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Atomic-Resolution - "ON 047990 9193 HINN_ DINIVPIN  TINPDIPMNIY 1991
Transmission Electron Microscopy (TEM)

Background: High-performance electron microscopy may be used to provide detailed
information on the atomic structure, the elemental composition, the energy landscape and
the local electronic states of atoms. While spherical and chromatic aberrations limit the
resolution of conventional electron microscopes, the successful implementation of
aberration correctors during the last two decades has brought a revolution in the
capabilities of resolving and imaging at the atomic level. Today’s instruments have reached
high resolution, due to new hardware components that were developed for decades, and
finally became operable through modern ultra-stable electronics and computer control. It is
now possible to carry out imaging of non-periodic atomic structures, such as surfaces,
interfaces, and defects. Advanced electron microscopy also allows the performance of in-
situ experiments in liquid environment, different temperatures, and under electric and
magnetic biasing. The new instruments allow both high-resolution imaging and high-
resolution spectroscopy, providing a multitude of characterization tools within one
instrument.

Scientific scope and impact: Atomic resolution TEM and scanning TEM (STEM) open new
horizons in fundamental research in the fields of solid-state physics, chemistry, materials
science, and nanotechnology, where the structure and properties of complex materials and
hetero-interfaces may be characterized in detail, along with non-periodic structures,
imperfections, and nanoparticles. Advanced microscopy enables 3D chemical mapping and
tomography for 3D reconstruction of nano-structures and interfaces. In addition, the
techniques provide detailed characterization of functional nano-structures of different
composition, shape and functionality, such as catalytic nanoparticles, photoactive
semiconducting structures, ferroelectric and magnetic nanoparticles.

The scientific community in Israel is aware of the advancement made in the field and the
expected benefits from upgrading the current abilities of electron microscopy. Based on the
broad usage of the existing facilities, and the potential benefits for the relevant community,
it is expected that the availability of cutting- edge microscopy will serve many research
groups from universities, research institutes, and industry. The foundations for the highly




professional and experienced operation by well-trained personal in Israel are excellent,
since existing microscopy facilities have experienced and knowledgeable staff scientists in
the field.

Current situation: A single-monochromated, image-corrected FEI Titan TEM of the first
generation is operating at the Technion since 2005, as part of the Technion Russell Berrie
Nanotechnology Institute (RBNI).

While the new hardware of the third generation microscopes for quantitative analytical
microscopy is now becoming the standard worldwide, they are not yet available in Israel.
Thus, scientists and students from various universities and research institutes in Israel rely
on European and American facilities for aberration corrected microscopy.

The suggested infrastructure: Given the needs of the Israeli scientific community, there is
need for two atomic-resolution microscopes (ARMs). Those could be placed in one central
facility or in two laboratories that are expected to collaborate closely. In either case the
facility or facilities will offer measurement and analysis services for academia and industry.
Qualified users, including graduate students, will be trained to operate the equipment and
analyze the data. The centers will maintain technical support for maintenance and
operation, and carry out method development, training, and data analysis. While all
electron microscopy data require careful analysis, interpretation of atomic resolution
information is probably the most demanding, requiring modeling, taking into account not
only the specimen, but also all the parameters of the microscope. Failing to do that
properly leads to erroneous data interpretation. Thus the facility should also have the
physical and computational expertise to assure full and correct interpretation of the data
collected by the sophisticated equipment.

Each atomic-resolution microscope (ARM) facility requires dedicated personnel: a Ph.D.
level technical manger and operator, a high-level microscopy technician, and, most
important, an academic supervisor, namely a faculty member who has high-level expertise
in ARM.

Estimated budget for one facility with one instrument:
Instrument (incl. 5 yr warranty/service) 4.0M$

Lab 0.7M$

2x5-year salaries 1.5M$

Total for one facility (incl. unexpected expenses) 6.2M$

Total costs for two facilities $12.4M for 5 years.
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TANIDINY BN IV
Eu-Openscreen 5N9Y9NN MHYNI Mannvn

The aim of EU-OPENSCREEN is the development of novel small chemical compounds
("probes”) which elicit specific biological responses on organisms, cells or cellular
components. Such compounds are used eg. as drugs or antibiotics on humans or as plant
protective agents, but could also be used as research '‘tools’ to interrogate molecular
mechanisms of physiological and pathological processes. These bioactive compounds are
identified by screening large collections of >100,000 molecules in a highly automated
process using large scale high-throughput screening platforms. The majority of scientists in
Europe, however, do not have access to such technology platforms and compound
collections. As a large-scale RI with an ‘open’ pre-competitive character, EU-OPENSCREEN
is ideally suited to cost-effectively overcome this limitation, by involving (and providing
access to) Europe’s leading screening platforms and chemistry groups, constructing a
jointly used compound collection and operating an open-access database accessible on a
global basis. In Israel there has not been a comprehesive infrastructure initiative for
chemical probe discovery.

The research sectors benefiting are primarily biologists intending to discover small organic
compounds and chemists wishing to expose their synthetic compounds to new targets. This
can be academic or industrial (discovery level biotechs). Defense industry may be
interested as well, in a limited format. In addition to the academic stakeholders which
provide the physical screening infrastructure at the Partner Sites, the other key stakeholder
group are industrial companies (large, medium and small) on the Pharmaceutical,
AgriScience and Biotechnology sectors. The ambition of EU-OPENSCREEN is not to be a
“Service Provider” to industry by rather a “Scientific Partner” which can meet the needs of
small and large commercial stakeholders across a wide range of scientific disciplines and
within a flexible partnership model. The starting point will be an 'Industrial Associate' status
for SMEs, biotechnology and pharmaceutical companies.

We propose to establish an annual budget of up to 50K$ to sustain the membership fee
and the necessary expenditure for maintaining a secretariat which will coordinate the ties
with the OPENSCREEN ESFRI project. The same secretariat will disseminate the information
among the Israeli user groups, encourage collaborative efforts among them, and
coordinate individual or joint proposals for major equipment submitted to the Special
Equipment Fund.



Euro Bio Imaging 5°X919'KXN 1°NYNI MONNVn

Euro-BioImaging is a large-scale pan-European research infrastructure project on the ESFRI
2016 roadmap. Euro-BioImaging is now in the interim phase, with representatives of 14
countries and EMBL as international organisation working together towards the
implementation of the infrastructure and governing Euro-BioImaging development through
Euro-BioImaging Interim Board. The infrastructure is supported by the national imaging
communities of 25 European countries and by the official Euro-BioImaging Industry Board.
Euro-BioImaging will provide open user access to a complete range of state-of-the-art
imaging technologies in biological, molecular and medical imaging for life scientists in
Europe. Euro-BioImaging will offer image data support and training for infrastructure users
and providers and continuously evaluate and include new imaging technologies to ensure
cutting-edge services in a sustainable manner. Through Euro-BioImaging, investment in
imaging infrastructure will be used in the most cost-effective and efficient way by applying
the highest quality standards in management, open user access and service of imaging
facilities.

The Israeli needs for advanced biomedical imaging was recently studied by a steering
committee of MOST. Its main conclusions are that

. Advanced biomedical imaging technologies are developed and practiced in multiple
research laboratories in Israeli universities, hospitals and research institutes; yet this
knowhow is not accessible to the broad research community.

. Certain key advanced biomedical imaging technologies are not available to
researchers in the Israeli academic system, including specific cutting-edge advanced whole-
body imaging technologies such as preclinical PET and combined PET-MRI, magnetic
particle imaging, photoacoustic imaging, spinning disk intravital imaging, and the
development and production of imaging reagents for both microscopy and whole-body
imaging.

Israel joined the Euro-Biolmaging preparatory phase. We propose to establish an annual
budget of up to 50K$ to sustain the membership fee and the necessary expenditure for
maintaining a secretariat which will coordinate the ties with the Euro-BioImaging ESFRI
project. The same secretariat will disseminate the information among the Israeli user
groups, encourage collaborative efforts among them, and coordinate individual or joint
proposals for major equipment submitted to the Special Equipment Fund.
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