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DFC-PowerChip for high-energy high-repetition rate lasers

Institute for Molecular Science !, RIKEN SPring-8 Center?, °Vincent Yahia'?, Arvydas Kausas??,

Hideho Odaka, Takunori Taira%!

E-mail: vincent-yahia@ims.ac.jp

Distributed Face Cooling (DFC) [1] was developed
as a new type of compact gain medium able to
sustain the high-power density and high heat load
of high-energy- high-repetition-rate lasers. The
DFC-PowerChip  was

engineered  through

interlayer-assisted ~ Surface-Activated Bonding
(il-SAB) [2], allowing multiple bonding of
Nd:YAG gain medium to transparent sapphire heat
sink, for simultaneous end-pumping and surface
cooling. Thermal effects in the medium were
evaluated using a DFC and a bulk sample of same
absorption length, as shown in Fig.1(a).

(a) Bu

thermal effects experiments

absorption length : 1cm

Liat% L1a% gain experiments

total gain volume : 22 cm®

05 L% 11a% L1a%

03at%

Fig. 1 Samples used for (a) thermal effects and (b) amplification.
Using a probe beam, thermal lens and thermal

birefringence were measured for both samples

under 10J pumping at different repetition rates. Fig.

2 shows the measured depolarized light pattern,
with no change occurring after the DFC, contrary
to the bulk were depolarization ratio increases up
to 15% at 25Hz. Experiments show that thermal

lens is reduced by 40% in DFC.

No pump 2 Hz 10Hz 25Hz

thermal birefringence

gojcjolo

residual transmitted beam after PBS

Fig. 2. Thermal birefringence beam pattern.
Two DFC-PowerChips were implemented in a
2-stage 2-pass amplifier seeded by a 4 mJ subns
beam. The modules design, shown in Fig.1(b), was
chosen to optimize extraction efficiency [3] and
temperature distribution. Under 2 x 10 J pumping
at 2 Hz, 3.5 J could be extracted from the 22 cm?3
gain volume. The corresponding energy and power
densities are shown in Table 1.

Table 1. Volumic output of the DFC-PowerChip

Energy density ~ Power density
2 Hz 0.16 J/cm3 0.2 GW/cm?
50 Hz 0.1 J/cm?3 0.15 GW/cm?

Experiments at 50 Hz were also conducted using a
single amplifier, as well as tests for burst-mode
operation to reduce heat load while improved DFC
designs are being made.

This work was supported by JST-Mirai Program
Grant Number JPMJMI17Al1 and Innovative
Science and Technology Initiative for Security
Grant Number JPJ004596, ATLA, Japan.

[1] L. Zheng et al., Opt. Mater. Express 7 (2017).
[2] T. Suga, et al., Acta Metall. Mater. 40 (1992).
[3] V. Yahia et al., Opt. Express 32 (2024).
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Thickness and Annealing Dependent Third-Order Nonlinear Properties of
Ta20s Thin Films
Pin-Shuo Huang?!, Cheng-Xin Liu?, Bo-Xiang Zhuang?,
Chan-Shan Yang?, Xiao-Yan Liu?, Hong Liu? and Chao-Kuei Lee?
Department of Photonics, National Sun Yat-sen University!
Institute for Advanced Interdisciplinary Research (iAIR), School of Chemistry and Chemical Engineering,
University of Jinan?
Institute and Undergraduate Program of Electro-Optical Engineering, National Taiwan Normal University®
E-mail: chuckcklee@yahoo.com

ABSTRACT

Ta20s has been realized as a promising material platform for nonlinear nano-photonics owning to its wide
applications from broadband light source and high-speed modulation. Despite of that the third order
nonlinearity has been reported with the order of magnitude 10*cm2/W. The comprehensive investigation
of nonlinear properties of various thin film thickness was still absent. In this work, by using conventional
Z-scan measurement, nonlinear optical coefficient n, and two photon absorption coefficient B for Ta;Os
thin film with thickness of 50, 80 and 160 nm were characterized. First, the n, value under exciting peak
intensity of 842 GW/cm? for thin film thickness of 80 nm were retrieved from Z-scan profile with 8.51,
4.73 and 1.68 1013 cm?/W respectively. Considering the reported order of magnitude for thin film thickness
of 400 to 800 nm, the clear decreasing tendency with the increasing thickness of Ta;Os thin film was
observed for the first time, indicating the possible mechanism of the increasing O vacancy with thickness.
The result echoes the reduction of surface roughness with increasing thickness of thin film. In addition, the
nonlinear properties w/wo thermal annealing of various thickness of Ta»Os thin films under different

exciting power and was investigated and discussed as well.
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Construction and Evaluation of Crystal Environment for Improving
the Durability of CLBO Crystals
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Fig.1 Schematic diagram for generating 193 nm beam. Fig.2 Transition of 193nm beam power.
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Development of OPG ultrashort pulse mid-IR laser source with BBO crystal
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Fig. 2 Absorption spectra of film A and B.
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Fig.3 Optical spectra tor film A was used.
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635 nm noise-like pulse fiber laser for visible supercontinuum generation
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Fig. 1 Experimental Setup.
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