High performance Interference coatings for Blue Laser Fusion optical
enhancement cavity Inertial Fusion Energy Driver

Aaron Davenport!, Carmen S. Menoni?, Trevor Cohen?, Morgan Pattison?
IElectrical and Computer Engineering, Colorado State University, Fort Collins, CO,USA, °Blue Laser Fusion, Goleta, CA, USA

7\ INERTIAL FUSION SCIENCE
()
R RISE | o o s

£
t+
y i+ A
+; 1

BLUE LASER
FUSION

COLORADO STATE
UNIVERSITY

carmen.menoni@colostate.edu

Mirror Optical Properties

lon Beam Sputtering (IBS) Biased Target Deposition (BTD) Transmission vs Wavelength

This work describes amorphous oxide mixtures engineered for
multilayer dielectric coatings intended to be implemented in
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optical enhancement cavities operating at A~ 1um. The source
deposition process, the materials and their different properties
(composition, and optical properties) are presented.
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Materials and applications

Engineered amorphous oxides and mixtures ;
Metal or oxide
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The transmittance at A=1064 nm Tranmittance: 10 ppm at A=1064

reduced from 6 ppmto 3 ppm after
annealing for 10 hrs at 600°C

 Binary oxides, HfO,, Ta,O., GeO,, Sc,0......
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Mirror coating design Mirror Structural Properties
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\:\\\ '( H ) — = 3.282 um for Tioo2:GeO2 - Earlier onset o}o((o:)rystallization
Reflectivity>99.999% Reflectivity=99.999% wl 5.374 pnm for SI02
Ti0.:GeO. Ratio: 0.379 Residual stress in multilayer dielectric coatings
Mirror Coatings Requirements 5“ 22 T

Reflectivity >99.999% at A ~1 um

Low absorption loss <1 ppm atA~1 um e Design 1 1189
High laser damage threshold for ns . Design 2 52 -177 -62
pulse duration Design 2: 52 layers
T Ti02:GeO2 S u m m a ry
— «—SI0, e . . . |
, High reflectance coatings for A~ 1um with 52 layers demonstrated to achieve:
, . - e Transmission T= 3 ppm after annealing for 10 hrs at 600 °C.
[ G °
HfO,or TiO,:GeO, ] Non-Quarter Wave stack * Annealing reduces absorption loss, reaching values of 3.3 ppm after 10 hrs
— g Thickness: annealing at 600 °C.
<«— Substrate i 3.211 um for TiO,:GeO, * Residual stress: compressive, low, -62 MPa after 10 hrs annealing at 600 °C.
gl 5.416 pum for SiO, * Incipient crystallization in Design 2 after 10 hrs annealing at 600 °C.
. Amorphous SiO, offers the lowest absorption and highest damage ol Future work includes: increase the annealing cycle length to further reduce
2 .
threshold (low refractive index layer) | TiO,:GeO, Ratio: 0.372 absorption to < 1ppp and carry out laser damage tests
» Amorphous HfO, or Ti0,:GeO, are excellent choices for high index layers \ S10, Ratio: 0.628
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