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Mathematics (PE1)

This fact sheet provides an overview of the projects funded in the ‘Mathematics’ panel in the Physical

Sciences and Engineering (PE) domain (see ERC panel structure). The projects were funded under

the Starting Grant (StG), Consolidator Grant (CoG) and Advanced Grant (AdG) calls launched in the
H2020 Framework Programme (2014-2020)*

92 projects
(€115M) _—

29 female grantees
(13% of grantees in this panel)

1836 applications

(3.4% of total) 76 projects

(€118M)
BIE[E S,
— = M 63 projects
231 projects funded *' (€120M) €353 million budget

(3.5% of total)

Distribution of ERC-funded projects in EU Member States and Associated Countries in H2020
The 231 funded projects (numbers in the graph) are in 17 EU Member States and 3 Associated Countries (ACs)
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Country of origin of grantees
other than EU or ACs

Host institutions with 27 funded projects

National Centre for Scientific Research (FR) (=3 grouped together)
Tel Aviv University (IL) [IEENN
University of Cambridge (UK) [IEEIE . 5 other non-EU/ACS
University of Oxford (UK) [EERE
Swiss Federal Institute of Technology Zurich (CH) [HEIN 8 United States
Sorbonne University (FR) Number of projects
University of Edinburgh (UK)

Number of projects
*Data as of December 2021


https://erc.europa.eu/sites/default/files/document/file/ERC_Panel_structure_2020.pdf

Mathematics (PE1)

Scientific landscape of ERC-funded projects in this panel

Most-used disciplines Most-used topics

% of projects % of projects

Analysis Differential equations 27%
Mathematical physics Group theory 17%
- Combinatorics 16%
Probability
Varieties 12%

Algebraic geometry
Geometry Cohomology 10%
Algebra Manifolds ~ 10%

Graph theory 1%

= Algebraic geometry and Varieties grew in use from 2014 to 2020

= Geometry, Mathematical Physics, Differential equations and Graph theory were used more in StG projects
compared to those funded in CoG and AdG schemes, while Discrete mathematics and Stochastic Processes
were used more in CoG projects and Number theory, Applied mathematics and Quantum Field Theory in AdG
projects

= A high number of projects in this panel generate methodological developments. Analytic methods, Geometric
methods and Probabilistic methods are the main ones

Connections between disciplines and topics in this panel

The strength of the connection between disciplines (blue) and topics (grey) is represented by the thickness of the arcs,
which is proportional to the number of times they appear together

@Quantum field theo
@®Random matrices &

Statistical physics@

@Mathematical physics ~ @FIuid mechanics

Stochastic processes@
Graph theory® _ propability@) @Differential equations

@Applied mathematics
- @V arieties

Discrete mathematics@ Analysis@
@Aigebra @Cohomology

Cryptology, security, privacy@®  Combinatorics@ Group theory@

Algebraic geometry@  @Number theory
Functions@

Numerical analysis@ @Categories
Operators@ Geometry@

Topology® Manifolds@

@ nvariants

Synergies with other panels and domains

The strength of the connections is represented by the thickness of the arcs and the numbers indicated, which are
proportional to the number of shared disciplines

LS8

SH1 6 PE1 9
6 2

SH2 3 2 Ls7

6 2
SH3 66 44" LS6
SH4 Ls4

SH5 LS3

ERC projects funded in the PE1 panel Back to cover

PE domain: the main interactions are with the Computer Science and
Informatics (PE6), Systems and Communication Engineering (PE7), and
Fundamental Constituents of Matter (PE2) panels through the
disciplines Mathematical physics, Applied mathematics and Discrete
mathematics

LS domain: the interaction is not very strong, there are no particular
panels or disciplines highlighting any synergy

SH domain: the interaction is not very strong, there are no particular
panels or disciplines highlighting any synergy


https://erc.europa.eu/projects-figures/project-database

Fundamental Constituents of Matter (PE2)

This fact sheet provides an overview of the projects funded in the ‘Fundamental Constituents of Matter’ panel

in the Physical Sciences and Engineering (PE) domain (see ERC panel structure). The projects were funded
under the Starting Grant (StG), Consolidator Grant (CoG) and Advanced Grant (AdG) calls launched in the
H2020 Framework Programme (2014—-2020)*

E[EE

2561 applications 060 female grantees
(18% of grantees in this panel)
(4.7% of total) .
e 114 projects
L% (€216M)

e ol - @

=R
(€197M) €603 million budget

326 projects funded 'A'. a 83 projects

(4.9% of total)

129 projects
(€190M) -

Distribution of ERC-funded projects in EU Member States and Associated Countries in H2020
The 326 funded projects (numbers in the graph) are in 15 EU Member States and 4 Associated Countries (ACs)
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Country of origin of grantees

TP Hh S .

Host institutions with 27 funded projects other than EU or ACs

<3 gr her

National Centre for Scientific Research (FR) [z (<3 grouped together)

Helmholtz Association of German Research Centres (DE) [EEN B Russio
Max Planck Society (DE) [[IEENN
, , 12 9 other non-EU/ACs
French Alternative Energies and “
Atomic Energy Commission (FR) _
University of Amsterdam (NL) [N 13 United States
Number of projects
European Organization for Nuclear Research (CH) )

Number of project:
umber of projects *Data as of December 2021



https://erc.europa.eu/sites/default/files/document/file/ERC_Panel_structure_2020.pdf

Fundamental Constituents of Matter (PE2)

Scientific landscape of ERC-funded projects in this panel

Most-used disciplines % of projects Most-used topics % of projects
Fundamental interactions Physics at accelerators 21%
Atomic, molecular physics Physics beyond Standard Model 21%
Quantum physics Ultra-cold atoms 17%
Particle, nuclear astrophysics e Strong, electroweak interactions 14%
Optics and laser physics i
_ _ Quantum optics 13%
Nuclear, heavy-ion physics
Quantum information Photonics, nano/non-linear optics 13%

= Quantum physics, Physics at accelerators and Physics beyond Standard Model grew in use from 2014 to
2020

=  Mathematical physics and Strong, electroweak interactions were used more in StG projects compared to
those funded in CoG and AdG schemes, while Particle, nuclear astrophysics, Optics and laser physics, and
Quantum optics were used more in AdG projects

= A high number of projects in this panel generate methodological developments. Experimental methods in
physics, Theoretical, mathematical methods and Quantum methods are the main ones

Connections between disciplines and topics in this panel

The strength of the connection between disciplines (blue) and topics (grey) is represented by the thickness of the arcs,
which is proportional to the number of times they appear together

@Optoelectronic, photonic systems @string Theory, alternative gravity
Ultra-fast processes@® @Optics and laser physics @Classical, quantum gravity
@Phase transitions, critical phenomena @®Underground physics facilities, neutrinos

Photonics, nano/non-linear optics@
Quantum field theory@ @Strong, electroweak interactions
Spectroscopy®  Atomic, molecular physics@ .Quantum ks

Ultra-cold atoms@ Fundamental interactions‘
Quantum optics@® Mathematical physics.

St | lated t g .
ronglyeonslated aystemet @Quantum information Particle, nuclear astrophysics@ @Physics beyond Standard Model
Quantum computing@®

@Physics at accelerators

@Nuclear, heavy-ion physics

String Theory, holography@ Dark matter@®  @Nuclear structure, reactions
Neutrinos@

Synergies with other panels and domains

The strength of the connections is represented by the thickness of the arcs and the numbers indicated, which are

proportional to the number of shared disciplines
e®°%0

@ @ = PE domain: the main interactions are with the Condensed Matter
3 1o = Physics (PE3), and .Sy.stc?ms and'Communication E.ngineering (PE7)
@ 11026 = st panels through the disciplines Optics and laser physics, and Quantum
@ - 5 Ls8 physics
66 22
S 9 PE2 3 e = LS domain: the interaction is not very strong, but there is some
3 4 connection with the Applied Medical Technologies, Diagnostics,
SH2 S L Lse Therapies and Public Health (LS7) panel
SH3 A 485 LS5 . . Lo :
= SH domain: the interaction is not very strong, there are no particular
o L panels or disciplines highlighting any synergy
SHS LS3

ERC projects funded in the PE2 panel Back to cover


https://erc.europa.eu/projects-figures/project-database

Condensed Matter Physics (PE3)

This fact sheet provides an overview of the projects funded in the ‘Condensed Matter Physics’ panel in
the Physical Sciences and Engineering (PE) domain (see ERC panel structure). The projects were
funded under the Starting Grant (StG), Consolidator Grant (CoG) and Advanced Grant (AdG) calls

launched in the H2020 Framework Programme (2014-2020)*

BEE

2369 applications
(4.4% of total)

120 projects
(€190M)

51 female grantees
(17% of grantees in this panel)

®

€570 million budget

103 projects
(€209M)

ois. ofle- o

EEE

294 projects funded
(4.4% of total)

71 projects
€171M)

Distribution of ERC-funded projects in EU Member States and Associated Countries in H2020
The 294 funded projects (numbers in the graph) are in 18 EU Member States and 4 Associated Countries (ACs)

20% % of H2020 ERC-funded projects

m % of H2020 ERC-funded projects in this panel
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54
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43
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5% 11
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Country of origin of grantees
other than EU or ACs
(<=3 grouped together)

Host institutions with 27 funded projects

Aalto University (FI)

Number of projects

National Centre for Scientific Research (FR) LN
Swiss Federal Institute of Technology Lausanne (CH) [ELIN 4 india
University of Cambridge (UK) [ELIN
5 Russia
Delft University of Technology (NL) [IEIN
. 8 United States
Max Planck Society (DE) [IEIS
10 7 other non-EU/ACs

Weizmann Institute (IL)

Number of projects

*Data as of December 2021


https://erc.europa.eu/sites/default/files/document/file/ERC_Panel_structure_2020.pdf

Condensed Matter Physics (PE3)

Scientific landscape of ERC-funded projects in this panel

Most-used topics % of projects

Most-used disciplines % of projects
Condensed matter, solid state Mesoscopic device physics 21%
Biophysics Low-dimensional materials 20%
Quantum physics Strongly correlated systems 17%
Electronics, photonics Superconductivity 17%
Soft condensed matter physics Transport in condensed matter 16%
Nanoscience Magnetism and condensed matter 12%

» Quantum physics, Soft condensed matter physics and Non-equilibrium dynamics grew in use from 2014 to
2020

» Condensed matter, solid state, Strongly correlated systems, and Magnetism and condensed matter were
used more in StG projects compared to those funded in CoG and AdG schemes, while Biophysics, Low-
dimensional materials and Transport in condensed matter were used more in CoG projects

= Around 1/5 of projects in this panel generate methodological developments. Microscopy and Computational
modelling, simulations are the main ones

Connections between disciplines and topics in this panel

The strength of the connection between disciplines (blue) and topics (grey) is represented by the thickness of the arcs,
which is proportional to the number of times they appear together

@Quantum information
@Optoelectronic, photonic systems

ciercss , @\Molecular biophysics
@Non-equilibrium dynamics

@cCell biology

Electronics in condensed matter@®
Low-dimensional materials@

N lectroni i :
Mesoscopic device physics@® @Nanoelectronics B'OPhYS'CS.
@Photonics, nano/non-linear optics .
Superconductivity@ .Condensed matter, solid state @6oft condensgd rhatter physics
Transport in condensed matter@® @Ferroelectric, multiferroics Wl optcs
Electronics, photonics@ @Nanoscience
Strongly correlated systems@ @Semiconductor technology
Solid state quantum information@ @Ultra-fast processes
i @Spintronics
Quantum physics@ @Magnetism and condensed matter
Quantum optics@ @Phase transitions, critical phenomena

Synergies with other panels and domains

The strength of the connections is represented by the thickness of the arcs and the numbers indicated, which are
proportional to the number of shared disciplines

@@ @ = PE domain: the main interactions are with the Products and Processes
@ Engineering (PE8), Fundamental Constituents of Matter (PE2), and
@ \ w7 Ye Physical and Analytical Chemical Sciences (PE4) panels through the

16
104 42 2 disciplines Quantum physics, Electronics, photonics and Biophysics

39 17 L
@ ‘ PE3 i‘ = = LS domain: the main interactions are with the Molecular Biology,
S o Ls7 Biochemistry, Structural Biology and Molecular Biophysics (LS1),
e . - 8 Cellular and Developmental Biology (LS3), and Applied Medical
6 _ R Technologies, Diagnostics, Therapies and Public Health (LS7) panels
S A2 T £S5 through the disciplines Biophysics and Cell biology

SH4 LS4
= i = SH domain: the interaction is not very strong, there are no particular

@ Ls1 1s2 panels or disciplines highlighting any synergy

ERC projects funded in the PE3 panel Back to cover


https://erc.europa.eu/projects-figures/project-database

Physical and Analytical Chemical Sciences (PE4)

This fact sheet provides an overview of the projects funded in the ‘Physical and Analytical Chemical Sciences’

panel in the Physical Sciences and Engineering (PE) domain (see ERC panel structure). The projects were
funded under the Starting Grant (StG), Consolidator Grant (CoG) and Advanced Grant (AdG) calls launched in
the H2020 Framework Programme (2014-2020)*

E[EE

2192 applications
(4.1% of total)

104 projects
(€167M)

59 female grantees
(22% of grantees in this panel)

®

€528 million budget

100 projects
(€203M)

BEE

267 projects funded “ (] &

(4.0% of total)

63 projects
(€158M)

Distribution of ERC-funded projects in EU Member States and Associated Countries in H2020
The 267 funded projects (numbers in the graph) are in 17 EU Member States and 3 Associated Countries (ACs)

25% % of H2020 ERC-funded projects
m % of H2020 ERC-funded projects in this panel
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Country of origin of grantees
other than EU or ACs
(<=3 grouped together)

Host institutions with 27 funded projects
National Centre for Scientific Research (FR)
Max Planck Society (DE)

Swiss Federal Institute of Technology Lausanne (CH)

7 United States
University of Cambridge (UK)

Helmholtz Association of German Research Centres (DE)

14 8 other non-EU/ACs

Weizmann Institute (IL) Number of projects

University of Oxford (UK)

Number of projects

*Data as of December 2021


https://erc.europa.eu/sites/default/files/document/file/ERC_Panel_structure_2020.pdf

Physical and Analytical Chemical Sciences (PE4)

Scientific landscape of ERC-funded projects in this panel

Most-used disciplines % of projects Most-used topics % of projects
Physical chemistry Spectroscopy 35%
Theoretical chemistry Biological systems 20%

Analytical chemistry

Biochemistry
Materials science

Nanoscience
Biophysics Heterogeneous catalysis 13%

Chemical reactions 14%
Electrochemistry 13%

Surface science 13%

= Biochemistry, Biophysics and Chemical reactions grew in use from 2014 to 2020

= Theoretical chemistry, Heterogeneous catalysis and Electrochemistry were used more in StG projects
compared to those funded in CoG and AdG schemes, while Biochemistry, Spectroscopy and Surface science
were used more in AdG projects

= A high number of projects in this panel aim at generating methodological developments. Spectroscopic
techniques, Experimental methods in chemistry and Computational modelling, simulations are the main ones

Connections between disciplines and topics in this panel

The strength of the connection between disciplines (blue) and topics (grey) is represented by the thickness of the arcs,
which is proportional to the number of times they appear together

Molecular dynamics@® @wolecular interactions

Surface science@ @Heterogeneous catalysis
Analytical chemistry@ @Chemical reactions
Structural biology® " Biological systems@® @Molecular biophysics
Biochemistry@ Spectroscopy@® @Electrochemistry
Electronics in condensed matter@ @ Theoretical chemistry
Physical chemistry‘ @Photochemistry
Materials science@® @Materials engineering
Biophysics@® @®Quantum chemistry
Optoelectronic, photonic systems@ — Nanoscience@® @Theory development
Energy@ @Optical devices and systems
Atomic, molecular physics@ @Semiconductor technology

@Energy storage

Synergies with other panels and domains

The strength of the connections is represented by the thickness of the arcs and the numbers indicated, which are

proportional to the number of shared disciplines

= PE domain: the main interactions are with the Products and Processes

@ @ Engineering (PE8), Synthetic Chemistry and Materials (PES5), and
@ 5 168 107 60 o 3 Condensed Matter Physics (PE3) panels through the disciplines
@ 82 88 Materials science, Nanoscience, Physical chemistry and Biophysics
173 22 {55
= PE4 > = LS domain: the main interactions are with the Molecular Biology,
13 42
il , o i Biochemistry, Structural Biology and Molecular Biophysics (LS1), and
SH2 12 23 o Applied Life Sciences, Biotechnology, and Molecular and Biosystems
% 3 R Engineering (LS9) panels through the discipline Biochemistry
SH3 4 1 P LS5
SHe i = SH domain: the interaction is not very strong, there are no particular

SH5 Ls3 panels or disciplines highlighting any synergy
SH6| ,gq LS2

ERC projects funded in the PE4 panel Back to cover


https://erc.europa.eu/projects-figures/project-database

Synthetic Chemistry and Materials (PES5)

This fact sheet provides an overview of the projects funded in the ‘Synthetic Chemistry and Materials’ panel in the
Physical Sciences and Engineering (PE) domain (see ERC panel structure). The projects were funded under the
Starting Grant (StG), Consolidator Grant (CoG) and Advanced Grant (AdG) calls launched in the H2020
Framework Programme (2014-2020)*

E[EE

2653 applications
(4.9% of total)

143 projects n
(€218M) S

70 female grantees
’ 115 projects
,.’,e (€228M)

(21% of grantees in this panel)

m 77 projects @

(€190M) €636 million budget

BEE

335 projects funded
(5.1% of total)

Distribution of ERC-funded projects in EU Member States and Associated Countries in H2020
The 335 funded projects (numbers in the graph) are in 14 EU Member States and 4 Associated Countries (ACs)

30% % of H2020 ERC-funded projects

m % of H2020 ERC-funded projects in this panel
25%

82
20% 61
15%

30 35 33
0,
10% 23
5% 1M1 g 9 9 13

Ihhiih 1 1

0% I [ | l | | -

UKDEFRNL ES IT BESEATDK FI IE PTCZHUPL EL LU SIROEECYHRLT CH IL NOTR IS RS UA

Country of origin of grantees

Host institutions with 28 funded projects

National Centre for Scientific Research (FR)
University of Manchester (UK)

Eindhoven University of Technology (NL)

Swiss Federal Institute of Technology Zurich (CH)
Technical University of Munich (DE)

University of Cambridge (UK)

University of Muenster (DE)

Number of projects

other than EU or ACs
(<=3 grouped together)
4 China
6 Canada

12 9 other non-EU/ACs

Number of projects

*Data as of December 2021


https://erc.europa.eu/sites/default/files/document/file/ERC_Panel_structure_2020.pdf

Synthetic Chemistry and Materials (PE5)

Scientific landscape of ERC-funded projects in this panel

Most-used disciplines % of projects Most-used topics % of projects
. ) Chemical synthesis 39%
Organic chemistry 60% y °
Homogeneous catalysis 23%

. . o
Materials science 8% Supramolecular chemistry =~ 13%

Biological, medicinal chemistry 24% Coordination chemistry ~ 13%

Inorganic chemistry 17% Macromolecular, polymer chemistry ~ 12%

Chemical reactions =~ 10%

Nanoscience iRV . .
Chemical biology  10%

Physical chemistry R Organometallics ~ 10%

= Homogeneous catalysis and Chemical biology grew in use from 2014 to 2020

= Biological, medicinal chemistry was used more in CoG projects compared to those funded in StG and AdG
schemes while Chemical synthesis, Supramolecular chemistry, Chemical biology and Organic chemistry
were used more in AdG projects

= More than half of the projects in this panel generate methodological developments. Synthetic methods and
Experimental methods in chemistry are the main ones

Connections between disciplines and topics in this panel

The strength of the connection between disciplines (blue) and topics (grey) is represented by the thickness of the arcs,
which is proportional to the number of times they appear together

Self assembling materials@ @®@Surface science
Nanoscience@®

: @Functionalized materials
Nanomaterials@

® @5Solid-state materials
Colloid chemist

. . ry @Physical chemistry
Electronics, photonics@® )
@®Supramolecular chemistry

Materials engineering@® Materials science. @Biologically active compounds
Thin films@ @®!norganic chemistry @®Volecular design
Chemistry of condensed matter@ ~_Organic chemistry@ @Photochemistry
Semiconductor technology@® Biochemistry@® @Biological, medicinal chemistry
(in)Organic, hybrid materials@ °
i i Drug design and delive
Biomaterials@ Chemical synthesis@ g desig ry
Coordination chemistry@ @®Homogeneous catalysis

Macromolecular, polymer chemistry@® Chemical reactions@ @Chemical biology
Optoelectronic, photonic systems@®  Organometallics@

Synergies with other panels and domains

The strength of the connections is represented by the thickness of the arcs and the numbers indicated, which are
proportional to the number of shared disciplines

@® E @® = PE domain: the main interactions are with the Physical and Analytical

Chemical Sciences (PE4), and Products and Processes Engineering

@ 188 70 34 . LS9 (PES8) panels through the disciplines Materials science, Nanoscience
8 61 ) )
@ e 0 s and Physical chemistry
@ 152 PE5 25() oy = LS domain: the main interactions are with the Applied Life Sciences,
44 18 Biotechnology, and Molecular and Biosystems Engineering (LS9), and
SH2 5 20 LS6 Applied Medical Technologies, Diagnostics, Therapies and Public
4 25 Co ) .
it 7y | 4R " Hfaalth (LS7) panels through the disciplines Biochemistry and
Biotechnology
SH4 LS4
SH5 Ls3 = SH domain: the interaction is not very strong, there are no particular

@ st 52 panels or disciplines highlighting any synergy

ERC projects funded in the PE5 panel Back to cover



https://erc.europa.eu/projects-figures/project-database

Computer Science and Informatics (PEG6)

This fact sheet provides an overview of the projects funded in the ‘Computer Science and Informatics’
panel in the Physical Sciences and Engineering (PE) domain (see ERC panel structure). The projects
were funded under the Starting Grant (StG), Consolidator Grant (CoG) and Advanced Grant (AdG) calls
launched in the H2020 Framework Programme (2014—-2020)*

BRE

2789 applications

160 projects o

(€234M)

55 female grantees
(16% of grantees in this panel)

(5.2% of total) 114 projects
=[] S,
348 projects funded /) q Q 74 projects .
(5.3% of total) ) F-E (€177M) €626 million budget

Distribution of ERC-funded projects in EU Member States and Associated Countries in H2020
The 348 funded projects (numbers in the graph) are in 19 EU Member States and 4 Associated Countries (ACs)

20% % of H2020 ERC-funded projects
E % of H2020 ERC-funded projects in this panel

15%

44
10% 29
5% 14 12
I 7 8
3 3 2
1 1 1 1
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UKDEFRNLES IT BESEATDK FI IE PTCZHUPL EL LU SIROEECYHRLTCH IL NOTR IS RS UA

Country of origin of grantees

Host institutions with 29 funded projects
other than EU or ACs

Technion - Israel Institute of Technology (IL)
Number of projects

National Institute for Research in Computer Science <
and Automatic Control (FR) 20 | (<3 grouped together)
Tel Aviv University (IL) [IINEIECD
Swiss Federal Institute of Technology Zurich (CH) [IINIEENEN 4 India

Max Planck Society (DE) [EENEE 13 United States

National Centre for Scientific Research (FR) [ELIEN

18 13 other non-EU/ACs
10
9 |

University of Cambridge (UK)

Number of projects
pro) *Data as of December 2021


https://erc.europa.eu/sites/default/files/document/file/ERC_Panel_structure_2020.pdf

Computer Science and Informatics (PE6)

Scientific landscape of ERC-funded projects in this panel

Most-used disciplines % of projects Most-used topics % of projects

Cryptology, security, privacy Algorithms, algorithm development 29%
Avrtificial intelligence Machine learning 23%

Computer systems ICT security ~ 13%

Software engineering Computer vision  11%

Applied computer science Computational complexity ~ 11%
Web, information systems Parallel, distributed computing ~ 9%

= Applied computer science, Algorithms, algorithm development and Machine learning grew in use from 2014
to 2020

= Applied mathematics, Machine learning and Parallel, distributed computing were used more in StG projects
compared to those funded in CoG and AdG schemes, while Software engineering and ICT security were
used more in AdG projects

= More than half of the projects in this panel generate methodological developments. Theoretical,
mathematical methods and Computational modelling, simulations are the main ones

Connections between disciplines and topics in this panel

The strength of the connection between disciplines (blue) and topics (grey) is represented by the thickness of the arcs,
which is proportional to the number of times they appear together

ICT privacy@  @ICT security
Applied mathematics@SVV verification@® @Computer systems
Quantum information@

Cryptology, security, privacy. @software engineering

Algorith Igorith
Discrete mathematics@ @ gocggvg]lz’p?niz?t m

Search and optimisation@ @®Machine learning
Computational complexity@
Web, information systems@ ~ Artificial intelligence@

Natural language@® Computer vision@ @®Deep learning
@Man-machine interfaces

@Parallel, distributed computing

@®~Applied computer science

Synergies with other panels and domains

The strength of the connections is represented by the thickness of the arcs and the numbers indicated, which are
proportional to the number of shared disciplines

@ @ @ ®@ * PE domain: the main interaction is with the Systems and

@ @ Communication Engineering (PE7) panel and to a lesser extent with the

20 28 ¢ Mathematics (PE1), and Products and Processes Engineering (PES8)

@ ) W % % b4 LS9 panels through the disciplines Applied mathematics, Applied computer

2 , . ,
@ 79 & oy science and Software engineering
5 41

2 PE6 17 .s; " LS domain: the interaction is not very strong, but there is some

13 28 connection with the Applied Medical Technologies, Diagnostics,
SH2 % " LS6 Therapies and Public Health (LS7) panel

32 18
40 25
SH3 2 97 1B LS5 . . . .
= SH domain: the interaction is not very strong, but there are some

SH4 Ls4 connections with The Human Mind and Its Complexity (SH4), and

SH5 = Institutions, Values, Environment and Space (SH2) panels
SHB) (g, (LS2

ERC projects funded in the PE6 panel Back to cover


https://erc.europa.eu/projects-figures/project-database

Systems and Communication Engineering (PE7)

This fact sheet provides an overview of the projects funded in the ‘Systems and Communication Engineering’
panel in the Physical Sciences and Engineering (PE) domain (see ERC panel structure). The projects were
funded under the Starting Grant (StG), Consolidator Grant (CoG) and Advanced Grant (AdG) calls launched in
the H2020 Framework Programme (2014-2020)*

122 projects
(€193M) —_—

54 female grantees
(20% of grantees in this panel)

2226 applications

(4.1% of total) 91 projects

5= -, ®
276 projects funded @ 6:(1%?)]'\7;3’(3 €541 million budget

(4.2% of total)

Distribution of ERC-funded projects in EU Member States and Associated Countries in H2020
The 276 funded projects (numbers in the graph) are in 17 EU Member States and 4 Associated Countries (ACs)

20% % of H2020 ERC-funded projects
m % of H2020 ERC-funded projects in this panel
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Country of origin of grantees

Host institutions with 27 funded projects other than EU or ACs
(=3 grouped together)
National Centre for Scientific Research (FR) NI
Swiss Federal Institute of Technology Zurich (CH) INNEENEN
Swiss Federal Institute of Technology Lausanne (CH) IETN 4 Canada

Delft University of Technology (NL) [IEENE 4 India
University of Leuven (BE) [INENI Bl United States
University of Twente (NL) [IIENE

Italian Institute of Technology (IT) 16 9 other non-EU/ACs
Technical University of Denmark (DK) Number of projects

Number of projects
*Data as of December 2021
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https://erc.europa.eu/sites/default/files/document/file/ERC_Panel_structure_2020.pdf

Systems and Communication Engineering (PE7)

Scientific landscape of ERC-funded projects in this panel

Most-used disciplines % of projects Most-used topics % of projects
Electronics, photonics Algorithms, algorithm development 18%
Systems engineering Semiconductor technology 17%
Materials engineering Optoelectronic, photonic systems 15%

Biomedical engineering Optical devices and systems 13%
Electronic engineering Signal processing 12%
Control engineering Micro/nano electromechanical systems 11%
Optics and laser physics 17% Photonics, nano/non-linear optics 1%

= Control engineering and Adaptive, learning, autonomous systems grew in use from 2014 to 2020

= FElectronics, photonics, Biomedical engineering, Photonics, nano/non-linear optics, and Optical devices and systems
were used more in StG and CoG projects compared to those funded in AdG scheme, while Control engineering was
used more in AdG projects

= A high number of projects in this panel generate methodological developments. Experimental methods in
engineering, Computational modelling, simulations and Validation, demonstration, prototyping are the main ones

Connections between disciplines and topics in this panel

The strength of the connection between disciplines (blue) and topics (grey) is represented by the thickness of the arcs,
which is proportional to the number of times they appear together

Control systems technology@®  @Dynamical systems
Robotics@ @Control engineering
I . @Man-machine interfaces
Artificial intelligence® @®@Nanophotonics, metamaterials, quantum dots
Adaptive, learning, autonomous systems@

. @Integrated photonics platforms
Systems engmeermg.

@Nanoeleclronics  @RF, microwave and tershertz electronics

Algorithms, algorithm development@ @Electionic engineering

‘ Quantum physics® @Materials engineering
Micro/nano electromechanical systems@ @Semiconductor technology
) Electronics, photonics. @Optoelectronic, photonic systems
Signal processing@® @Photonics, nano/mon-linear optics
Applied mathematics@ @0Optics and laser physics
Biomedical engineering@ @Nanomaterials

Optical devices and systems@
Medical devices@®  Diagnostics@
Communications engineering@ @Web, information systems
Mobile and wireless communications@ @Communication network protocols
Information, coding theory@

@Lasers and microlasers

Synergies with other panels and domains

The strength of the connections is represented by the thickness of the arcs and the numbers indicated, which are
proportional to the number of shared disciplines

®@®@® = PE domain: the main interactions are with the Products and Processes

Engineering (PE8), Computer Science and Informatics (PE6), and

@ Fundamental Constituents of Matter (PE2) panels through the
58 821041106759 i disciplines Materials engineering, Biomedical engineering, Optics and

@ 27;66 11131 LS8 laser physics, Electronics, photonics and Applied mathematics
@ 11 PE7 16 LS7 = LS domain: the main interaction is with the Applied Medical
9 24 Technologies, Diagnostics, Therapies and Public Health (LS7) panel

o 4 . 1618 L56 through the discipline Biomedical engineering
SH2 8% b2 LS5 _ o

= SH domain: the interaction is not very strong, but there are some
Sl . 2 connections with The Human Mind and Its Complexity (SH4), and the
She s Institutions, Values, Environment and Space (SH2) panels through the

SH5 g1 LS2 o e .
disciplines Artificial intelligence and Neuroscience
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Products and Processes Engineering (PES3)

This fact sheet provides an overview of the projects funded in the ‘Products and Processes Engineering’
panel in the Physical Sciences and Engineering (PE) domain (see ERC panel structure). The projects were
funded under the Starting Grant (StG), Consolidator Grant (CoG) and Advanced Grant (AdG) calls launched

in the H2020 Framework Programme (2014—-2020)*

E[EE

3148 applications
(5.8% of total)

157 projects
(€246M)

91 female grantees
(25% of grantees in this panel)

®

€716 million budget

121 projects

o e e (€243M)

B

369 projects funded
(5.6% of total)

91 projects
(€227M)

Distribution of ERC-funded projects in EU Member States and Associated Countries in H2020
The 369 funded projects (numbers in the graph) are in 18 EU Member States and 4 Associated Countries (ACs)

20% % of H2020 ERC-funded projects

m % of H2020 ERC-funded projects in this panel
15%

647
10%
25
5% 13 1% 45
9 9 5 I

2 4 2 3 2 2.3 1

0% I I I I I e —m [ u m 00 .

UKDEFRNLES IT BESEATDK FI IE PTCZHUPL EL LU SIROEECYHRLT CH IL NOTR IS RS UA

Host institutions with 210 funded projects
National Centre for Scientific Research (FR) “
Swiss Federal Institute of Technology Zurich (CH) “
University of Cambridge (UK) “
Delft University of Technology (NL) “
Polytechnic University of Milan (IT) “

Spanish National Research Council (ES) “

Number of projects

Country of origin of grantees
other than EU or ACs
(=3 grouped together)

5 China

5 India
United States

13 13 other non-EU/ACs

Number of projects

*Data as of December 2021



https://erc.europa.eu/sites/default/files/document/file/ERC_Panel_structure_2020.pdf

Products and Processes Engineering (PES8)

Scientific landscape of ERC-funded projects in this panel

Most-used disciplines % of projects Most-used topics % of projects
Materials engineering Fluid mechanics 13%
Chemical engineering Microfluidics, nanofluidics 10%

Ener 19%
9 Biomaterials 9%
Physics of fluids
Nanomaterials 8%
Biomedical engineering
Manufacturing engineering Optoelectronic, photonic systems 8%

= Materials science and Fluid mechanics grew in use from 2014 to 2020

= Energy was used more in StG and CoG projects compared to those funded in AdG scheme, while Chemical
engineering, Physics of fluids, Manufacturing engineering, Fluid mechanics and Microfluidics, nanofluidics were used
more in AdG projects

= A high number of projects in this panel generate methodological developments. Computational modelling, simulations
and Micro/nanoengineering are the main ones

Connections between disciplines and topics in this panel

The strength of the connection between disciplines (blue) and topics (grey) is represented by the thickness of the arcs,
which is proportional to the number of times they appear together
Chemical.reactions. @(in)Organic, hybrid materials

Macromolecular, polymer chemistry
@\Micro/nano electromechanical systems

Nanoscience@®
Electrochemistry@ @Optoelectronic, photonic systems
Materials science@® @Electronics, photonics
Heterogeneous catalysis@ @Energy production
Functionalized materials@ @cChemical engineering

Biomedical engineering@®

Materials engineering.
Drug design and delivery@

Manufacturing engineering@®

@Energy @ Thermodynamics
@Surface science
@Nanomaterials

Energy storage
Microfluidics, nanofluidics@ o Y 9
Tissue organisation and regeneration@ Thin fims@ ; : 2

9 9 Biomaterials@ Renéwable energy@® @®Mechanical engineering

Manufacturing, packaging@® Physics of fluids@ @FIuid mechanics
Semiconductor technology@®  Aerospace@®

Synergies with other panels and domains

The strength of the connections is represented by the thickness of the arcs and the numbers indicated, which are
proportional to the number of shared disciplines

= PE domain: the main interactions are with the Systems and

@ @ @ @ Communication Engineering (PE7), Physical and Analytical Chemical

@ @ Sciences (PE4), and Synthetic Chemistry and Materials (PE5) panels

@ 15180 15 @ through the disciplines Materials engineering, Biomedical engineering,
79 32 LS9 and Materials science

270 110
peg
24 LS8 [ ]

- LS domain: the main interactions are with the Applied Medical

o 37 PES8 27 o Technologies, Diagnostics, Therapies and Public Health (LS7), and
3 43 Applied Life Sciences, Biotechnology, and Molecular and Biosystems
SH2 342® 53“ LS6 Engineering (LS9) panels through the disciplines Biomedical
| L . . .
& 855 4 e engineering and Biotechnology
SH4 Ls4 = SH domain: the interaction is not very strong, but there is some
SH5 Ls3 connection with the Institutions, Values, Environment and Space (SH2)

SHE ¢ Ls2 T
panel through the discipline Energy
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Universe Sciences (PE9)

This fact sheet provides an overview of the projects funded in the ‘Universe Sciences’ panel in the

Physical Sciences and Engineering (PE) domain (see ERC panel structure). The projects were funded
under the Starting Grant (StG), Consolidator Grant (CoG) and Advanced Grant (AdG) calls launched in
the H2020 Framework Programme (2014-2020)*

E[EE

2049 applications

87 projects
(€131M) —_—

73 female grantees

% (30% of grantees in this panel)
(3.8/ oftotal) 92 projects
FIEE] o <,
. m 63 projects
242 projects funded @ (€159M) €471 million budget

(3.7% of total)

Distribution of ERC-funded projects in EU Member States and Associated Countries in H2020
The 242 funded projects (numbers in the graph) are in 16 EU Member States and 3 Associated Countries (ACs)

25% % of H2020 ERC-funded projects

m % of H2020 ERC-funded projects in this panel
20%

41
15% PO
0 22
10% 18
14

5% 9 8

| | | i, 12002 I
0% (HIRIN R |
UKDEFR NLES IT BESEATDK FI IE PTCZHUPL EL LU SIROEECYHRLTCH IL NOTR IS RSUA

Country of origin of grantees
other than EU or ACs
(=3 grouped together)

Host institutions with 26 funded projects

University of Leuven (BE)

University of Oxford (UK) Number of projects

National Centre for Scientific Research (FR) [N
Max Planck Society (DE) “
5 Canada
Leiden University (NL) “
8 United States
University of Geneva (CH) !
“ 9 9 other non-EU/ACs

Number of projects
*Data as of December 2021



https://erc.europa.eu/sites/default/files/document/file/ERC_Panel_structure_2020.pdf

Universe Sciences (PE9)

Scientific landscape of ERC-funded projects in this panel

Most-used disciplines % of projects Most-used topics % of projects

Galaxy formation, evolution Galaxy dynamics 20%
Cosmology Stellar structure, evolution 19%
Interstellar medium, star formation Exoplanets 18%

Solar, stellar physics 24% Interstellar medium 17%
Planetary science Stellar systems 10%
High-energy astronomy Black holes 9%

» Planetary science and Exoplanets grew in use from 2014 to 2020. Noteworthy is the increase of projects studying the
atmospheres and climates of (exo)planets, analysing their habitability and searching for signatures of life beyond Earth

= Cosmology, High-energy astronomy and Stellar systems were used more in StG projects compared to those funded in
CoG and AdG schemes, while Solar, stellar physics and Stellar structure, evolution were used more in CoG projects
and Galaxy formation, evolution and Galaxy dynamics in AdG projects

= Around 3/4 of projects in this panel generate methodological developments. Computational modelling and Observations
are the main ones

Connections between disciplines and topics in this panel

The strength of the connection between disciplines (blue) and topics (grey) is represented by the thickness of the arcs,
which is proportional to the number of times they appear together

Cosmic microwave background@ @Dark energy @Fundamental interactions
Dark matter@ @Gravitational lensing

Epoch of reionisation@ @ cCosmology @Gravity tests
Galaxy formation, evolution@ @Black holes
Milky Way@ @Compact objects
Stellar systems@ Galaxy dynamics@  @Gravitational waves

Stellar structure, evolution@ @nterstellar medium

Sun and solar physics@
Solar, stellar physics.
Exoplanets@

.Interstellar medium, star formation

@Astrochemistry
@Gas and plasma physics  @Cosmic rays

@Transients

Astrobiology@
Interplanetary medium@

Planetary science@ @High-energy astronomy

Atmospheric science@®
Climate evolution and dynamics@ Magnetohydrodynamics@ @Solar system bodies

Synergies with other panels and domains

The strength of the connections is represented by the thickness of the arcs and the numbers indicated, which are

E @ proportional to the number of shared disciplines
@ ®@ = PE domain: the main interaction is with the Fundamental Constituents

i 1 of Matter (PE2) panel and to a lesser extent with the Earth System
X 13 @ Science (PE10) panel through the disciplines Fundamental interactions,
Gas and plasma physics, Atmospheric science and Interstellar medium,

11 65

e - 8 .

star formation
35 PE9 2

SH2 2 * LS domain: the interaction is not very strong, there are no particular

3
B s panels or disciplines highlighting any synergy

1 1
oh i = = SH domain: the interaction is not very strong, there are no particular
SH5 LS7 panels or disciplines highlighting any synergy

SH6 Ls3 LS5
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Earth System Science (PE10)

This fact sheet provides an overview of the projects funded in the ‘Earth System Science’ panel in the

Physical Sciences and Engineering (PE) domain (see ERC panel structure). The projects were funded

under the Starting Grant (StG), Consolidator Grant (CoG) and Advanced Grant (AdG) calls launched in
the H2020 Framework Programme (2014-2020)*

BRE

2324 applications
(4.3% of total)

99 projects b

(€162M)

87 female grantees
(33% of grantees in this panel)
96 projects
(€199M)

o ®

BEE

262 projects funded
(4.0% of total)

67 projects
(€184M) €545 million budget

Distribution of ERC-funded projects in EU Member States and Associated Countries in H2020
The 262 funded projects (numbers in the graph) are in 16 EU Member States and 3 Associated Countries (ACs)

25% 59 % of H2020 ERC-funded projects

m % of H2020 ERC-funded projects in this panel
20%

51
15% 36
27
10% 20
12
5% 6 I8 9 210
5
enemdlde, 22 0 |
0% I | | - - | | - - I

UKDE FRNL ES IT BESEATDK FI IE PTCZHUPL EL LU SIROEECYHRLT CH IL NOTR IS RS UA

Country of origin of grantees
other than EU or ACs

Host institutions with 26 funded projects

University of Bergen (NO)

National Centre for Scientific Research (FR) [INEGENEE (=3 grouped together)
Helmholtz Association of German Research Centres (DE) [EZIM
Swiss Federal Institute of Technology Zurich (CH) [BEEIN 5 4 othernon-EU/ACs
Utrecht University (NL) [IEIN B Canada
University of Oxford (UK) IEM
6 | 14 United States
| 6

University of Helsinki (FI) Number of projects

Number of projects
*Data as of December 2021


https://erc.europa.eu/sites/default/files/document/file/ERC_Panel_structure_2020.pdf

Earth System Science (PE10)

Scientific landscape of ERC-funded projects in this panel

Most-used disciplines % of projects Most-used topics % of projects
Climatology, palaeoclimatology Climate evolution and dynamics 54%
Atmospheric science Earth's mantle and crust evolution 29%
Geochemistry, petrology Geology in the critical zone 27%
Biogeoscience Natural hazards monitoring = 13%
Geophysics, geodynamics Ocean's physics, chemistry, biology ~ 12%
Tectonics, geomagnetism Biogeochemical cycles 9%

= Geophysics, geodynamics, Tectonics, geomagnetism, Earth's mantle and crust evolution, and Natural hazards
monitoring grew in use from 2014 to 2020

= Atmospheric science, Geochemistry, petrology, Tectonics, geomagnetism and Natural hazards monitoring were
used more in StG projects compared to those funded in CoG and AdG schemes, while Geology in the critical zone
was used more in CoG projects and Geophysics, geodynamics was used more in AdG projects

= A high number of projects in this panel generate methodological developments. Computational modelling and
Experimental methods in earth system research are the main ones

Connections between disciplines and topics in this panel

The strength of the connection between disciplines (blue) and topics (grey) is represented by the thickness of the arcs,
which is proportional to the number of times they appear together

Earth's core dynamics@ @Natural hazards monitoring
Ocean's physics, chemistry, biology@ @Tectonics, geomagnetism @Geophysics, geodynamics
Sedimentary geclogy® @ Geochemistry, petrology
Oceanography@® . .
Biogeoscience@® @Earth's mantle and crust evolution
iR, palae9cllmatology. .Geology in the critical zone
Glaciology@
Climate evolution and dynamics@ @Geomorphology
Biogeochemical cycles@ @Soil science
Atmospheric science@ @Palaeobiology and palaeoecology

Hydrology, hydrogeology@®

Synergies with other panels and domains

The strength of the connections is represented by the thickness of the arcs and the numbers indicated, which are

proportional to the number of shared disciplines
@® ®® = PE domain: the interaction is not very strong, but there are some

@ @ connections with the Products and Processes Engineering (PE8), and
@ , PP s Universe Sciences (PE9) panels

6 LS9

R o LS8 = LS domain: the interaction is not very strong, but there is some
SH1 . PE10 connection with the Ecology, Evolution and Environmental Biology (LS8)
1 - £ panel through the disciplines Biogeoscience, and Palaeobiology and

SH2 e 3 o palaeoecology

ks 5 3 6 LS5 = SH domain: the interaction is not very strong, but there is some
connection with The Study of the Human Past (SH6) panel through the
discipline Palaeobiology and palaeoecology

SH4 LS4

SH5 Ls3
SHB) | oq LS2

ERC projects funded in the PE10 panel Back to cover



https://erc.europa.eu/projects-figures/project-database

European Research Council

Established by the European Commission

)

*
ok
%

***

Ll

European
Commission

|

.



