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HiLASE(RAL) ELI-beamline(LLNL)
100Jx 10Hz 80Jx 3.3Hz 50Jx 0.5Hz

Advanced DPSSL laser, ,DiPOLE 100", delivers
1kW performance

Fels. 4. 2014
. Thee o A amsced Lnvers il Photon Sourges (ALPS 1 7). Yelohamss, Topan. Ape 18 - Ape 71, 2017

Demonstration of a 64 at 10ns Output from Cryo-cooled Yh:YAG Laser using
new laser-diode technology

JDPOLE 100" {akias Brvoj"], a fully dode pumped solid state laser [DPSSL] designed and constructed at STFC's

Central Laser Faciity [CLF] at Rutherford Appleton Laboratory, was defivered under contract to the HILASE Centre in

the Ceech Republic in mid-December 2016, it achieved its full design performance, operating at an output energy of

100 J per pulse at 10 Hz {1 kW) For over 1 hour without operator intervention.
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Rnchussriad Dot Crates. ©Crstrad Prwsarch Labestory, {istumatus Potmecs K K 1870 Kttvestus, Nid ks, Hammmutin
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PETpING, Opening L IMportant new apglicat

matenak processing, advanced magng and fundamental

The High Repatiton-Rate Advanced Petawatt Laser System, of HAPLS, is beng designed, devaloped, spplaed for pranp sonitss of Tiapphae bear med OPCTA —
soence assembied and tested at Lawrenos Livermore. if will be transterred 1o the ELI Beamines faciity in 2016, ‘"'!If-"'ll- " ';':'.';'- M“'I R-m_;'“.\ -¢I- "-I:-“ul -
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2017 o buld op operational expenence and to fully
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/ ( Boltzmann Occupation Factor \
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Nd:glass slab (40cm x 10cm x 1.5cm)

10cm square
YAG ceramics
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| Nd:YAG | Nd: | VYb:YAG

808nm 888nm 940nm
76% 84% 91%
230U s 360u s 1ms
LD 52 3 1
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100kW (100J) module 2014

2002

120 kW module

1993 2001

QCW 100W 5kW (1J) stack
diode bar

200 kW l I |Od u I e © Hamamatsu Photonics K.K. and its affiliates. All Rights Reserved 29
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LD LD

S ol

g 40kW >100kW
= ims ims

>10Hz 10Hz

>2.5kW/cm? >2.5kW/cm?

940nm 940nm
6kW 7 5kW >90% >90%
1ms 1ms 40J >100J
6J 7.5]

25mm 50mm
<0.3deg. <0.3deg. -

150cm? 6.7cm?®
1 1/3

* N. Kageyama et. al., IEEE Photonics Technology Letters, 28
9, 983 — 985 (2016)

¥ EME

LD LD
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=

P = W/t [W]

NIF ( )

4 MJ@1053nm, 192 beams

1 EW§

1 KW |

1

fs 1ps 1ns 1ps 1ms 1s(CW)

R
SRS 960 keal

120 kcal

0.16 kcal

32



HAMAMATSU

PHOTON IS OUR BUSINESS

1J(0.24 cal)_

T =

1 GW (109 W)

CPU

hASD
7 o i

ﬁ

.
A IE:' =1

L __Egs

IA70#

SU# LT
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1GW ]

1MW

1fs
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1ns

1 s

1ms
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| | | | | >, CW

fs=10-1° fs=10-12 ns=10-° ms=10-° ms=10-3
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1/2
P(GPa) = 0.01( ) Z1/2 x [1/2

20 + 3
=1.0x Y2
1)
10 ns a:
30y m Z: (g/cm?s)
I: (GW/cm?)
| =14.1 TW/cm2
P =119 GPa 117 “P. Peyre and R. Fabbro, Opt. Quantum Electron. 27, 1212-1229 (1995).

LNAABTIN3G © Hamamatsu Photonics K.K. and its affiliates. All Rights Reserved 36
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Cco,

*F. Zhao et al., J. Cleaner Prod. 18, 1311-1319 (2010).
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* 77, (2001).
http://warp.da.ndl.go.jp/info:ndljp/pid/239462/www.tri.pref.osaka.jp/ka
nkou/news/No77/Xray.pdf
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(= GW/cm?)

: SCM435

—5.0 GW/cm2

200

400

600 800 1000 1200

(b m)
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a.u.

1.0
0.8
0.6
0.4
0.2
0.0

Pulse shape

I T

T =

Energy :5~40J
Wavelength : 1030 nm
Pulse shape : 10 ns square

0

Intensity : 1.6 ~ 7.7 x 10" W/cm?2
5 10 15 20 25 30

Time (ns)

oul

-
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VISAR (Velosity Interferometer System at Any Reflector) Ref J. Appl. Phys. 43, 4669, 1972
Drive laser
\\“\_
YAG 1-8 +1-5 1- 2
ﬂ 532nm /1:\/ v ﬂn-——ﬂ).oz(l——v)lo
10ns JI+B8 1+ B 1+ 8 c
Probe laser B=vlc v: (~km/s )
Mirror
i dr 10 m
I C V4 T
E do
/
Etalon q 2mA A
Mirror = /102
Streak camera A 1Imm /5

C7700 (HAMAMATSU)
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VISAR

S/W

00-m W m mi

10

ww |

ns

10 ns
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VISAR

13

W/cm?2

14

20

30

100J
100

10 ns

7% 1011 W/cm?
600 um
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(LD)
v 100J

v/ 100Jx 10Hz

v (400

v 100J
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