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High average power fiber laser system by coherent combining
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Active Mirror Laser Amplifier

REBRX iR
HEE BARFLERR, REMT . BAMEE. AL, BAEARNELER. FEXEEBAVOEER

B nE
#%¥4(Cu)

FOT14735—BL—HF— 188

T U747 17— — P — IR OF S, my NIRRT T
e oL — Y — IR AR LA TEEI IS E O HEERE
LRIV EWE — A EITHY ET, Fio, BH
M ~DEREZ LR THIE T/ UL AT RILF —DH /) 73 i B e
ThHIZIT T, FROFFITRFESNET O T, #ERITR

VAT L — R TR ET, (Yb:YAG)

1

OL—y—mat ?
IV AL — P — 2 LA B ED ::ma onig) !
FIEE, e EY, BRAERRER A @F5 X5 LWE 5
ATLEE 28 DL — W — ) — EE Z
SU TR R Y @FSXBLAGIIESBES e 42 TS W)
REREIED E SR, 7 N /: . .
U—\/T%D%g&‘zui%iﬁ Ty LARERME ., HITRRREERER 2T L
Li‘@‘i EEN &) e LTINS A B o I, I, T L7y
I;E;ﬁﬁ%ﬁ‘fi\ T P8 B M 70 & BT OARBET PPN BB it 1k e i
SRV el g BHAE 22 E1F) H ﬂﬁ?

<.

& 4

L— === 7, g
BECMFBEZR EE L WVERBE T
(M2 DR E A FEH L
TWET, TOMIZHEZ R | ——E—=2 4
T HEICRI 2 "TE T, KB MBI

L—H—THRE

N RVNEBE 2 7)) — MGG, EVANEEZ R S DN
BTN ECACIDITTERENETLEN, L—
AN NA T S = RO AN = S S

P —% WL E TR ER TR CEET, et Bl o SO
T A IEPM2.5%0 4
v BRBRIWRE . I
AL —F—HOHLEL
LI F S EFIHLT
ST W) E DY i 7E
IS (s Nty |
AETY,

https://www.ile.osaka-u.ac.jp/ja/groups/research01/pls/
L—4 =48, L— — B HHT7IT1I3I5—




N)—L—H—L R F LIRS I—T

HARSFHHAZBER I /NANT—L—H—
High-power Laser System Achieving World-heist Average Power
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Nuclear Photonics
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Plasma optimization by space-time and phase-requency control
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Energetic ion acceleration using large-area suspended graphene
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Generation of ultra high field via integration of intense laser technology and nanophononics
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Laser systems for pest control
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Achieving high-gain nuclear fusion with Extreme Laser
Intensities using Relativistic and Curved Plasma Mirrors

Morace Alessio BB

Introduction

Achieving extreme light intensities is not only a
great milestone in its own merit, but it is likely the
key to approach to achieve high—gain Fusion Energy.
By using Relativistic Plasma Mirrors with
femtosecond laser pulses and Curved Plasma
Mirrors with picosecond laser pulses, we aim at the
creation of extreme laser intensities that will
directly allow for new methods of depositing energy
in the compressed core of imploded DT capsules or
spheres. Exploring the Physics of Extreme Light
Intensities will also allow to address key issues in
fundamental physics, including Astrophysics and
Strong Field QED.

z [um]

Hybrid Hole—Boring/RPA and fast
electron ignitor beam for fast
ignition using Ellipsoidal Plasma
Mirrors

Using Ellipsoidal Plasma Mirrors on picosecond, kJ—
class PetaWatt lasers is possible to attain intensities
exceeding 102'W/cm? and establish the conditions
for the direct acceleration of Carbon ions as well as
ultra—relativistic electrons constituting a hybrid
ignitor beam for Fast Ignition. Extreme laser
intensities could also be used to achieve near
relativistic proton beam acceleration.

Ti [keV]

z [micron]

Relativistic plasma mirrors for
Doppler—Boosted ignitor beam
and SF-QED science

PetaWatt—class femtosecond lasers tightly focused
on a Plasma Mirror surface induce instantaneous
surface curvature that will focus down Doppler—
Boosted harmonic beams to intensities approaching
102 W/cm? Focused harmonics can be used to
trigger Thermonuclear burst in Inertial Confinement
Fusion research, as well as capable of revealing
Strong—Field QED phenomena and bring us closer to
the Schwinger limit.

Intense incident
= laser pulse
-
. .
e

Plasma surface

Reflected radiation

Courtesy of Lazlo Veisz

https://www.ile.osaka-u.ac.jp/ja/groups/research01/np/
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Enhancing the Reliability of Large-Scale Laser Systems Using Deep Learning

Law King Fai Farley $#{EBh%
HEE  BEENSR. RREXERIR

BHIAHZ21—FIVRYRT—DIZ KB ER T

BT AT =2 —F )L 2y "I —27 (CNN) 3. B ERELfifiT o8\ T
b SEER 72 B ffir D —-2> T4, CNNIZ. ADOHES AT LITEEIL
7 7 u—FEWHIET, BN ORHSE BB CHIH L, B R

S T RS CRR T DL ATRET Y,

CNNIZ., BE OB RARIELET =V T @RS TEBY, £ET
(LS A 3/ 4 DL T o A N QN =S L A=A =L Gt 1L Nl
WTEET, TSI MHEDERECT VAT v, (DN E | FlER

(ZOTDE R RN IIT T D LN TEET,

SHIZ, ONNIZKRED T —# & W TEE 52 LT, R &2 2 mifg sk
BATICBWNTE VT 4 —< L A5 FEELFT, #i21F. ResNet=2
DenseNet’2E D EERT —%T 7 F vid, LR Ry T — i FF

B, XM 2 — 2 ORI QO ET,

INHDOEMZIE MO ET, EREIROZWr Bt AT O FLH F
A HENER O ARG L | SESER0 B TR R

FTOET,

j«_,,«ﬂ*‘”i"h
DenseNet (From Huang+2017)

BIERORERA

HAE RO A RAIL, L — =V AT LD L EM:
N AE @D DDA KIeEMNT T, g
BEIEHL, BIREIET — 2 & T3 58T,
IEZR O R 2 BRI T 5 FEZRBLEL,
BRI T — 2 I HAE 25 OO S EHR IR I 2 FE AT
ML TR, EF IR I IR D 72 ARG IR 2
HTEMMATRETT,

TR ENTET =T/ F v DL T, It
KD FIETIIREES >7- /2 BE b o E
o ZOEIITEY | HiRasOE ML Lt
FEMRAED FEHIZ L > CEATANDOHIRE S AT
DEARDO T p—< 2 A0 FICEBACEE T,

AFRTFORERA

e b RO ST R B D B R
T, L—F— AT AOMEREHER: & B E 112
IR BN R UET, RE R 2 -
FENTELIT A BREEL | PR O AL EGE R
BT 5288 T E T,

W FEF- DL X, L — Y —MEREICE B
WL FAF I 720 B Bk b E
T CNNZTE H L7 B ARHTIZ LD | 7 s %
B EECRRBIL | YR T OARAE A ke ) 1 B
W 2HZLERETT, 2O BRI
o T FEETOEHEEELED, L—Y — AT
LEROREBBE L2 DHEEBIT, AT F AT
AOE A B FRELET,

PaDIMIZ & BB EHRHNFI (From Defard+2020)

https://If-lab.net/
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