TOYAMA Pioneering New Horizons in Science

TOYAMA’s Monozukuri Center Opened In April 2015.

TOYAMA'’s new factory, Monozukuri Center, has a total floor area of 12,400 m?,
including 1,900 m< of machining & workshop areas, 2,400 m2 of assembly &
test areas and 800 m< of clean room space.

Monozukuri Is aterm which iIs used to describe Japanese manufacturing processes. It IS
difficult to translate into English, literally "mono” Is the thing that iIs made and "zukuri" Is
the act of making. "Monozukuri”, however, has a deeper meaning beyond the literal which
describes the craftsmanship involved in making objects with skill, artistry and continuous
iImprovement. It might be defined as "The art, science and craft of making things".

Assembly and Test
Area

_—

* Vacuum baking and system test
* Assembling

s
i 'AA ~
- b

sssssss

Temperature Control
Room

8 6‘ "Le‘; [
3D, coordinate

measuring,machine

» 3D coordinate measuring machine

 Ultra-precision machining and
measuring systems

« 3D optical profiler

» Laser interferometer

* Auto collimator etc.

Observatory Room
40 cm Cassegrain reflecting

telescope

B // —
- // ' \lt"l\\, ) .
> o / ;- ‘ . .
% e ‘ iy

Machine Shop Crane:

2

‘ yf “ﬁq“ ‘ ] .‘;;Ir’_:./ 2 - ‘L:_
g2 Horizontal ;NC Machine |

6 general lathes

8 general milling machines

6 machining centers

2 Horizontal NC Mchines

Multitasking machine etc.
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* Vertical CNC lathe

* Wire electric discharge
machine
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Engineering Room

Capacity. Over 100 seats
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Large Machine Shop

Crane: 5t, Lifting range: 6m
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Large milling machine
Height: 3.15m
Stroke: 7.5m

Vacuum Furnace Area
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Tel:+81-46-579-1411 E-malil: sales@toyama-jp.com

URL: http://www.toyama-en.com
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High Resolution Soft X ymator

Variable Line Spacing Plane Grati VLS-PGM)

More than 20 VLSPGMs have been designe sioned on
many state-of-the-art beamline facilities au
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Please contact us for more d 2quests.

3816-1 Kishi, Yamakita, Ashigarakami, Kanagawa, 258-0112, JAPAN
Tel:+81-46-579-1411 E-mail: sales@toyama-jp.com
URL: http://www.toyama-en.com

TOYAMA
B
S AR LU LTI T TR T

f;i .'E ﬂ >

-
B e I

R
L | I




To ” A MA Pioneering New Horizons in Science

Hard X-ray Double Crystal (DCM)

High stability, excellent resolution and compact ochromator.

The standard DCM can achieve less than 20 arc o crystals
through the full scan range of Bragg angle from t of fast
scanning using a DC servomotor is available for

d/DCM for. 3. Generatlon

Synchrotron
(SPrmg 8 Japan)‘. ‘.» -

Features for standard DCM:
* Compact UHV design

* Granite mount to minimize low-frequency vibrati
* Crystal cage mounted on rigid drive shaft for high
* Typical size of crystal 90(L) x 50(W) x 35 (H) mm

 Water and/or LN2 cooling system

 Advanced temperature software for wide range ¢
channel cut operation

 EXAFS mode scanning speed 0.2 deg/sec available

DCM at NSLSI,USA ; DCM at KEK-PF .Iapan
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4-Bounce Monochromator
(NSRRC, Taiwan): 4 |
A g 15t and 2"° crystal mechanism

for XFEL Beamline
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Ultimate preSSU b el0adRa
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XFEL Beamline Components

Toyama worked with the SACLA (XFEL facility in Japan) project team to develop various
beamline components for XFEL, which have been installed in the accelerator and undulator

sections of SACLA as well as in the experimental beamline.

Double Crystal Monochromator Mirror Positioning System

Much higher performance such
as UHV-compatibility, compact
design, ultra-high stability
against vibration and time-
dependence.

s 1 and 2""’ crystal

(DCM).at SACLZ

AlBL-3

SACLA™/apangs

Energy Slit for Chicanes

The slit system acts to cut Monitor

RF Cavity Beam Position

%, Much more precise

positioning and
higher stability to
realize very sharp
focus and excellent

e g alignment for XFEL.

off the halo element of the
electron beam and to
remove dark current on

<0.2 um position resolution
and 25 fs temporal resolution
of the beam arrival time has

the accelerator tubes.

C T-tpe Beam Current

Monitor
A core monitor with four

terminal outputs to
measure current value of
accelerating electron beam.

3816-1 Kishi, Yamakita, Ashigarakami, Kanagawa, 258-0112, JAPAN
Tel:+81-46-579-1411 E-mail: sales@toyama-jp.com
URL: http://www.toyama-en.com
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Beam Profile Monitor

For measuring the
transverse beam profile. It
can measure very small
beam sizes down to ~100um.
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Beamline Component Stems

Toyama’s mirror systems are all individually cu ments of the
beamline. Every new system design will be moc 2/lement
analysis in order to optimize stability and mini \al
modelling can also be used to optimize the coc

Bending SyStemS Single Benc Source Focus
(for cylindrical .
| Mirror Holder )‘

Mirror i
l

upport Plate
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Driving
Shaft

== B, =
Standard/Double;Bender, B ) (=N
Mirror System Esas i/ Cylindrical bending /
— single actuator be

ertical
iIhg mirror

¥ ) S | [ KB mirror syste for
StandardiKB!Mirror:System ISR Beamline at N IXS Beamline at NSLS II, USA

Mirrors with Cooling systems

Liquid nitrogen- cooled mirror system for Indlrect . Flexewater cooli;;gcircuits
BL43LXU at SPring-8, Japan (on the side for VESPERS at CLS, Canada

Please contact us for more d aquests.
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Beamline Compone loNS

Toyama constructs both standard and bespoke so g designs include

ellipsometrys for polarization analysis of soft x-ra ers and x-ray

scanner systems for x-ray lithography.

High precision 5-axis EUV Polarimete
* Wide energy range (100 — 1200 eV). '
 Up to 5 sets of trans. and reflect. multilayers

can be mounted on the multilayer holder.
* Supported on a hexapod to simplify the

alighment.
* Ease of transportation. Polarizer
Multilayer
Reflected EUV (Transmissi"on)
Back Front
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Free- standmg multilayer
ihdow size : 10 X 10 mm

Diffractometer
JdCe.

W \-.‘

RASOR at Dlamond (UK{ TACoDE at TPS Talwan

eta for the

..‘l‘ VY

* Available of liquid helium cryostat.

X-ray scanner for X-ray Lithography

X-ray Scannerfor Bl—7 at To create complex 3D high a
IndusZ Indiaiy # sidewalls, using the tilt and

J o ( (U,

icrostructures, with inclined and conical
mask and substrate relatlve to x-ray beam.

Please contact us for more d
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Cryogenic mirror for a—high-heat-loa[d
SPring-8

T. Mochizuki?, K. Akiyama?, N. Ohtani?, N. Kamachi?, K. Endo?, A.
UchiyamaP:, Y. Senba¢, H. Yamazaki¢, T. Takeuchi¢, H. O
aToyama Co., Ltd,,

bMaterials Dynamics Laboratory, RIKEN SPring
‘Japan Synchrotron Radiation Research Institute, S

A liquid-nitrogen-cooled (LN) x-ray mirror has be er
loads of a 15 m in-vacuum undulator beamline at am
energy of 14 to 25 keV and is vertically deflecting ce

the heat load of the first crystal of DCM. The max
estimated to be a max 1.8 kW, and 1 kW absorbe

The design of a cryogenic mirror

LN2 The he
: vr Bender YW wh
: Irror :
k 5 ;‘O Compton » W
— Shield ==Y DCM. 1
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T . Rt/ Absorbe
s L w SR beam
* SR pow 19kW
* Source 46kW 1.8kW
. Period
on / half model max —
Temperature profiles of a Cryo-mirrorMI ’ SR MaX. 0'10‘- %Eig 3
| Y-directional Deforma_tion Profile of I _0'15_0.1;‘)); ;)Z-(;itglo(?“r:;)m Y
_ 1 To s fabricated and installed another two
cr irrors without bender at SPring-8.
| - Others = _ ) —
* Mirror foot print: 367 (L) x 2.46 (W) mm ' T Bl
(@1.5 mrad grazing incidence @ max. power load) - e
* Absorbed power: 988 W \ —
(power density: 1.1 W/mm?). ' —
* Active area: 800 x 20 mm with 1300 mm-length -
» This mirror is indirectly cooled by circulating liquid | @\ ¥ [E®] | - pee—
nitrogen and provided with mechanical bender. e ] |

* The bender mechanism is used for gravity force
compensation mechanism and it is also used to Tha
collimate the beam. (h

talled at SPring-8 BL43LXU
08info/?p=3138) in 2011.
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