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- Develop a 1064nm 5J laser with DFC-chip, and generate 1.5mm and >10mJ THz laser by LA-MgLN /quarts QPM.

- Study about electron generation by developed UV laser and electron acceleration by THz laser.

Stage gate(2022/10)

cTHZE CImMIREE SIS & H 10, 1I0mID%E g & H S EEANDRER DT
A AFy T L —HICLB@E/NE 1 m) THZE L — Y ORREE

- Generate >1mJ THz laser and prepare 10mJ THz and social partnership.
- Develop the tiny 1mJ THz laser system using micro chip.

Goal(2025/3)

s NIRRT RILF— BB, /L RIE 9500ps. =270 10GWLL ED1064nm L —H — D FEF
- 7Ly FR— R4 A4 X THADI0MIM EOTHZERAE BERE © >102K)
c 75y PR—LABEAZEEL L-1mI/SV R EHNEEETHZE L — Y O(RIEREE
- Develop 1064nm laser system; Pulse energy: >bJ, Pulse width: about 500ps, Peak power: >10GW.
- Generate >1mJ THz laser and prepare 10mJ THz.
- Develop the tiny 1mJ THz laser system using micro chip.

@7 A 7 b OREHHEEIE Y BILFHIRRR)
EBRREHER L. FICTRIUEERL ICL 2EBRERCPARERE BB L BRIz HEZN 2,

Check the progress and hold a progress report meeting and an opinion exchange meeting inviting outside experts.

—7'0Y 7 beEOEW., FAERTEIREE Today, | will talk about progress and purchase.




Building plan(2021/8/11) *Regarding laser V¥ : Stage gate and Goal

Item 2021(2nd, R3) 2022(3th, R4) 2023(4th, R5) 2024 (last, R6)
v|get >200mJ UV W surface treatment and crystal growing by UV
PS\J[/O' 500mJ seed 2J amp. Use for verification of surface tfeatment and crystal growing
4.5KW LDx8 H 4.5KW LDx8 + uv
: get >1mJ THz (<5} laser)
Use for,THZ gen’e.rahon 1m |V get >5J laser get >10mJ THz get 1GV/m
Proto. | Down sizing THz | v v v
THz Make be robust || Transformtg 5J system ™ 5)amm. Upgrade for 10mJ THz o] THz-DLA
- A THz + "1 4.5kw LDx20 THz +
Developed'in Melco . get UV laser machine
Demo. 500m)J seed 2) amp. Y . Continue to upgfade v
uv 4.5kW LDx8 4.5kW LDx8 "o
é@:
Q,‘?o Copy? 1mJ THz system platform
2
Demo. cb\‘b% Buy: 500m)J seed T\
THz 4.5KW LDx8 THz
Osc. & g-apert ificati
LIDT || 5 soms amp. |' 'L DT verification Evaluate LIDT
and LIDT system P Build writing system
writing || osc. & g-aperture P v Use for evaluation of bonded materials
Writing system r I




Building plan(2021/8/11) *Regarding laser

V¥ : Stage gate and Goal

Item

2021(2nd, R3) 2022(3th, R4)

2023(4th, R5)

Yoshida, Yahia, Kausas, Tsuji

Proto. T
UV<

2) amp.

500mJ seed
4 5kW LDx8

! o |5

4.5kW LDx8

Takeya

Use for THz|generation

These systems are built in
,get>200mJ UV v s IMS until 2022(Stage gate).
S 2023~ same systems will be

2024 (last, R6)

built in Riken?

<5} laser

. . .. 2T 'TH
. ) Yoshida, Yahia, Kausas, Ishizuki, Tsuji .~ get 1va/m
Proto. Down sizing
THz Make be robust || Transformg 5J syst 51 o Upgrade for 10mJ THz o THz-DLA
- 6 - 4 5kW LDx20 P THz +
Develo . get UV laser machine
Demo. 500mJ seed 2) amp. X Continue to upgfade v
UV 4.5kW LDx8 4.5kW LDx8 e
Mitsubishi, Tsuji
Copy? Takeva J THz system platform
? ~dxreya
Demo. Buy 500m)J seed 1mJ
THz < 4.5kW LDx8 THz
Kausas, (Tsuji)
[ Osc. & g-apert
e e T verification Evaluate LIDT
and — =IO S Build writing system
HOsc. & g-aperture L Use for evaluation of bonded materials

Writirg

— D \ 4
Writing system I

Lim, (Tsuji)




Outline onf 500mJ seed laser and 2J/5J amp. system

500m)J seed

4.5KW

885nm DFC
LD 1 -A ]
x4

DFC
-B

DFC |
-A

5mJ 500ps

<

Double pass

Gain aperture

Microchip OSC.

500mJ 500ps

2bHz operate

2) amp.
45KW |1 ] 4.5kw 4.5kW
885nm | || 885nm DFC || DFC 885nm
LD |i | LD -c [l -D [ LD
x4 i : x4 x4

L Single pass

P 2J 500ps

L Optics

Optics

_______________________________________________________________________________________________________________________________________

4.5kW
885nm
x10

DFC || DFC || DFC

-C || -D [

-C

4.5kW

885nm
@l
x10

Single pass

5J 500ps

100Hz operate

wavelength change

THz

uv
wavelength change

THz
accelerator




Amplifier in 500mJ seed laser and 2J amp. system

500m)J seed

4.5kW

885nm »_ DFC ||
LD A
x4

DFC |

-B

DFC
-A

4 5kW

885nm
Xk
x4

5mJ 500ps

<

Double pass

Gain aperture

Microchip OSC.

4.5kW
885nm
x10

| 4.5kwW

| 885nm

‘| LD »
: x4

2) amp.
4.5kW
DFC || DFC 885nm
-C Il -D LD
x4
Single pass
2J 500ps

Optics

2bHz operate

500mJ 500ps
) amp.
4.5kW
DFC || DFC || DFC 885nm 100Hz operate
-C -D || -C LD
x10
Single pass
5J 500ps THz

wavelength change

uv
wavelength change

THz
accelerator




DFC design for ATLA

885 & 1064nm
Laser

‘ 2mmt (c-cut) Sapphire

05mmtx7 10mmtx7
Nd:YAG (1.1-at%<111>) Nd:YAG (1.1-at%<111>)

885 & 1064nm
Laser

. 2mmt (c-cut) Sapphire

1.5 mmt X/
Nd:YAG (1.1-at%<111>)

DFC-A --- for 500mJ seed
[110mm Nd:YAG+ ¢ 25.4mm Sapphire

DFC-C --- for 2J amp.
[115mm Nd:YAG+ ¢ 25.4mm Sapphire

DFC-B --- for 500mJ seed
[110mm Nd:YAG+ ¢ 25.4mm Sapphire

DFC-D --- for 2 J amp.
L115mm Nd:YAG+ ¢ 25.4mm Sapphire

Same DFC will be made by Nd:YAG ceramics.

Avoid thermal concentration by using thin Nd:YAG(1.1%).
*Low dope Nd:YAG(0.5%) is three times expensive.



DFC design for ATLA
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DFC-Type A (by Kobayashi san) DFC testing



Amplifier in 500mJ seed laser and 2J amp. system

500m)J seed

4.5KW

885nm DFC
LD 1A
x4

DFC
-B

DFC |
A

5mJ 500ps

<

Double pass

Gain aperture

Microchip OSC.

500mJ 500ps

2bHz operate

2) amp.
45KW |1 ] 4.5kw 4.5kW
885nm | || 885nm DFC || DFC 885nm
LD |i | LD -c [l -D [ LD
x4 i : x4 x4

L Single pass

P 2J 500ps

L Optics

Optics

_______________________________________________________________________________________________________________________________________

4.5kW
885nm
x10

DFC || DFC || DFC

-C || -D [

-C

4.5kW

885nm
@l
x10

Single pass

5J 500ps

100Hz operate

wavelength change

THz

uv
wavelength change

THz
accelerator




UV and THz wavelength change

uv
2] 1J 200mJ
1064nm 532nm 266nm
I SHG I FHG )
Material| Purpose | __ Size | Coating | __Spec____| _Manufacture _
LBO SHG ~ [J10mm x 20mmt AR coating ;Eiiﬁ%dezg EKSMA
LBO SHG  CJ10mm x20mmt AR coating  pog70CE Castech
BBO FHG ~ [J10mm x 7.0mmt AR coating ;Eiag;éz;deg Castech
KD*P FHG [1J10mm x 15mmt AR coating ;Eii;gggeg Castech
THz
Purchase
- PPLN
- Quartz

- Temp. controller Detail is under consideration.



Amplifier in 500mJ seed laser and 2J amp. system

500m)J seed

4.5kW
885nm »_ DFC |
LD A
x4

DFC
-B

DFC |
-A

5mJ 500ps

<

Double pass

Gain aperture

Microchip OSC.

500mJ 500ps

2bHz operate

2) amp.
45KW |1 1] 4.5kW 4.5kW
885nm | || 885nm DFC || DFC 885nm
LD i LD I c 1 -D [ LD
x4 i : x4 x4

] Single pass

P 2J 500ps

L Optics

Optics

_______________________________________________________________________________________________________________________________________

4.5kW
885nm
x10

DFC || DFC || DFC

-C || -D [

-C

Single pass

4.5kW

885nm
@
x10

5J 500ps

100Hz operate

wavelength change

THz

uv
wavelength change

THz
accelerator




4.5kW 885nm LD

LD Assembly
1| — Power supply: PWX1500ML
—a- |-
ITTEREEY
8 & 2L g | U f /ui;i'fégg‘r\;‘ LD Povver Supply
1=” g:a /‘/
— T :
. AR D LD driver
o — lT—‘m?w”ﬂ!q[5:::*;::11
Hamamatsu photomcs e v D
LE1598MOD TJ —
_- LD Chiller
BEEF(A) - 200N AEe g Fx SMC
ROEE(hm) 882 885 888
S {ilE . 4 6 _ N
S0k }(_n?:/)) ” e 4 LDs are operated in same conditions.
BE - .

- (Water temperature, Current, Pulse width)
45kW, Duty 15% LRRGEARIEL05LTD

2HEOULT 405-6 (FW 1 Ab FA4X 56 LHASFO169-1
Temperature25°C, Water flowlL/min



LD data

Measured Estimated from Measured
(200A operate) two measured data (4.5kW operate)
N N e
[A] [nm] [nm] [A] [nm] [nm] [A] [nm] [nm]

ELO7L301 878.8 883.1 882.9

ELO7L302 200 882.1 1.9 125 886.4 3.8 677 886 3.6
ELO7L303 200 881.9 2 725 886.3 3.8 667 885.8 3.6
ELO7L304 200 881.2 1.7 725 885.4 3.8 707 885.3 3.7
EMO7L301 200 881.9 2.3 725 886.1 3.7 699 885.9 3.6
EMO7L303 200 880.2 2 725 884.6 3.9 726 884.6 3.9
EMO7L305 200 879.9 2.2 725 884.3 3.8 720 884.3 3.8
EMO7L306 200 881.5 2.4 725 886.0 3.8 703 885.8 3.7
EMO7L308 200 881.3 2 725 886.1 3.8 711 886 3.8
EMO7L309 200 879.9 1.9 725 884.3 3.8 709 884.2 3.7
FAO7L301 200 880.8 1.6 125 885.4 4.0 687 88h.1 3.8
FAO7L305 200 881.2 2.5 125 886.9 4.1 687 886.5 4
FAO7L306 200 879.8 1.9 125 884.8 3.9 733 884.9 3.9
FAO7L308 200 880.9 1.9 725 88b.9 3.9 698 88b.6 3.8
FAO7L311 200 881.3 1.8 125 885.2 4.3 685 884.9 4.1
FBO7L302 200 880.4 1.9 725 884.7 4.0 698 884.5 3.9
FBO7L304 200 880 2.9 725 884.5 4.1 694 884.2 4
FBO7L308 200 878.8 2.4 725 882.8 4.2 705 882.6 4.1
FBO7L311 200 879 1.7 725 883.0 4.1 718 882.9 4.1
FBO7L312 200 878.8 2.2 725 882.4 4.5 642 881.8 4.1

FBO7L313 200 878.8 2.1 725 882.3 4.8 649 881.8 4.4



LD combination

V =12V, tw =300 us, fr =50 Hz. Cooling water : 25°C. Flow rate : 1.0 L/min
887

MW 200A operate -
W 725A operate(estimated)

883 ’
881
879
877
N

I T T S S ~ SR S VN © N X D o DN
I UG ST SR PR RPN PPN A P S NI MRS RAN

QA Y Y Y Y Y QY Y QY QY QY QY QY Y Y

AR AR RO VS PO AP RO MIE A SR A SR A SR OV SRS AP RO R AR

Central wavelength (nm)




Wavelength distribution

4.5kW operation

XV =12V, tw =300 us, fr=50Hz . Cooling water : 25°C. Flow rate : 1.0 L/min

— FBO7L312 (642A) — EMO7L309 (709A) — FBO7L302 (698A) — ELO7L304 (707A) — EMO7L301 (699A)
— FBO7L308 (705A) — EMO7L305 (720A) — FA07L306 (733A) — FAQ7L308 (698A) — ELO7L303 (667A)
FBO7L311 (718A) FBO7L304 (694A) FAO7L311 (685A) EMO7L306 (703A) ELO7L302 (677A)
ELO7L301 (705A) EMO7L303 (726A) FAO7L301 (687A) EMO07L308 (711A) FAO7L305 (687A)
100.0% A B D N g
80.0% ‘
=
‘s 60.0% /
g
£ 200%
20.0% |
0.0% \ - PP / -// \ B . . PPN _
865.0 875.0 885.0 895.0 865.0 875.0 885.0 895.0 865.0 875.0 885.0 895.0 865.0 875.0 885.0 895.0 865.0 875.0 885.0 895.0
Wavelength (nm) Wavelength (nm) Wavelength (nm) Wavelength (nm) Wavelength (nm)
200A operation
100.0% || A B '\ C | D
80.0%
N |
‘2 60.0% J
8 |
< 40.0% }
20.0% / ‘ f ) )
0.0% lomme ,_'ll e . /_l_ : . . e | i . s B
866.0 876.0 886.0 896.0 866.0 876.0 886.0 896.0 865.0 875.0 885.0 895.0 865.0 875.0 885.0 895.0 865.0 875.0 885.0 895.0

Wavelength (nm) Wavelength (nm)

Wavelength (nm)

Wavelength (nm)

Wavelength distributions are same in each group.

Wavelength (nm)



LD power under adjusting to get 885nm laser

V =12V, tw =300 us, fr =50 Hz . Cooling water: 25°C. Flow rate : 1.0 L/min

R : c > 17 HEREREESST
[A] [nm] [nm] [kW]

800A 3800A 740A 650A 580A FBO7L312 300 882 9 18 5 6

, FBO7L308 800 883.3 4.4 5.1

FBO7L311 800 883.5 4.5 5.0

885.0 5.0 ELO7L301 800 883.7 4.1 5.2

EMO7L309 800 885.0 4.0 5.1

E o EMOT7L305 800 885.0 4.0 5.0

< ~ FBO7L304 800 885.1 4.2 5.2

< 2 EMO07L303 800 885.2 4.2 5.0

2 8830 03 FBO7L302 740 884.8 41 48

fﬁ & o FAOTL306 740 885.0 3.9 4.5

£ FAO7L311 740 885.3 4.4 4.9

S FA07L301 740 885.6 4.0 4.8

8810 20 ELO7L304 650 884.8 3.5 4.1

o FA07L308 650 885.1 3.6 4.1

EMO7L306 650 885.3 3.6 4.1

EMO7L308 650 885.4 3.6 4.2

EMO07L301 580 884.9 3.3 3.6

879.0 20 o ELO7L303 580 885.1 3.3 3.8

‘b\’%’bg%%\’\/%g\/ %Qo) Q@%Qv%g% %Q@%Qco%,\/\,%g\, %Qb‘%Q%%Q(O%Q% OJQ\’%Q%%@’%Q% ELO7L302 580 885.2 3.3 3.8

OV VIV VIV VIV VYAV FAO7L305 580 885.3 3.7 3.7

INIASIACNEN) Q'O A0 Q INIRN)
QR STRY QFry



LD power under adjusting to get 885nm laser

V =12V, tw =300 us, fr =50 Hz . Cooling water: 25°C. Flow rate : 1.0 L/min

887.0 6.0
A B C D E
800A 800A T40A 650A 580A

885.0 5.0
=
£
e
EY)
c
(]

Tg 883.0 4.0
©
2
©
b=
(]
(@)

881.0 3.0

879.0 2.0

A N A N N AN RO AN N R R N NN
CRRY TR QY IR ey

Power (kW)

Under 50Hz operation

Group A

Change water temperature warmer
to make 885nm laser.

Group D and E
Change water temperature cooler
and current higher to get more power.

Under 100Hz operation

Group B and C

Change water temperature cooler
to make 885nm laser.

Group D and E
Change water temperature much cooler
and current higher to get more power.

\ 4

Group A --- Spare

Group B,C --- for Riken (100Hz operate)
(Strong for heat)

Group D E -+ for Melco (25Hz operate)
(Weak for heat)




LD wavelength and absorption rate profile

Absorption rate (cm”-1)
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LD wavelength profile
X Absorption rate data are 7 . [FAO7L306)
measured by Sato. /
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878 880 882 884 886 888 890

Wavelength (nm)

LD wavelength wide is bigger than absorption wide.
Temperature control is so important.
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LD power intensity



Chiller

SYOICERBUREEIFRAIEE
20T IR HAN—Z i T
HEHNSRE. B, 194FSuo1 camas| [ g MO
AYFFYRADERE EHEEN . g
2.2, 1 BA%E : 4 Rt F 1
UREARVIRY & =300 ps, £%° =50 Hz , $EUKIBAGHHA IN f) : 26 C, 444 1.0 L/min) e’ u A
Lz ] | i & BuME | REE | WKW Hf : ! . - e \ D
et et e AL  Ter i
PLRRERE Ac Dep = 4. 5kW 882 885 888 nm e
RAZ P VEEIE AN | H¥{E2HE, Pp=45kW — 4 6 nm
BT Vi | P =45 kW - 14 17.5 v ‘
L& VB In g - 65 80 A I \ H| [
| | o . . ‘l HHI
gy | IIIIIII| o 1

= 27 : =
A EDAV]R 8345AC100V (50/60H2)/E4#E8ACT15V (60H2)
BilR #45AC200~230V(50/60H2) | (e mE ey

LD LD EE
7 Chiller
LD LD

Cooling method Water
Power(50/60Hz) 2000/2400W

Power consumption of eacil LD Size WA40xL 550xT396

725 % 14V x 100112 x 00us x 421218 WeIEM 15ke

800A x 17.5V x 100Hz x 300us x 4&=1680W Power supply HAFAC200V
Colling medium HAK, TFL 7Y a—IL15%KABR’

Other SUSEAART ISR L3R T L — v o Ry 7 —3



HRR024-W-20-TUY

HRR024-W, HRR030-W

It
|
&
IE
&
B
50 550 24
BEZAVF e AL e
H iR
361.4; ' ]
¥
259 54

&
a5 ]

139.1

3754
o4

[ E Lewifi—
(Re /4. F+ w7
¥A T A TDIRE. AU TR EET,

Hi—t )l

2 FIREIS S5

Ea AN

BEJILTS REJ+4%
N

MR AL

Re3/8

HiERELO

Rel1/2
| BIUER
ot

J

.

[}
[

Lrth
1215

q'
@ Rel/2

[
\ bl N\ A O
\

B L—4+
(15— T L)




LD and other equipment allotment

Bought in 2020 |

21 set

New in 2021
12 set

Bought in 2020

New in 2021

—

Alotment

J—

1

2~5(Group A)
6~13(Group B & C)
14~21(Group D & E)
22~29(Group F & G)
30~37(Group H )

stock

stock—Melco?

Riken
Melco
Riken?

Melco?

2) amp
500mJ seed
500mJ seed
2) amp.
2) amp.

ftom  INumber |Pupose

—

Power supply
LD Driver
Power supply
LD Driver
Chiller
Chiller

N DD NN DD DN

500mJ seed
500mJ seed
2) amp
2) amp
500m)J seed.
2J) amp.



Amplifier design in 500mJ seed laser and 2J amp. system

PBS, 1/2 A, lens

Same with right side

DFC-ABA
DFC-CDC

Synthesize the 885nm laser




Amplifier design in 500mJ seed laser and 2J amp. system

PBS, 1/2 A, lens

Same with right side

Add one more
DFC-ABA  dichroic mirror
DFC-CDC “

LD in the downstream-side
was damaged by 1064nm.

L |
PO 0
LU T T
LI L T )

L T T

NN OO0 B0 MO0 ) 100 o

WO N0

Normal Damaged




Amplifier in 500mJ seed laser and 2J amp. system

500m)J seed

4.5KW

885nm DFC
LD 1A
x4

DFC
-B

DFC |
-A

5mJ 500ps

<

Double pass

Gain aperture

Microchip OSC.

500mJ 500ps

2bHz operate

2) amp.
45KW |1 ] 4.5kw 4.5kW
885nm | || 885nm DFC || DFC 885nm
LD |i | LD -c [l -D [ LD
x4 i : x4 x4

L Single pass

P 2J 500ps

L Optics

Optics

_______________________________________________________________________________________________________________________________________

4.5kW
885nm
x10

DFC || DFC || DFC

-C || -D [

-C

4.5kW

885nm
@l
x10

Single pass

5J 500ps

100Hz operate

wavelength change

THz

uv
wavelength change

THz
accelerator




Workshop with Melco

* Regarding UV laser

2| DECdesign for A
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i

T

A

5




Items for ATLA laser system

A50mm x 750mm x 17.5mmt

o]

250W LD | Jig || 1/2A || PBS | ¢5FR

o

I

[

S 1/2A

o
o

250W LD Jig (- 1/4A

N

Damper
1/2 A
\ FPBSl/Z/\ [ 912 FR
$»5FR C 1
| 1/2 A
Expander
|
Damper PBS | PBS and prism
4.5kW ||~ ~|| < 4 5kW
. = % % S .
Lox4 |55 o bFC | DFC | DFC e S T || LD x4




Expander and Cylindrical lens

A50mm x 750mm x 17.5mmt

Thorlabs lens set+gage+CT1

o]

250W LD | Jig || 1/2A || PBS || ¢5FR

o

I

[

S 1/2 A _—

U
9]

LSBO4

250W LD Jig (- 1/4A

- Spec
>7.5J/cm? (10 ns, 10 Hz)
1/2 A
|
¢5FR Thorlabs cylindrical lens
\
Expander
|
Damper PBS | PBS and prism +
. n n .
LD x4 ;,'I) N E DFC | DFC | DFC E N i.') —
ol —|lO

S Spec
I >7.5J)/cm? (10 ns, 10 Hz)




PBS

A50mm x 750mm x 17.5mmt

High power 1 inch PBS with 30mm gage
250W LD | Jig | 1/24 || pBS ==
I Q CCM1-PBS25-1064-HP/M
with gage
250W LD Jig I 1/4 A PBS 1/2 A © M4
Spec
>10J/cm?(1064nm, 10ns,10Hz)
Damper Transmission: P>98.8%, S<0.05%
1/2 A |
\ FPBSUZ/\ | T $12 FR |
¢5FR — Broadband 1 inch PBS with 30mm gage
| 1/2 A
Expander
- _ PBS253
Damper PBS | PBS and prism | F (900nm~1300nmR)
| e ‘
” ” 7/ Spec e without gage
A5KW || S||= ||w wni~<|ls 2pec
Dxd || 5|28 DFC | DFC | DFC S o >2 J/cm2(1064nm, 10ns,10Hz)
© © | Transmission: P>98.0%, S<0.07%




PBS

A50mm x 750mm x 17.5mmt

High power 1 inch PBS with 30mm gage

1/2 A

¢ 12 FR

o]
250W LD | Jig —{ 1/2A PBS - #5FR
o]
250W LD Jig 1 1/4 A PBS 1/2 A
‘ a Damper
1/2 A
| A PBS
$5 FR -
| 1/2 A
Expander
|
Damper PBS | PBS and prism
" 10mm x 10mm
AS5KW |1 SIS ||« %,
LD x4 S § = DFC | DFC | DFC o

f\ Q CCM1-PBS25-1064-HP/M

with gage

T M4

Spec
>10J/cm?2(1064nm, 10ns,10Hz)
Transmission: P>98.8%, S<0.05%

Prism Prism

Prism

PBS




Faraday rotator

A50mm x 750mm x 17.5mmt

® 20mm aperture
e | Faraday rotator (PAVOS)

250W LD | Jig || 1/2A || PBS || ¢5FR

o

I

[

S 1/2A

o
o

250W LD Jig (- 1/4A

N

Damper M
1/2 A |
| FPBS—UZ/\ [ $12FR |
¢ 5 FR ] _ PAVOS Faraday Rotators - 1010 nm to 1080 nm
| 1/2 A
Expander
|
Spec
PBS | - | - op€C
Damper > PBS and prism >10 J/cm?(1064nm?, 10ns)
" 10mm x 10mm ” >1J/cm2(1064nm?, 5ps)
45kW || S|[= || D=5 ]||45kw Transmission >98%
Lox4 |55 o bFC | DFC | DFC a S T || LD x4




Wavelength plate

A50mm x 750mm x 17.5mmt

1/2A and 1/4 A plate (CVI)

o]

250W LD Jig - 1/2A PBS | ¢bFR
250W LD Jig - 1/4 A PBS 1/2 A <

N

Damper m +
1/2 A |
\ A PBS | [ 1/24 | { 612 FR >
¢5 FR —
| 1/2 A CRM1L/M
Expander
|
Damper PBS ———— PBS x1 + prism x3 Spec
>17.5 J/cm?2(1064nm, 20ns,20Hz)
2| [= 10mm x 10mm el rem Reflect <0.2%
: S % % S _
Lox4 |55 o DFC | DFC | DFC e (S T || LD x4




Wavelength plate

A50mm x 750mm x 17.5mmt

Damper

|
A PBS | 1/24 || ¢12 FR

o]
250W LD | Jig —{ 1/2A PBS | ¢5FR
250W LD Jig 1 1/4 A PBS 1/2 A
1/2 A
|
b5 FR
| 1/2 A
Expander
|
Damper PBS | PBS x1 + prism x3
" 10mm x 10mm
AS5KW |1 SIS ||«
Dxa |3 § L DFC | DFC | DFC
O

)
Nl <
o || > ]
—
@)

2inch 1/2 A (for amplifier LD)

%

CRM1L/M

Crylight 0 order Ramda plate
Type 1
Full length: 50.8mm
Aperture: 35mm

Type
Full length: 76.2mm
Aperture: 50.8mm




System composition @2J amp

A50mm x 750mm x 17.5mmt

 500m)J _s_é_e_(;I“iA

500mJ, ¢ 12mm, M2 ?

Expander

7

500mJ, ¢ 12mm, M2 ?

Thorlabs lens and
gage OK

10mm x 10mm

or

15mm x 15mm

,_

Damper

1/2 A

wn
45kW || 5 || =@
LDx4 |55 o % bre

DFC

DFC f

7

® 20mm apertureFaraday rotator

(PAVOS)

Spec
>10 J/cm?2(1064nm?, 10ns)

>1 J/cm2(1064nm?, 5ps)
Transmission >98%

|
PBS

1/2 A

¢ 20 FR

1/2 A

Expander H

o

N

2),¢12mm, M? ?

PBS

1/2 A
C-Lens

4.5kW
LD x4




Breadboard and new jig(spacer) for micro chip laser

Breadboard for ATLA:--(MB4575/M @ thorlabs)

[29.53in]
25.0mm 700.0mm
[0.98in] [27.56in]
5X COUNTERBORED
4% R3.0mm: |. 3500mm HOLES TO SUIT
[o.12in] [1378in] /7M6 SOCKET CAP
............................. %
..............................
..............................
..............................
..............................
..............................
..............................
4500mm 4000mm = |e s e e s s e 6 e 00080 cles e e e 0000
[17.72in] [1575in] |  [e 2 e e e e e e e ecoosorecoccsocccccsos
..............................
..............................
2000MM |o s s s o829 8000000 ecs0ssssssosssoss
787N |o @ e e 0 0ceoee000ces0000e0000000 00
el AriiiiiiiiiiIiiiiiiiiiiiiin ® © O
............................
©edeecccsssssssseccsccesss e s o
'v ........................... 01
A
2somm | —t® © o
[0.98in]
25.0mm
[0.9gin]
12.5mm @ @
; [0.49in] L
— , !
12.7mm
[O 50in] 12.5mm 25.0mm 540 X M&X1.0
’ [0.4%in] [0.98in] TAPPED HOLES

DETAIL A

PROJECTION E{ DRL/A2YES
www.thor labs.com

NAME DATE ALUMINIUM BREADBOARD 450 X

DRAWN CJL  17/JAN/1B 750 X 12.7mm
APPROVAL DC  17/JAN/18 MATERIAL REV
FOR INFORMATION ONLY cormamo s o ALUMINIUM PPROXWEGIBﬂ
ITEM Al I
NOT FOR MANUFACTURING PURPOSES VALES N PATENTHESS A CALCUATED MBAS75/M o e

Micro chip laser
Laser

0.5 inch _
(12.7mm) 2 inch Jig

[

A4

—

Breadboard

New jig

to adjust high

to attach on breadboard
(M4—M6)

Laser high is 3 inch from base(optical bench).



Power meter

L100(500)A-PF-120

MRUN{R - PFEY

BHZHAE : @120mm

FR®E : 0.15 - 20um

X —L v i 1TW-500W
eTxI)FL Y :6]-6000]

<% @200 W x 35 D (mm)
= A/NILZAITILFE I 6000]
AT/ —FE  2kW/cm?2
'Fﬁ%ﬂ%]ﬂaﬁ /7S

AL RILFEE(<100ns)1.51/cm?2
AT RILFEE(2ms)15]/cm?2
“xAF19/377 —500W

Bought in 2020

F100A-PF-DIF-33

RAPFRL + 7 4 7 2 —H —
“BHHEAEG33mm

S 510,24 — 2.2um

/XT)—L >50mW-100W
*TxJLFL >T60mI-200]
*<17E90 L x 90 W x 111 D (mm)
B A/NIL X T 3 )LF200]

AT /87 —EE0.5kW/cm?2
o SKRE2.5 s

‘R ATRIILFEE(<100ns)4]/cm?2
AT RILFEE(2ms)35]/cm?2
‘B A1/ —100W

Buy in 2021




Layout of new laser system room

5600 Gand 5800
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Bench : 5000mm x 1500mm
Shelf : 1800mm 450mm



Purchase plan

ltem Person Price
BEF /- HHEL) 4,890,000 Canceled
BFR HH(ED) 908,000 Canceled
THzH X 5 TR 7,260,000 Transfer to ATLA-Minamide
7L ZER HHGD) 3,632,000 Canceled
FEEIR HH(ED) 596,700 Canceled
FT— HH(ED) 909,000 Canceled
T RARIREE Kausas(it) 14,091,000 Canceled
ARy FAOX—&R Lim 3,510,000 Buy another budged?
(ERIESEBEIME| Kausas 40,000,000  Transfer ¥40,000,000 to next term.
Item Total price
Xe7 Zvoa7F 74 %= 14,916,000
IR ARETAIZEE 12,223,200
Total 27,139,200
Item Total price
it & HFE 10,650,000
EHMES(E4 KRS A) 2,469,145
BifEE(Fay - Earv7EA) 3,208,500
KRR K 7,000,000
Total 23,327,645

Status Iltem Person Number Total price Sum
Used SRS E SRR (high temp furnace) i 1 12,100,000
LD K Z 4 /x—(LD driver) Kausas(it) 1 1,130,800
7 = s F#BMHzL —% (fs laser) (7% NCu) 1 34,980,000
5| 3R ER%EE B (Tensile test machine) Kausas(it) 1 9,044,420
LDAF Z —(Chiller for LD) un 4 1,980,000
4.5 kW LD un 12 21,120,000
Optics(Lens, Mirror, Holder) bun many 4,932,524
Farraday rotator(¢ 5, 12, 20mm) bun 6 3,240,820
Ramda plate(104nm, 885nm) bun 17 999,548
Optical bench bun 2 4,840,000
Dichroic mirror bun 20 654,500
None dope YAG 7N G 1 165,000 95,187,612
Waiting AL [E)INEEE (Spray dryer) (i 1 14,322,000
7 4 b U v 25 L (Photoriso) = 1 5,662,074
4.5 kW LD bun 12 21,120,000
Nd:YAG(Single crystal for DFC) Kausas(it) 50 x 6 5,464,300
Sapphire(for DFC) Kausas(it) 300 + 20 4,888,400
DFCFF < —(Chiller for DFC) bun 2 915,200
F Z — A7 £ (Items for chiller) S 1,588,070
. ¥R (Chemicals) e 1,011,353
UV crystal(LBO, BBO, KD*P) bun 3,306,600
SR A > 0 (33GHz oscilloscope) bun 1 35,000,000| “* 93,278,497
Keeping K815 % B (Bonding machine) Kausas 3,080,000
LIDTREZE (LIDT) 1 11,000,000
L — B E (Writing) 1 11,000,000
THZzBS:ED (for ImJ THz) (HER 5,000,000
THzEE@(for 10mJ THz) SHEAR & 7,000,000
i EB9E (for ceramics) i 1,000,000
HE B RS&E (for mechanics) 5,000,000
NFE=TFBINE A (for optics) 2,000,000
Laser for LIDT and Writing 6,561,000
T2 A Gr(% V) 1,335,000, 52,976,000
Other AtE2Z (Labor cost) 23,327,645 <«
No plan 1,453,577
Total 266,223,331
Original plan [FE (%, HRZk <)(Budget) Total 266,223,331
%f®Z (Equipment cost) 180,234,714
SHFEME (Consumables cost) 22,802,216
4452 (Order) 5,110,715
AfEZ (Labor cost) 58,075,686

Canceled some items.
Transfer ¥40 million to next term.
Buy Xe flash analyzer instead of oscilloscope?




Status Item Person ~J7u}lqy Al?gjst Sep?e}riber Oclz’?oﬁber No}ulaﬂber Deiggber Jaifary F:tﬁay I\/?zih
Used o im 5o P SUJGE AP 1Rk 2/28

LDRZ A /"= Kausas(t) 10/29

7 = L F#MHzL —H 122 (3t) 3/15

5REREEE Kausas(t) 10/29

LDAHEF 7 — i 8/31

4.5 kW LD un 1/14

Optics(Lens, Mirror, Holder) un Completed

Farraday rotator(¢ 5, 12, 20mm) un 9/30

Ramda plate(104nm, 885nm) it Completed

Optical bench i 8/21,8/27

Dichroic mirror un Completed

None dope YAG #2A&(GE) | Completed
Waiting [AEEINEE R

74 bUVYTRT L AR

4.5 kW LD un 3/18

Nd:YAG Kausas(it) 2/18

Sapphier Kausas(it) 1/14

DFCHTF 7 — un 9/30

F 7 —FEAgR M. <~ =HR—IL k) bun

Hm. BFR ek

UV crystal(LBO, BBO, KD*P) un 11/30

EEA>ARI—7 bun 3/18
Other A2 (Iabor cost)

EHEE(E4AARTA) 9/1~

BME(Fa v EA) 10/1~




