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Performance of the National Ignition Facility Nﬁ

NIF-0101-00062

The National Ignition Facility

Performance parameter

Value

Energy
Power
Wavelength
Pulse length
Pulse shape

Power balance

80% focal spot diameter

1.8 Megajoules
500 Terawatts
351 nm

1 to 21 nsec
Flexible,

500 TW 500 TW/1.8 MJ
indirect-drive
pulse

I I ] ]
5 10 15 20
Time (ns)

8% over any 2-nsec interval in
48 beams spots

250 to 350 microns
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NIF will map out ignition and gain curves for ] —
multiple target concepts Nﬁ

The National Ignition Facility
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Beamline and Line Replaceable Units Nﬁ

The National Ignition Facility
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Laser Bay = Switchyard Target Bay
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Interior of the amplifier Nﬁ

The National Ignition Facility

Power Amplifier viewed
from top of periscope

Major amplifier components are glass slabs and flashlamps
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The National Ignition Facility
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The first four NIF beamlines have been

commissioned to the center of the target chamber N§

The National Ignition Facility

End-to-end functionality of all major subsystems demonstrated

Diagnostic Insertion
Manipulator

o TargetﬁAllgnment -

v
Sensor Positioner .
=
f ‘I .
i Target Positioner
Main Laser
"Final Optics and X-ray
Target Systems Imager

Beam Transport
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NEL has fired over 173 system shots so far

N~

The National Ignition Facility

System shots
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NIF 1o laser exceeds power and energy requirements py ==
for entire operational parameter space NF

The National Ignition Facility
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Design goals for 10 energy and power =
exceeded with high overall beam quality Nﬁ

The National Ignition Facility

! Fluence Distributions
26 kJ, 23 ns Measured Over Central 30 cm

Relative Occurrence

6.2 TW, 200 ps

2.0

F/Favg

Scale (cm)
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20 and 3w beamline energies are highest ever achieved: gy g=
Near-field 2w and 3w intensity profiles are excellent Nﬁ

The National Ignition Facility

11.4 kd 2w, 5 ns 10.4 kd 3w, 3.5 ns

Contrast = 0.13 ‘ Contrast = 0.17

scale (cm)
0 1 ) 3
F/Fovg F/Favg
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Measured temporal profile of scaled Suter pulse \J —
closely replicates the requested pulse shape Nﬁ

The National Ignition Facility
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Summary Nﬁ

The National Ignition Facility

Quad 31B beam path fully commissioned

500 kJ 3w Full NIF Equivalent demonstrated on target

2.0 MJ 3w Full NIF Equivalent demonstrated on PDS

2.2 MJ 2w Full NIF Equivalent demonstrated on PDS

5 MJ 1w Full NIF Equivalent demonstrated on Quad 31B
latest-class final optics

NIF has demonstrated all aspects of quad performance
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September 2003 — state of the chamber Nﬁ
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TASPOS \
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The SXI was fielded on the laser commissioning =
shots to target chamber center Nﬁ
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* 1 kd 3w incident onto a disk target at TCC

1 kd 3w, 3.5 ns,
500 um focus

Ti filters —~ -

]

» CH disk with
12um Ti _ 2um Au overcoat
Pinhole
array
_25 um Ti 37 um Ti

NIF-0503-06710 F4077
15DK/deb 15May/DK/deb



=
The SXD was used to validate beam synchronization Nﬁ
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1st measurement — beams within 1 ns Beam timing adjusted to within 6 ps (rms)

- 10 ns sweep window 2 ns sweep window

Dual sllt-lmager
rovndes 2 images
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The initial hohlraum characterization experiment heated \J =
large scale plasmas and observed backscatter saturation Nﬁ
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Time gated 3.5 keV x-ray images

0ns 2 ns 3ns 4 ns
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First cryogenic capability is planned for FY05 Nﬁ

The National Ignition Facility

TARPOS MOUNT j‘

SHROUD ACTUATOR
(LINEAR MOTOR)

SHROUD
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LLNL is developing a high-energy
Petawatt (HEPW) for NIF
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Enhance Stockpile
Program Mission

Image without Petawatt

46 keV image ‘ ‘

Image with Petawatt

e Substantial improvements to
planned experiments

* Explore relevant conditions
inaccessible on long pulse
lasers

Establish High Visibility
HED Science

./

e Laboratory astrophysics at
novel conditions

e Source for ultrafast, dynamic
material science measurements
¢ Ultra high intensity laser

interactions and relativistic
plasmas

Leads to Potential
Post-Ignition Programs

p=3.e-5gcm-

* Robust, high gain with fast
ignition provides opportunities
for new national security
programs and enhanced support
of existing programs

— Energy independence (IFE)
— Weapons Program

NIF-0903-07223
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Transforming NIF into an experimental facility isa pyg=
complex task requiring a high level of discipline Nﬁ
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The Experimental Facility Commissioning Steering committee (EFC)
has responsibility for guiding integration and demonstration of the
NIF experimental capabilities
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