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Identifying Emerging Research Areas
for next generation energy systems .

Natural Resources Canada

partner ith Cla

Analytics to create a map of
current research fronts relevant to
energy system evolution.

This task was part of the
Generation Energy initiative to
identify frontier science

ushes the boundaries of

e future.

Clarivate Analytics identified 201
emerging research areas (ERAS)
related to energy systems. Using
Tnethodology drved flom the

rough the strength a?s\ml\ar\f/
n ERA articles citing
muliple Research Fronts

larivate Analytics Identifies
terging Research Areas

op papers are

iop
1 themalic cu

Nationa Rlesoures  Rsssouross rafurslas
anads Canada.

I Clarivate
Analytics

Translating clusters into a
narrative of science drivers for
broader engagement

A densely connected core may
reflect the central place of
materials development in
energy system research.

Afocus of core clusters on the
themes of solar and energy
storage may well point to the key
science contributions that will
drive a first wave of energy
system transformation.

The periphery may define

where energy system research

might go next, defining new

core components, and a second
of science contributions.

> Clarivate
Analytics
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Identifying Emerging Research Areas
for next generation energy systems

Natural Resources Canada
partnered with Clarivate
Analytics to create a map of
current research fronts relevant to
energy system evolution.

This task was part of the
Generation Energy initiative to
identify frontier science that
ushes the boundaries of
nowledge through discovery and
to stimulate discussion on how to
leverage science to achieve
Canada’s vision for the future.

Clarivate Analytics identified 201

emerging research areas (ERAs)

related to energy systems. Using

methodology derived from the

Louvain algorithm, 11 clusters . .

were identified among the ERAs Translating clusters into a

through the strength o?similarity narrative of science drivers for

between ERA articles citing broader engagement

multiple Research Fronts.
A densely connected core may
reflect the central place of
materials development in
energy system research.

How Clarivate Analytics Identifies A focus of core clusters on the
Emerging Research Areas themes of solar and energy
storage may well point to the key
science contributions that will
drive a first wave of energy

system transformation.
ose top papers are

stinct thematic clusters

The periphery may define
recent papers us where energy system research
nd how thes . might go next, defining new

era core components, and a second
wave of science contributions.

National Resources  Ressources natureles '; Clarivate
Canada Canada Analytics
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. 37330787 + 1900%F-125

Science Citation Index Expanded

. 9,046%EHATI + 1900F-%5

Social Science Citation Index

§5
w

Art & Humanity Citation Index
- 1,815%H#F) - 1975%F-25

Web of Science
Core Collection

Emerging Sources Citation Index Selective & Focus

. 7,280%8HT - 2005F-E%

Conference Proceedings Citation Index
. 1BiB191,000EEER - 1990%-5

Book Citation Index
. 80,61718Sy=E - 2005F-ES
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- Henry Small, “Co-Citation in the Scientific
Literature: A New Measure of the
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Journal of the American Society for
Information Science, 24(4): 265-69,
July/August 1973
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Web of
B Research Area Science 5 s Times Cited
Documents

% Documents

Cited

Category
Normalized
Citation Impact

% International

Collaborations

[] 3.64.1241 Coleoptera 49 104 73.47% 0.26 59,18%
[] 2.267.356 Coat Protein 38 584 94.74% 0.61 42.11%
[] 3.4.11% Micropropagation 37 663 94.59% 0.71 §.11%
[] 2.16.28 Antioxidant Activity 25 327 96% 0.38 0%

[] z4.06QTL 23 313 51.3% 0.56 4,35%
[] ©.92.1551 D-Optimality 22 85 90.21% 0.46 5.09%
[] 3.85.99 Starch 21 189 85.24% 0.56 0%

[] 2.16.508 Ganoderma Lucidum 19 781 94.74% 1.12 0%

[] 2.32.54 Biological Cantrol 19 268 78.95% 0.76 36.84%
[] 2.32.1536 Phytoseiidae 16 197 100% 0.85 37.5%
[ ] 9.92.851 Adaptive Design 16 181 87.5% 0.72 37.5%
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50il amendment with biochar is evaluated globally as a means to improve soil fertility and to mitigate climate change. However, the effects of biochar on soil
biota have received much less attention than its effects on soil chemical properties. A review of the literature reveals a significant number of early studies on
biochar-type materials as soil amendments either for managing pathogens, as inoculant carriers or for manipulative experiments to sorb signaling
compounds or toxins. However, no studies exist in the soil biology literature that recognize the observed large variations of biochar physico-chemical
properties. This shortcoming has hampered insight into mechanisms by which biochar influences soil microorganisms, fauna and plant roots. Additional
factors limiting meaningful interpretation of many datasets are the clearly demonstrated sorption properties that interfere with standard extraction
procedures for soil microbial biomass or enzyme assays, and the confounding effects of varying amounts of minerals. In most studies, microbial biomass has
been found to increase as a result of biochar additions, with significant changes in microbial community composition and enzyme activities that may explain
biogeochemical effects of biochar on element cycles, plant pathogens, and crop growth. Yet, very little is known about the mechanisms through which
biochar affects microbial abundance and community composition. The effects of biochar on soil fauna are even less understood than its effects on
microorganisms, apart from several notable studies on earthworms. It is clear, however, that sorption phenomena, pH and physical properties of biochars
such as pore structure, surface area and mineral matter play important roles in determining how different biochars affect soil biota. Observations on
microbial dynamics lead to the conclusion of a possible improved resource use due to co-location of various resources in and around biochars. Sorption and
thereby inactivation of growth-inhibiting substances likely plays a role for increased abundance of soil biota. Mo evidence exists so far for direct negative
effects of biochars on plant roots. Occasionally observed decreases in abundance of mycorrhizal fungi are likely caused by concomitant increases in nutrient
availability, reducing the need for symbionts. In the short term, the release of a variety of organic molecules from fresh biochar may in some cases be
responsible for increases or decreases in abundance and activity of soil biota. A road map for future biochar research must include a systematic appreciation
of different biochar-types and basic manipulative experiments that unambiguously identify the interactions between biochar and soil biota. (C) 2011 Elsevier
Ltd. All rights reserved.
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Soil amendment with biochar is evaluated globally as a means to improve soil fertility and to mitigate climate change. However, the effects of biochar on soil
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circuits. In this review, after an introduction into the basic properties of magnons and
their handling, we discuss the inter-conversion between magnon currents and electron-carried
spin and charge currents; and concepts and experimental studies of magnon-based computing
circuits.
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Reconstruction of maxillofacial bone
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Bone growth factors in maxillofacial skeletal reconstruction

H Schliephake - International journal of oral and maxillofacial surgery, 2002 - Elsevier
Abstract A literature review was performed to survey the available information on the
potential of bone growth factors in skeletal reconstruction in the maxillofacial area. The aim
of this review was to characterize the biclogical and developmental nature of the growth ..
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Vascularized cranial bone grafts for mandibular and maxillary reconstruction: the
parietal osteofascial flap
PH Choung, IW Nam, KS Kim - Journal of Cranio-Maxillofacial Surgery, 1991 - Elsevier

The authors have performed 13 cases of vascularized cranial bone grafts for reconstruction
of maxillofacial defects since 1986. Two types of flaps were used: the parietal osteofascial
flap pedicled to the parieto-temporal fascia based on the superficial temporal artery and the .
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Reconstruction of maxillofacial bone defects: contemporary methods and future
techniques

R Alfotawi, A Ayoub - American Journal of Advances in Medical ..., 2014 - eprints.gla.ac.uk
Reconstruction of maxillofacial continuity defects has always been a challenging tasks for

the scientist and surgeons over the years. The main goal of the reconstruction of the
maxillofacial region is to restore facial form, function, full rehabilitation of occlusion and
articulation. A refinement in surgical technique and methods of reconstruction has improved
patient's quality of life. This manuscript reviewed exciting methods of bone reconstruction
and confirms that the ideal system for reconstruction of critical size continuity defect of the ...
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Animal studies of application of hBMP-2 in maxillofacial reconstruction
PJ Boyne - Bone, 1996 - Elsevier

A pilot study in adult male Macaca fascicularis (rhesus) monkeys was undertaken to observe
the effect of two dose ranges of recombinant human BMP-2 on bone regeneration following
bilateral hemimandibulectomies. The mandibulectomies consisted of 2.2 centimeter ...
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Maxillofacial reconstruction using custom-made artificial bones fabricated by
inkjet printing technology

bl Reconstruction of maxillofacial bone defects: Contemporary methods and future techniques
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