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Welcome and introduction to Paul Scherrer Institut

Lenny Rivkin, Head of Large Research Facilities Department
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BE Mission

science of energy and life sciences
matter and environment
materials

development
construction
operation

knowledge &
expertise
—

technology
transfer
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Swiss Federal Government

|
oA I

EJPD VBS EFD EDI UVEK
(SBFI)
r T
ETH-Board o ETH Domain
{_JETH-RAT ~
| | | | |
ETHZ EPFL PSI Empa WSL Eawag
Swiss Federal Swiss Federal Paul Scherrer Swiss Federal Swiss Federal Swiss Federal
Institute of Institute of Institute Laboratories Research Institute for
Technology Technology for Materials Institute for Water Resources
Zurich Lausanne Testing Forestry, Snow and Water Pollution
and Landscape Control
o CP A - EMPAQ @i eawag
FEDERALE DF LAUSANNE Metarals Sclence & Teohmooay wsL e remearen I o0e




PAUL SCHERRER INSTITUT

-l

T Synoptic view over Switzerland’s university landscape
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a1 Keyfigures

PSI funds (global budget) 260 MCHF
External funding ~ 100 MCHF

Staff ~ 1900

. externally financed ~ 400

. doctoral students ~ 300

. apprentices ~ 100

External users: head counts / visits ~ 2600 / 5400

Number of scientific publications ~ 1200 (> 11% high impact)
PSI-employees with teaching duties at ETH and universities ~ 100

Patient's visits (proton therapy treatments) ~ 6000
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= History of research activities at PSI

1200

person years

} nuclear energy & safety

1000
} particle physics
biology & chemistry
800
SwissFEL } general energy
600 *
400 - SLS, SINQ, SuS
 and
material science

200 -

0 -
1980 1984 1988 1992 1996 2000 2003 2007 2011 2016



«-I-jm Budget 2014 - Distribution to main research areas

General
Energy Research
20%

First party funding 2014
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w» Swiss Research Infrastructures (RlIs)

trans-national outreach

>2600 users / year
SLS: 42% from EU
average overbooking >2

PSI
28%

CH except
PSI
21%

impact in innovation

SLS: 10% industrial
proprietary use
(other synchrotrons
on average 4 %)

\=f

scientific excellence

>1100 publications per year
>11% publications with
impact factor >7.1 (PRL)

knowledge dissemination

further
studies
10%

private
universities /

160 people are leaving
PSI per year (except PhD)
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-[T-E‘D- Partlcle accelerators at CERN and PSI
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“What is matter?” sub-atomic insights “How ork materials?”
by particle collision microscopic insights
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== Large-scale facilities at PSI Synchrotron Lightsource
Neutron Source

Muon Source

Research at large-scale facilities

Photons
Protons
Neutrons
Muons

microscopic insights
into materials
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w Joint affiliations with academia
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Research Committee

Directorate

Human Resources

Safety

Industry, Financing and Operations

Science

Communications
Technology Transfer

1 ETH Zirich

[ EPF Lausanne
1 Universities of Applied Sciences
I Universities Basel, Bern, Ziirich, Genf, Freiburg (D), Groningen (NL), Tubingen (D), Konstanz (D), Chinese Academy of Science

Research Department| [ Research Department
Research with Synchrotron
Neutrons and Radiation and

Muons Nanotechnology
(NUM) (SYN)
I
W Macromolecules
and Bioimaging

ﬁr
rials Science

- and
Nanotechnology

Research Department

General Energy
(ENE)

Competence centers
(CCEM, SCCERs)

|
Bioenergy

and Catalysis

Research Department Research Department
Nuclear Energy Department Large Research
and Safety Biology Facilities
(NES) and Chemistry (GFA)
(BIO)
| | |
Reactor Physics and Center for Accelerator/Concepts Finance and Ad-
System Behaviour | | Radiopharmaceutical and Development ministrative Services
' Sciences '

‘ Thermal Hydraulics ‘

‘ Solar Telchnology ‘
|

‘Combustion Research‘

‘ Electrochemistry ‘
I
Atmospheric
Chemistry
|

‘ Hot Labloratory ‘

‘ Energy Systems Analysis

Catalysis and Sustainable Chemistry ‘

search

Buildings
and Services

Technical Support,
Co-ordination and
Operation

Infrastructure and
Electrical Engineering

Mechanical
Engineering
Sciences

Information
Technology

Communications

1.1.2015
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(3 PSI technology inside !

detectors
state-of-the-art by DECTRIS

electronics
oscilloscope on a chip

accelerator technology
dedicated medical cyclotron (Varian)

fuel cells
components and system integration

fast detectors / electronics
EIGER - next gen. single-chip detector

neutron optics
components by SwissNeutronics
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w Paul Scherrer (1890-1969)

- Studied physics and mathematics at

the Swiss Federal Institute of Technology
(ETH) Zurich, in Koenigsberg and Goettingen
in Germany

- 1920: Professor for Experimental Physics at

ETH Zurich, 1927: Director of the Institute of
Physics. Became well-known for the clarity of
his lectures

- Researched X-ray scattering on crystals,

liquids and gases. Later research work was in
nuclear physics

- 1946: President of the Swiss Study

Commission on Atomic Energy

« Involved in the founding of CERN



PAUL SCHERRER INSTITUT

ol ] =

In-house research: excellent publications in various fields

High-impact publications 2013 (with PSI co-author)

5-year-impact-factor >= PHYS REV LETT

JOURNAL ISSN IMPACT

ACS NANO 1936-0851 11.171 2
ACTACRYSTALLOGRA  0108-7673  30.646 1
ACTACRYSTALLOGR D 0907-4449 7.038 2
ADV FUNCT MATER 1616-301X 9.92 1
ADV MATER 0935-9648 12.813 1
ANGEW CHEM INT EDIT  1433-7851  13.195 5
ARTHRITIS RHEUM-US 0004-3591  7.979 1
ASTROPHYS JSUPPLS 0067-0049 11.438 1
BIOL PSYCHIAT 0006-3223  9.247 1
BIOMATERIALS 0142-9612 8.415 2
CHEM REV 0009-2665 42.054 2
CURR BIOL 0960-9822  10.881 1
CURR OPIN STRUC BIOL 0959-440X  9.485 1
DEV CELL 1534-5807  14.202 1
EMBO REP 1469-221X  7.366 1
ENERG ENVIRON SCI 1754-5692  10.813 1
GLOBAL CHANGE BIOL  1354-1013  8.036 1
JAM CHEM SOC 0002-7863 9.766 2
J CELL BIOL 0021-9525  9.947 1
MOL CELL 1097-2765 14.202 1
NANO LETT 1530-6984  13.843 5
NAT COMMUN 2041-1723  7.396 8
NAT GEOSCI 1752-0894 11.92 1
NAT MATER 1476-1122  36.732 3
NAT NANOTECHNOL 1748-3387  33.781 1
NAT PHOTONICS 1749-4885 30.773 2
NAT PHYS 1745-2473  18.557 1
NATURE 0028-0836  36.235 6
NUCLEIC ACIDS RES 0305-1048  7.417 2
P NATL ACAD SCI USA 0027-8424  10.472 7
PHYS REP 0370-1573  20.574 1
PHYS REV LETT 0031-9007  7.013 53
REV MOD PHYS 0034-6861  44.436 1
SCIENCE 0036-8075  32.452 3
category size 290

category use 34

total publications 1108

publ. in category 123

fraction 11.1%

materials and

matter
energy and

environment

human health

11% (10%) of publications with impact factor >7
in more than 34 (30) different journals

source: ISI Web of Knowledge analysis
only publications with PSI authors or co-authors

quantity, quality, breadth

2013 (2012)
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«(m Collaboration contracts worldwide

1046 active collaboration contracts
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«-{j» Examples of research at large scale facilities of PSI

fuel cells magnetism proteins
400 mA/cm? 'Q
] e
catalysts thin films _, eye
cataract

Nebra

(museum Halle (D))
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o= Energy research

NES/Safety ENE/Catalysis ~ * Understanding and
better use of catalytical
reactions

+ Understanding processes 3 —n—

* Monitoring materials aging Zno

in situ

jormalized absorption

Normalized absorption
(5]

| S |

CO, +H, CH;0H+H,0; or H, CO +H,

ENE/Electrochemistry

+ Understanding of interactions
radionuclides and rocks/minerals =~
« Studies for final waste repositories

* Fuelcells + More efficient batteries
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(= Human health — new diagnostics and therapies

X-ray phase contrast
improved imaging
diagnostics

radiopharmacy
for diagnostics
and therapy

. proton therapy
improved radiation
therapy
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Scientific

nighlights - brief selection

Betove the sample:
LG vairees a0e in phase

Behing the sample:
Light waves are out of phase

Jtene Jiircher Jeitung

Auf sauberem Weg zum fliissigen Treibstoff

Gewinnung von Benzin aus Wasser, Kohlendioxid und Sonnenlicht

life sciences energy research / chemist enerqy research Science .
o . PNAS . . o . «Golden |dea Award
bioimaging catalysis studied in-situ solar chemistry Go
11-cis Retinal ~,..’§ ‘ \"/\v .\/ﬁ/\-i\" i (b)l |
PN ‘4 _TMS El3
N ~ 30 |
M B 2
Licht f| P (? N4 all-trans Retinal ) \\. <
, P, =20
W‘A """"" ) . il ’?/ I.—.- I
all-trans Retinal ST "“6{ ( o ‘1/ = 10 §
Natur,e 00 0 I 0?6“08
Physics Nature

materials sciences / IT
magnetic monopoles

structural biology
sight process deciphered

phys.ReV-\-e“-

materials sciences / energy
superconductivity and magnetism
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- PSlserving ‘locally’ & ‘globally’ research and industry
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