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Focused intensity (W/cm?)

SPIE.L_( LASE PLENARY
- “Passion extreme light”

Paper 11664-501, Monday, Monday, 8 March
2021 - 6:05AM -7.00 AM _»
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Extreme light ultra high intensity roadmap

WY OCD ~ 107 Wiem? - nonlinear QED: Ee = 2m & 1PeV Nobel Laureate Geéra rgl Mourou

' _Light Ecole Polytechnique (France)
107 e = ilei7d materialisation

Ultra relativistic optics - E, = m ¢’ ® Laser Astrophysics and Cosmology
o® XCI ® Polarization of Vacuum, Materialization of Light
102 iy , ' e ® Transmutation of Nuclear Waste
9.&“"“ ' -
r ‘ LLNL PW b P
.ehirped pulse amplification (CPA) B

““u

10° e ‘mode locking

8 Q-switching 1PW / 1 pym === 1023 W/cm? supersonic

gas jet
1960 XL BAY 1990 2000 2010 2020 2030 Fjgyre 13. The Laser Wake Field Acceleration.
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3x larger ion diameter

Thermal Conductivity
Kk @RT (W/mK)
40

Sapphire

#Spectroscopy? '

Al>O3 E3"' YA

K .

RE3+:YAG in Al-O; > DFC

30

Ref. . L. Spaethef. al., FUSION SCIENCE
AND TECHNOLOGY, 69, 25 (2016).

@ % Thermal Problem !

ELI-DiPOLE
¢ Yb:YAG ceramics

20

ScO

YO

YVC)LuO
10 Typical laser materia

LUAG, GGG — Laser Ceramics*
CAIGO
GSGG

\ 8 He-gas cooling : 150K EAP NIF (Laser Fusion)

) nowse® - .
® 1003, 10Hz, World first 1kW average 0 Nd:glass
Ref. P. Mason et. al., Optica 4(4) 438 (2017). Ref. T. Taira: Rev. Laser Eng., 50(7), 382 (2022).

* il-SAB: Inter layer assisted surface activated bonding * |[EEE JSTQE 13 (3), 798(2007).
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iI-SAB :

Intermediate Layer assist Surface Activated Bonding

Amorphous Layer P Atomic Level Direct Bonding at RT I

\ Amorphous
layer +

/ dangling bonds

di )R e

Laser gain medium

HIs

FAB#2 Ar

Heatsink

a) Initial state

Surface roughness: RMS < 2nm
Flatness: A/5 @1064nm

UHV ~105Pa;
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b) FAB

(Fast Atom Beam) creation

c) Amorphous layer
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w/o coatlng\ " with coating
Photo: Aug. 15, 2016

DFC-structure Tiny Integrated Laser

® Low temp. bond = coat-material

P

B2 BT = B

Mechanical
press

V

Sapphire

Ref. Opt. Mater. Express 7, 3214 (2017).
Opt. Express 27, 30217 (2019) .
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DFC chip 2x (gain length 10 mm)

885nm LD stack 885nm LD stack

,.,,;—,?3‘;—;; ‘ with beam shaping OptiCS with beam shaping optics JB‘IFH_ 1. 1'at% doped Nd3+: YAG
. 21-crystal DFC chip  21-crystal DFC chip - - 10x10x0.5 mm3

1.1-at% Nd:YAG 1.1-at% Nd:YAG

c-cut Sapphire

I 10x10x2 mm3
®
-5 & Double-pass
- N optics Pump 4x LD modules
[/ Wavelength 885 nm
=~ Output
pre-amp 54, 25Hz, 10ns Rep. rate 1 Hz to 50 Hz
g 10”31/ {e_> Pump pulse 250 us
DFCF v 7(10mmO) & #&# Pump power 8 kW per LD
LreSisle— ko> o e | Pump energy 2 ) perlD

21 DESEDFC (0.5mm
10 20 30 Nd:YAG/ 2mm sapphire)

(a) EXE (1064nm) (b) SHiE (532nm)
HARE >2J, 50Hz (R4S 100Hz) DFCF v L—H— (8
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IRD—RT =YY - K BIRIEE 20 > MRIEE 50
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RIK=N SHCL.H

2J @1064nm
2 8 GW @RT

tH DFC Fv 7 Z‘):L—)b

8 Ii
@. KA SBEER 5 2

2021.5 2022.2.4 2022.7.13

BEE=R V) —=2Ib—LERK AIBERED
BXE | = | BiER] [ EiEsR2 || > HEZ#]| = >1J @532nm
5~10mJ 500mJ >2J@1064nm e
Micro-MOPA (>19.6 MW/cm?3) j2iggR3 | ) >5J @1064nm
—F— 1B

DFC-PowerChip (Al20O3/Nd:YAG)
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RIKEN SPring-8 / SACLA Campus
http://rsc.riken.jp

Control room Pt/lmp lasers | PA: Laser Plasma Acceleration

\

g Pulse Compressor e-Beam-line X-ray Diagnostics
/

/ Plasma Diagnostics cam Dum
;Eﬂﬁ , \\tm 60-m \B .
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JST-Mirai Program s : Laser System
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60 + years of Lasers: High-Power Lasers

AW2A

High Energy Sources ASSL2022 (1 2/1 4)

Presider: Marc Eichhorn, Inst Franco-Allemand Recherches St Louis, Germany

Room 11] 25" Congress of the International Commission 6" International Conference on Optics Within Life Sci: (0

ADD TO CALENDAR ~ PM -2:00 PM httpS JIwww. iC025.0rg/?S=We|00me

915 - 9:30 AW2A1 >70 MW peak power/100 Hz unstable cavity microchip laser (#s01)

(UTC +01:00) 10 J, 10 Hz Amplification in a DiPOLE Cryogenic /\\
Amplifier Using Crystalline Adhesive-Free H.H. Lim!, T. Tairal:2
Bonded Yb:YAG Slabs

T

Presenter: Mariastefania De Vido, STFC Rutherford Appleton
Laboratory, United Kingdom

© PRESENTATION DETAILS |l
] Ref.
?ato“s:j :(Vx:\zverage Power Operation of 10 J, 100 Hz, - [1 ] Opt Express 30: 5151-5158 (2022)'
Conductive-Cooled Active-Mirror Laser ;";\" [2] Opt Express 27:31307-31315 (201 9)
Z:::ntemumpei Ogino, Inst of Laser Engineering, Osaka Univ, R [3] Opt. Express 27: 30217-30224 (2019).
re———— 3| [4] Opt. Express 25: 6431-6439 (2017).
7 [5] IEEE J. Quant. Electron. 49: 454-461 (2013).
9:45 - 10:00 AW2A3 . [6] ASSL, AF2A.8, 2013.
e E:ge":wpeakpm"’e’/so HERGEAG GIOoHD y [7] IEEE J. Quant. Electron. 46: 277-284 (2010).
Fressntar:Hueninond U Ipatias s oleouir Eceneadeper I [8] Opt. Express 16: 1989119899 (2008).
—— i [9] Opt. Express 15: 14516-14523 (2007).
‘ [10] App. Phys. Lett. 89: 101120 (2006).
—_—
10:00 - 10:15 AW2A.4 ) 2022 Year

(UTC +01:00) Upgrades of L1 Allegra Laser at ELI-Beamlines
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R (U1 Y  EEHZ, 2020-2023) ezQ TILA
Laser peening system for Product Laser peening for Maintenance

/ (LSPT, MIC etc.) N - (LAcubed, TILA) ™
mount smal

Laser oscillator / amp.

(large) TILA .

TILA (20mJ, 100Hz) -

work piece (small) Robot Lor work piece
ﬂl

- B L

S laser peening only for small piece aser peening from small piece until large system/

= expensive = only for small piece = not expensive = until large sample
= large system = impossible for small hall = small enough = fastener hall
"L —H—ER#ic L5 FE—LIMEFORFE LK 2023FE S VIRTTA
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Vit PP OSRK IBEKNRSE MRy UOEREEOLOONT - 0, TILA
e < {10) o T (BHBEX, 2021-2025) el
ing LIB
Pumpm"SLO%mn Optical fiber for pumping . r/ _. \|S|probe
Microtip laser l !
Pressure Vessel

Optical fiber for emission monitoring

High resolution spectrometer o ) .
¢ idea of reversal F
-emmﬂr nt :
4 Radiation Resistant Vissel — LIBS probe
rﬁ ‘ —s  Optical Fiber (=S0m) Pedestal ||
’ _

“Elemental Debr
Analysis . n Plasma Laser’
[Ilgh Resolution  Optical Coupler Emission
Spectrometer Optical fiber base
Laser Induced Plasma LIBS probe
DFC-chip A
Sa/Nd:YAG cr/Sa/Nd:YAG cr/Sa/Cr:YAG ce/Sa . >1 OmJ

Sa, sapphire; cr, crystal; ce, ceramics)

L ® SHG
® 100m pump fiber

Homogemzedu i ® radiation resistance
ecaonpeP el M Optical =35 mm ® short / long pulses
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’ a5 o) BRI p - = R Tiny Integrated Laser
"/ 4 J P/.IRG
N wnl)) K-FMF (K)
‘-
~ B iR TR = ® =76
W - EDNPREHS e
JLRPEFE, <278 : Tl Y
: Muon Muonium
prc;duct;on production .\
arge target . -
age Thermal muonium (Mu :  e)
Proton b Ve T
roton beam Pi-u coIIapse ~
3GeV . UItra slgw muon (~0.2 eV)
7T - “
/ / 3 55nm ~_ :i 5%
IJ@mzatm@n coherent ligit
» Pion Surface muon 122nm(Lyman-a + 355 nm)
: 4MeV AE=600keV ;¢
3GeV ko 50 GeV o0k

25 Hie 1 MW 0.3 Hie, 750 kW SAIVaRickBHEBEAAVEICED

( SaAVOEFHEREHEEBLLLTE—-LIGANERH
ZA4Ivalb——IZX7 L (Nd:YGAG,
Nd:YSAG ceramic) EAEMlZzBEVWEREAR (KROFER)

8
Distributed Yb fiber amplifier ~ All-solid-state amplifier (Nd:YGAG, Mag. ~10 )
feedback laser : | : Ump light
@ Regen. amp.‘ Intermid. amp,. Final amp. from |aSer = - .
# 1062.78 nm 50nJ@100kHz | ™ diode RSB IEIRER (T
Av = 1 GHz ~2 mJ@25Hz ~100 mJ ~1J N o
= . =
yllllllllllllllllllllly mbrﬁt bnn
Bzt

Nonlinear frequency conversion
Coherent Lyman-a

High efficiency Ultra slow muon Short dis‘tﬁ‘
2ndHG 4thHG 5thHG Lyman-a generation  generation ~10 mp, e

in Krypton gas cell

%‘; ssap 2.6fF (22ud) DINIWRZ A4 aXFEICKTS
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100 mJ

Tunable Ti:S
laser

820.780 nm
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Ref. C. JUXRF vty (AXtt, 2001, 2004).
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® Power density @ Bandwidth

® Energy density @ Efficiency
® Wavelength @ Reliability

® Beam quality @ Cost, etc.
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