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The facility upgrades have been completed
and operations have commenced
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Program goals:

100 J at 1.047 um
10 Hz rep-rate
5xDL beam quality
3 nsec pulse length
10 % efficiency

108 diode reliability

Nd:glass — Yb:crystals
Increased energy

storage
and efficiency




Cleanroom video
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The enclosures now allow us to operate at \
cleanroom Class 100 levels y..

Gas-cooled

amplifier heads
Output

Front-end Diode arrays

Class 100 =< 100 particles/ft? of <0.5 um size
Class 1000 = < 1000 particles/ft3 of <0.5 um size
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Second generation Mercury front end will have
enhanced capabilities of temporal and spectral sculpting
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Fiber Amplitude Fiber Optical Bandwidth &
oscillator > shaper > amplifier 1 > |solater > spectral sculpting

Fiber Optical ASE Large mode Rin Output t
> L > s gl > P ercury

amplifier 2 isolater filter fiber amplifier amplifier Mercury
Component specifications
Oscillator Fiber Fiber Large mode Ring
amplifier 1 | amplifier 2 | fiber amplifier | amplifier
Energy NA 3nd 8 nd 30 ud 0.5J

Rep-rate (Hz) Cw 960 960 960 10




The fiber-based front end will allow pulse-to-pulse stability N=
and support the bandwidth needed for beam smoothing k

Amplitude Optical Bandwidth &
- > shaper > - > Isolater > spectral sculpting

Optical ASE Output to
s > hn > e > [asamer > it >

Fiber Amplitude Fiber
oscillator shaper amplifier

* 1047.7 nm * Dual-stage EO modulator * Yb-doped fiber amplifier
* SLM with 100kHz linewidth * 96 adjustment points * Polarization maintaining
* Polarized with 50:1 extinction * 250 psec resolution + 30 dB gain



Several of the front end components are
being assembled and tested
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Diode array and pump delivery video




We have fabricated and qualified 80 kW diode arrays
for a total of 320 kW of peak diode power

Operated at:
- 120 W/bar at 10 Hz
- 900 ms pulsewidth

2 tile with 23
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We have implemented diode array diagnostics N
to monitor tiles for failure

Automated computer monitoring of IV characteristics Cameras for real-time monitoring
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An experimental set-up has been built to observe N= ;
anomalous, high temperatures that are precursors to diode failures

« Two “hot” regions identified
» Strong correlation between hot
spots and eventual failures
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Power (after burn-in)

We anticipate the temperature field scan technology will be a
useful diagnostic for eliminating weak diode bars and
improving process-control

Temperature (before burn-in)



Qualified vendors will be assessing fabrication and N=
licensing of V-BASIS technology '

Packaging house

Simmtec.
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High Performance Diode Arrays

About
IWL New SiMM1iec arrays.
SiMM Data Available now, exclusively from
News
Employment

AW

Contacts

output of laser diodes.

Home

array ever,

510QSlLane @ Allison Park, PA 15101 @ (724) 444-8800

Simmtec

Links Laser Diode Arrays are semiconductor devices, Performance suffers as
U temperatures rise, Efficient cooling is the key to increasing the life and power

Qur new SiMMtec™ design's highly efficient thermal engineering and produces
peak power more than 1.5 times greater than its nearest competition yet
requires less than half the coolant flow making it the most cost effective diode

Diode bars

Diode Modules
Excimer

Hehe

Ion

Pumped

eCDI'IEREl 1T Home | Help | Comtact Us | My Account | My Cart | Search

Mon., December 08, 2003 (Products | Applications | Service | Investors | Company | Jobs | Literature | eStor

T

Home > Products > Lasers > Diode Lasers > Packaged Bars

Packaged Bars

Coherent's high-power diode laser bars are available in either
conduction-cooled or water-cooled platfarms, these 1 em bars
are capable of CW powers up to 60W and QCW powers over
100w,

Recognized as the industry leader in both high slope
efficiency and high temperature performance, our diode laser
bars hawe enabled new applications in both commmercial and
military markets, The long lifetimes achieved through the
aluminum-free material provides low cost of ownership essential for the systems where
these diodes are used.

FBO Announcement

LAWERENCE LIVERMORE NATIONAL LABORATORY
SEEKS FARTNER SHIFS WITH INDUSTRY TO SUPPLY SEMICONDUCTOR
LASER DIODE ARRAYS FOR THE MERCURY LASER FACILITY

The Lawrence Livennow National Laboratesy (LLNL), cperated by the Untrersiy of
California under comtract with the 17,5, Depatmert of Energy (DOE), is seeking potertial
mdustrial patners and participants who ae iterested 1, and capable of, mpplymg laser
dicde aways i sapport of the Meroury laser paoject nowr underway at LLML. The
Mermry laser wall be the frst all dinde-punped mertial confmement fizsion laser and wall
produce 100 Joules/pulse with an emission wavelength of ~ 1 pm. The ooret ZSbar
LLHL arrays or “tiks™ used on the system operate &t an peak power of 23 kW at 10 He
with an emission wavelength of 900 rom and 1ms long pulses. The tile consists of bars
monnted on & silicon heatsmk with micolens conditionig to reduce the divergence of
the fast asis to 10 mrad.




System had been reactivated with two amplifiers and
improved pump diode delivery
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Amplifer video




Helium gas is now flowing between two amplifiers; N:
flow tests confirm adequate balance between channels )
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Many processes are involved with fabricating
and qualifying amplifier Yb:S-FAP slabs

Nz

3.5 cm boules require bonding to form slabs

6.5 cm boules directly yield two full-size slabs
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Magneto-rheological finishing (MRF)
removes sub-surface damage

Conventional polish

MRF 2 um removal
uncovers sub-surface
scratches

Further MRF achieves
<1 nm roughness



Over 18 boules have been grown from
LLNL Czochralski furnaces in FY03

A reproducible process has been developed
for the growth of small diameter boules, although
the bonding process has been time-consuming
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We are investigating two bonding processes for Yb:S-FAP

Boules Half Slabs

Onyx Schott
* High temperature bonding * Low temperature “glue” bonding
- Bond time 8 weeks - Bond time 1-2 weeks
* Flatness: ~\/10 * Flatness: ~\/3
« Roughness: ~25 A « Roughness ~250 A
* Possible residual stress in bond * Index matching requirement
* No index matching requirement * Material embedded in bond
* No material embedded in bond * Environmental durability

Minimal scattering from bond region » Optical clarity

>30 J/cm? damage threshold




Numerous large, 6.5 cm diameter crystals of Yb:S-FAP
have been grown at Northrop-Grumman (Charlotte, NC)

Current

Using a high pressure water jet cutting process,
we have been able to harvest four full size slabs




We have 11 slabs in various stages of fabrication that might be N= ;
installed in the amplifiers over the next few months
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The Magnetorheological Finishing (MRF) machine at LLNL N=
is being used to improve the wavefront of Yb:S-FAP slabs

Deterministic finishing Conventional polishing

Al =, I —

Subaperture Weights
polishing < O O O O
“tool” Raster R Optic [__ EE—
' _ Rotating Eﬁf SR S
| | Optic pitch lap E&t}:}%&%nﬂﬁ i
Test Polish
Test — Polish — Test — Done
Done

The removal function is held constant during polishing and material removal

is controlled by varying the residence time over the optical surface




MRF process steps are outlined in movie




Slab number C1010212 has been refurbished and is ready for

coating

Before

Surface wavefront

PV: 0.702 um
Rms: 0.127 um

Transmitted wavefront
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PV: 1.338 um
Rms: 0.130 um

e 2

After

oo

Surface wavefront

o N

PV: 0.0775 um (10x)
Rms: 0.0071 um (18x)

Transmitted wavefront

PV: 0.0922 um (14.5x)
Rms: 0.0191 um (7x)




Slab number C3010425 has been refurbished and is ready for

coating
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Before Surface wavefront
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PV: 3.437 um
Rms: 0.815 um

Transmitted wavefront
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PV: 0.952 um
Rms: 0.160 um

After

Surface wavefront

PV: 0.0682 um (50x)
Rms: 0.0140 um (58x)

Transmitted wavefront

PV: 0.0755 um (13x)
Rms: 0.00695 um (23x)




Coating damage can attributed to surface scratches N

Coated Yb:S-FAP damage
(5-10 J /cm?2 at 10 ns) Spectra Physics coating chamber

Damage is
initiated

Damage growth
after many shots




Reverser and Pockels cell video




The full scale reverser has been activated and now includes
pre-qualified mirrors to allow longer operation run times

Nz

Reverser Pockels cell
(Allows two additional passes) (Prevents amplification of parasitics)
* Full size optics * Average contrast: 200:1
* Pre-qualified mirrors (20 J/cm?2at 10 ns) * Rise/fall time: 8.2 ns /14 ns
* Motion control on all optics + Wavefront distortion: 0.15\

More optics in vacuum for cleanliness * Pulsed operation with no EMI
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Reactivation of the upgraded laser facility commenced last
week, and the power is being ramped up slowly
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System upgrades include:

second amplifier

phase plate co-located with slabs
distributed control system
damage resistant reverser
second set of utilities

class 100-1000 cleanroom

Slab fabrication:
- 3 ready for coating
- 5in MRF cue
- 3 in shaping
Amplifier # 1 (4 slabs)
-12 J, 10 Hz (2/04)
Amplifier # 2 (7 slabs)
- 50 J, 10 Hz (5/04)
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