are keys
to remaining competitive in the changing environment.
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