Service & Solution

Solutions for Innovation

Environmental Engineering
Technology for
Advanced Analytical Instruments




Various environmental disturbances exist around the instrument,
which cause influence on the instrument's performance.
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Construction works

Air conditioner

Elevator A

Road traffic

Underground trains
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After

Environment is another important aspect
for your instrument's performance

{
The necessity of environmental countermeasure is increasing as the

performance of analytical instruments are making progress day by day.
JEOL provides a unique and truly effective environmental
countermeasure solution as an indispensable counterpart of the instrument,

aiming for total satisfaction of our customers.
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Before




Environmental survey

The whole story of environmental countermeasure starts from accurate site measurement, using precise
measurement tools which fulfill the requirement of instrument. JEOL develops unique countermeasure technology
associated with the instrument, and the obtained data or know-how are beneficially used to adopt reliable judgment
results. Also the judgment report is issued with needs and recommendation of countermeasure, leading to

execution of satisfactory environmental countermeasure.

Environmental Survey Process

Request for survey
survey Customer'’s request for site survey, before installation or
relocation of instrument.

Measure vibration, magnetic field, acoustic noise, air
pressure, and dimension of installation room. Search the
v source of disturbance, if necessary.

Measured data is processed by using dedicated

Data -
analysis analysis tool.
The instrument’s obtainable performance is judged
Judgment by technical specialist.
Issue an official judgment report and submit to the
Report customer.

1 Consultation for environmental countermeasure by
Consultation specialist,

- Vibration

- Magnetic field

- Acoustic noise

- Air pressure change
etc.
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Example of measurement tools (Vibration,
Magnetic field, Acoustic noise, Air pressure) 1.06-7 éfh
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M Analysis condition — Floor vibration [Horizontal X-direction]
Real time 1/3 Octave analysis — Floor vibration [Horizontal Y-direction]
Sampling Frequency: 256 Hz — Floor vibration [Verical Z-direction]
Time constant : 0.63 sec [slow] — VC-C [12.5um/sec]
Measurement interval (At): 4 sec — VC-D [6.25pum/sec]
— VC-E [3.12pum/sec]
Measurement data analysis Example of vibration data
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Lab design consulting

Not only optimum environment for instruments, but JEOL also aims to build up safe and comfortable environment
for human. JEOL suggests Total Lab Solution including instrument layout plan to visual design. Please consult us if
you are planning construction, renovation of Lab or relocation of instruments.

Utility room

JEM-F200 installation room

Lab entrance hall

TEM installation room lighting design TEM installation room total design FIB installation room design
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N .
Room construction

JEOL focuses on designing and constructing installation rooms not only satisfying instrument’s requirements but
considering work efficiency, safety and attractive design. As an instrument manufacturer, we incorporate helpful
advice and tips provided from technical, service and application division and actualize a convenient and comfortable
installation room.

—J

Example of installation room layout plan

Carpentry and

] ] Z - Interior finish - Fittings - Floor modification
interior finish

= i (| ET Te B - Electrical works - Air conditioning
plumbing - Plumbing - Instrumentation works

Special - Clean rooms - Chemical hazard rooms
facilities - Shielded rooms - Temperature and humidity control
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construction

Partition wall construction Floor renovation Floor reinforcement

Clean room Glove box Temperature and humidity control

Cooling water tem

The brand-new water chiller “enoaqua”, uniquely developed by JEOL, features surprisingly stable cooling water
temperature control which enables high-end electron microscopes to achieve their highest possible performance.

Example of water temperature fluctuation
(Installed to JEM-ARMZ200F) -
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Blue: Conventional chiller
Red: enoaqua DS-78660WCI DS-78660WCI
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ﬂ temperature control

The state-of-the-art air conditioning system “Hydro Radiant Cooling System’ uniquely developed for High-End
electron microscopes, realizes “room temperature fluctuation below +0.05°C with no air flow” which is a difficult
target for conventional air conditioning system. It is possible to retrofit this system to existing room, so please
consult us in case of room renovation .

Installation example of watercooled radiant panel system Water-cooled radiant panels ’3

Please refer to a separate brochure “Room Temperature Control” for more details. e

A truly effective acoustic noise countermeasure becomes possible by not only one treatment but as a combination of
multiple countermeasures. JEOL executes noise frequency analysis and noise reduction simulation beforehand, then
we plan to adopt multiple treatments such as noise insulation / absorption, low noise air conditioning, soundproof
doors and so on in order to realize optimum countermeasure.

Also adoption of smart and stylish “Wooden acoustic panels” adds a touch of class to the installation room without
decrease of acoustic damping ability.

Wooden acoustic absorption panel for TEM room Example of glass wool acoustic absorption panel
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Vibration countermeasure

JEOL provides wide lineup of integrated type active isolation system which features high vibration attenuation and
reliability. As it does not affect the operability of instrument, it is highly acclaimed by our customers. Also we have a
lineup of platform type active isolation system, which is versatile and applicable to many instruments. These systems
are jointly produced with specialist company and the obtained experimental data are applied to our judgment
method to ensure precise vibration judgment.

i

Built-in type active isolation system After countermeasure

Please refer to a separate brochure “Vibration Countermeasure” for more details.

JEOL has exclusively developed active magnetic field cancellation system suitable for analytical instruments such
as electron microscopes, NMR and EB systems. It features extremely low noise electrical circuit design in order

to assure high image quality and resolution. Also its expandability enables upgrade of performance by adding extra
controller or sensor if required.

Example of canceller cage After countermeasure

Please refer to a separate brochure “Vibration Countermeasure” for more details.
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J chnology, JAMSTEC
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The missions of the Isotope Geochemistry Group are to
acquire the high-quality data, to revolutionize in technical
developments and applications of multidisciplinary
sciences, and to maintain instruments as a world-class
facility. Their main research topics are material circulation on
the Earth, geological processes of waterrock interactions,
regional to global environmental changes, and limits of
subseafloor life. This has been done by combinations of
isotope/elemental analysis with microstructural observation
utilizing ultra-high resolution TEM.

The Group have established one of the most
comprehensive laboratories in Japan, consisting of TEM,
FIB, SIMS, (MC)-ICP-MS and TIMS, to satisfy various needs
of scientists, and to support the leading-edge researches.
This powerful and world-class facilities made the highest
level on ultrahigh-sensitivity and ultrahigh-precision
microanalysis.

Micro Analysis Laboratory, Isotope Geochemistry Group
Deputy Group Leader Motoo Ito, Ph. D.
Senior Research Scientist Naotaka Tomioka, Ph. D.
Marine Works Japan Ltd. Yu Kodama Ph. D.

Dr. Tomioka: We have adopted a JEOL JEM-ARMZ200F TEM
to realize not only atomic resolution observation but also
multiple analyses at one time. We study many precious
samples derived from drilling cores or meteorites, so
versatility in microanalyses (STEM, EDS, EELS and so on)
was a very important factor to minimize structural damages
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or elemental loss in such samples. Also user interface
of the JEM-ARMZ200F improved for exponentially high
throughput was another reason for this choice.

The installation room for the JEM-ARM200F is
equipped with the JEOLs state-of-the-art environmental
countermeasure systems which assure stable and
quiet environmental conditions, best suited for high-end
analytical instruments.

Dr. Ito: We have requested
totally controlled operation
room for the JEM-ARMZ200F
to the JEOL because it
features the highest spatial
resolution in our lab and
is the key instrument for
microstructural observation |
at sub-nm spatial scale. JEOL proposed us a world best
environmental countermeasure which is for vibration,
magnetic field and temperature control. Thanks to these
systems, the highly stable environment for TEM offers us
not only very clear ultra-high-resolution image, but also high
stability during prolonged observation and analysis, such as
EDS and/or EELS elemental mapping at atomic resolution.
We highly appreciate on this comprehensive environmental
countermeasure.

Dr. Kodama: We have two FIB instruments installed
in the same room. Similar to TEM, FIB requires stable
environment for minute and precise sample processing.
The highly stable room environment assures trouble-
free processes when handling samples, and we are very
pleased with this.

Dr. Tomioka: Our samples are often chemically and
structurally heterogeneous. Therefore, precisely coordinated
multi-microanalysis is required for investigating such
samples. The unexpected change of target position may
be caused by unstable environmental conditions. When
observing samples collected from deep-drilled cores or the
asteroid "ITOKAWA, reanalysis is difficult due to their small
sizes and amounts. The stable environmental condition
realized by effective environmental countermeasure will be
a great help to assure reliability of obtained data.

JAMSTEC is now pursuing the deep ocean floor drilling
projects, by the deep sea scientific drilling vessel “CHIKYU?
aiming to collect materials from the Earth’s mantle which
no one has ever reached. Once this has been achieved, it
will be an epoch-making event for geosciences.

Dr. Ito: This is our main reason for settling the powerful lab
facility. We will conduct wide range of analysis on macro
to nano scale, contributing to understand (1) Climate
and Ocean Change, (2) Biosphere Frontiers, (3) Earth



Connections: Deep Processes and Their Impact on Earth’s
Surface Environment, and (4) Earth in Motion: Processes
and Hazards on Human Time Scales. We are also preparing
for analysis of valuable extraterrestrial materials obtained by
"HAYABUSA 2" space craft which will return to the Earth in
2020 just after the Tokyo Olympics. Our investigation does
not only understand the Earth's past, but also predict the
future of the Earth. Our research drives the technological
breakthrough to solve global environmental issues, which
may greatly contribute the sustainable development goals.

Dr. Tomioka: Various information such as origin of the Earth
and the Space, past climate changes and evolution history
of life could be obtained from drilled cores or asteroid
samples. Each natural sample has their own characteristics,
thus analytical scheme of the samples should be carefully
determined. In order to eliminate uncertainty on analyzed
data, observation under the totally stable environment
is necessary. The Garnet Crystal image shown on the
attached photo has been taken by nanometer scale
observation of a meteorite sample. This technique allows
us to obtain crystallographic and chemical characteristics
of an extremely small region-of-interest. Therefore, it would
be a core technology on sample analyses in both deep
sea drilling by the IODP (International Ocean Discovery
Program) and asteroidal sample return mission “HAYABUSA
2, by the JAXA (Japan Aerospace Exploration Agency).

Dr. Kodama: Besides the research activities at the KOCHI,
| sometimes board on the “CHIKYU" and analyze drilled
core samples. Once the “CHIKYU" sails out, the expedition
will continue for months and the vessel sometimes stays
at one drilling site on the ocean floor for a month. Normally,
the core samples are analyzed or observed by onboard
researchers during the expedition, because some samples
deteriorate rapidly and the onsite analyses are necessary
to decide the distribution of core samples for the following
analyses. Unfortunately, due to unstable environment on

shipboard, highly sensitive instruments such as TEM are
not available on the vessel presently. We wish to observe
such samples in a fresh status onsite, so it will be fantastic
if analytical instruments such as electron microscopes
could be installed on the vessel, assuring the same
performance as installed onshore.

JAMSTEC was established in 1971 as the Japan Marine
Science and Technology Center. JAMSTEC has the main
objective to contribute to the advancement of academic
research in addition to the improvement of marine science
and technology by proceeding the fundamental research
and development on marine, and the cooperative activities
on the academic research related to the Ocean for the
benefit of the peace and human welfare.

Deposition core sample which
records history of climate changes

i TEM image of special Garnet crysta

— generated under ultra-high pressure

caused by collision of meteorite

Deep sea drilling vessel “CHIKYU"”

g Kochi Institute for Core Sample Research, KOCHIK(t

KOCHI JAMSTEC

The KOCHI was established in October 2005 as the fifth domestic hub of

the JAMISTEC. Since then, it has been highly valued worldwide as a unique
research facility which consistently carries out drilled core processing,
storage and advanced researches, leading the technology development
on geological, biological and scientific drilling field. These activities are
performed at “Kochi Core Center’ which is co-operated with the Center for
Advanced Marine Core Research, Kochi University.

http://www.jamstec.go.jp/kochi/j/index.html
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Certain products in this brochure are controlled under the “Foreign Exchange and Foreign
Trade Law” of Japan in compliance with international security export control. JEOL Ltd. must
provide the Japanese Government with “End-user’s Statement of Assurance” and “End-use
Certificate” in order to obtain the export license needed for export from Japan. If the product
to be exported is in this category, the end user will be asked to fill in these certificate forms.
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