High Energy Density Physics Group i 8

Scarlet Laser Facility N

Ny

-

i
R. L. Daskalova

C. R. Willis
P. L. Poole



High Energy Density Physics Group
Scarlet Laser Facility




High Energy Density Physics Group il 8

Scarlet Laser Facility K

¢ New Stretcl
oD

il ]
-
.._: .':"\: -

e, Wl

J '3-:':'__

=



High Energy Density Physics Group
Scarlet Laser Facility




High Energy Density Physics Group
Scarlet Laser Facility i

Brief Ov

Femtopower XPr'w Stretcher

Booster Preamplifier Power

Amplifier




High Energy Density Physics Group

Scarlet Laser Facility




High Energy Density Physics Group

Scarlet Laser Facility

Improved B@QSN




High Energy Density Physics Group

Scarlet Laser Facility




High Energy Density Physics Group
Scarlet Laser Facility

Imp

40000 |

30000 |

Gray Value

300 400 500
Distance (pixels)



High Energy Density Physics Group

Scarlet Laser Facility

Improved Pre-amplifier
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Improved F

¢ Replaced SAGA
¢ Pump beams
preamp poAC
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New Amplifier

Pre Amp (5 pass)

Power Amp (3 pass)

30 m]

Short pulse from Booster



High Energy Density Physics Group
Scarlet Laser Facility

New AMDI

¢ Reconfigured set up ds
components for impr

¢ Even pump energy f o1
amp

¢ Increased beam size on SH
then image relay
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New Amplifier

Pre Amp (5 pass)

Power Amp (3 pass)

30 m]

Short pulse from Booster
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Design Goals

¢ 400 TW Peak w
¢ Peak Focal Intensit
¢ >10] Pulse Energy
o <60 fs Pulse Width
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Design Goals

¢ 400 TW Peak Power
¢ Peak Focal Intensity

¢ > 10 ] Pulse Energy

¢ <60 fs Pulse Width
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St

¢ Pulse stretche
¢ Large Bandwi

%

¢ Compact Stripec

.......
...................

Banks, PS,; ; Perry, ML.DV; Yanowsky, V.; Fochs, 5N Stuart, B.C.; Zweiback, |.; , "Novel all-reflective stretcher for chirped-
pulse amp].lﬂcahun of u]t‘rashurt ]JuIses," Quantum Electronics, IEEE fournal of , vol.36, no 3, pp.268-274, Mar 2000
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Stretcher

¢ DPulse stretched to ~8 OF
¢ Large Bandwidth: 730

¢ Compact Striped G
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tuart, B.C.; Zweiback, |.;, "Novel all-reflective stretcher for chirped-
stronics, IEEE Journal of , vol.36, no.3, pp.268-274, Mar 2000
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ErrOrS r .-

The beam from the XPW to
the stretcher input exhibits
weak divergence in addition
to slight astigmatism

To correct, a weak le
placed in the be
to correct the as
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Frantz-Nodvick Gain Equation

Assumptmnﬁ*
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Pulse Spectrum for Multiple Passes
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MNormalized Input Spectrum

b
o

= & & b=
e = = =

Spectral Energy (Arb. Units)
o

=
=

| |
780 800 520 8440 86l
Wavelength in nm

S
=

Credit: Taryn Kaufman



High Energy Density Physics Group

Scarlet Laser Facility

Comparison of Model and Actual Spectrum in Preamp
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Predicted Pass-by Pass Spectrum from 40 TW Amp

— R3r ."-' I'. .
£ roo
E &7 F _...-"' \ 1
< / ".
% 05 / | ._
LEU I ey \ H'h 3

F L |
= ik /NN .
-E F & ] ll' ‘ll.'n
& 17 -y

800 820
Wavelength in nm

840

Credit: Taryn Kaufman



High Energy Density Physics Group

12 | J

Spectral Energy (Arb. Units)

Scarlet Laser Facility

i --

Predicted Pass-by Pass Spectrum from Final Amp
T T T T T T

Credit: Taryn Kaufman

Wavelength in nm



High Energy Density Physics Group

Scarlet Laser Facility




High Energy Density Physics Group

Dis

Scarlet Laser Facility

¢ Calculate
spectrally
wergh ed
phase (p
et al.)

Barry C. Walker, Csaba Toth, David Fittinghotff, Ting Guo, " Theoretical and experimental
spectral phase error analysis for pulsed laser fields,” . Opt. Soc. Am. B 16, 1292-1299 (1999)
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ptimized Output: FWHM=1.6ps
(Input 30fs)
Genetic algorit!
calculates [
error for n
Ccompress

configurat Optimized Output: FWHM=33fs
(Input 30fs)

R O Lt e,
B e 3 ]
A_OIIND
—\

Intenziy (Arb. Linit=)
= = =
b (] (]

=
]

=]




High Energy Density Physics Group
Scarlet Laser Facility

Compressor

Et fus

49° grating Lld /
aﬂgle Deposited Au
26 x e e
06 x 42 cm

~75% efficiency
No photoresist
material
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Da T

¢ Single shot and kHz tests |

¢ At air and in vacuum

¢ Gold mirror instead of

.‘

(irating §
(Photor.)
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(Final 150 mm)

50 mm

(Values shown contain 90% of energy)
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Ghost Focus Analysis

¢ Under .25% AR coating on each surface

¢ Focusing second-order reflections could damage

¢ After adjustments all optics have <.07 | /ém* from
back-reflections

Incoming
L.

beam (red)

Ghost focus
Ghost focus (yellow)
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grating
¢ Allows for sn
deformable n
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Further We

Deformable mirror

Retro reflectors to
collect unused PW
amp pump light

Utilize unusec

& ]
Pt o

from PW amp ¢
Pulse width dow
40 fs
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