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Accelerator based lightsources
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Research areas at synchrotron lightsources

Environmental
science

Energy storage Intelligent

New vaccines Energy sources Life science

materials medicines

Materials Hylbrid
science materials

New chemical Ecologic

Agriculture : :
J technologies production

Food quality
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I Synchrotrons & FELs in the World

at DESY, European XFEL

ron Storage Ring Facility (D

laserﬁ:llnfralﬂmem: {FELILX)

Igh Energy Synchrotron soLElLA
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e

: Photon Facto
Electron Stretcher Accelerato j5 A he
Stanford Synchrotron Radiation Lightsourcs | — jonal Sugeotron Light Source | £ . E ' : et wm{m| Radiation
{55RL) & Linac Coherent Light Source (LSLS) — - : CoL AT f Facility (LIVSOR
aboratory Swiiss FEL and Swiss Light Source e 7y
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il it
\ Ritsumelkan University SR Center (RitsSH)
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Iroshima Synchrotron Radiation
ght Source (SAGALS)

UNIWERSYTET Q’é SOLARIS
>< JAGIELLONSKI g uuuuuuuuuuuuuuu
W KRAKOWIE BN Scemomanonco




I Genesis of

.SYI'ICh rotron 1990s & early 2000s 2007
in Poland Initiatives of relocation of Member state of the European
decommissioned synchrotrons X-ray laser (EUXFEL) in Hamburg

® ——
@) 5 O European )
202, XFEL
1991 2004
Creation of the Polish Assiciated member of the European
Synchrotron Radiation Society Synchrotron (ESRF) in Grenoble
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National Synchrotron Radiation KRAKOW
Centre SOLARIS CITY CENTER

» 3rdgeneration light source constructed 2010 — 2015
in close collaboration with MAX IV, Lund, Sweden

 Construction financed from EU Development Funds e R S w2
- JAGIELLONIAN UNIVERSITY
e Commissioned between 2016 and 2018 NEW CAMPUS

* Open for users since October 2018

SOLARIS Centre

* Financed by Ministry of Science and Higher Education

ke
e QOperates as a unit of the txr JAGIELLONIAN UNIVERSIT)

IN KRAKOW
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SOLARIS accelerators y
Storage ring: 96 m 12y DBA
1.5 GeV ’
12 DBeA Cells B=131T §
Space for 10 IDs (3.5m) %
100 MHz RF

Ramping mode
Ring current: < 500mA
Emmitance: 6nmrad

1E13 5

1E12-i

1E11 4

; E, ~ 1.96 keV

1E9;

I 1E8 | i

Linac: 40 m 1E7 . . i

550 MeV

Flux (photons/sec/0.1% bw/100 mA)

1000000 -
1| ——Flux SOLARIS 1.5 GeV | \
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Energy (eV)
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Reseadrch infrastructure

u A\ Hochschule

27" W Niederrhein

UNIVERSITAT

SOLARIS offers research at 7 synchrotron
beamlines and at 2 Cryo-TEMs

gy _4.1

Instruments available for users (12)

IR microspectroscopy (3)

VUV and soft X-ray spectroscopy at UHV (3)
soft X-ray microscopy (2)

tender & hard X-ray spectroscopy

hard X-ray microscopy & tomography

Cryo TEM Zz)

diometer: 30,56 m
circumference: 96 m
omE

O O O O O O

Instruments under construction (5)

o X-ray photoemission at near AP
macromocelular crystallography

tender & hard X-ray micro/nano-beam
small angle (hard) X-ray scattering
hard X-ray spectroscopy, diffraction and
inelastic scattering

O O O O

Projects (5)

o Hard X-ray photoemission instrument
Surface scattering instrument
Operando RXES beamline

UV-Vis and irradiation laboratory

O
O
O
o Next generation Cryo TEM
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Focus on
reproductive
organs ©= . %%
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Highlights
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Katarzyna Kopec et al

X'I‘CIY t0m°9 ra PhY at Crane fIy Institute of Systematics and
. H Y Evolution of Animals
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Szpytma et al. Transfer of magnetic anisotropy in epitaxial Polaczynski et al, 3D topological semimetal phases of strained a-Sn on insulating substrate, Materials Today 75, 135-148 (2024)

Co/NiO/Fe trilayers, Scientific Reports 14, 1680 (2024)
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Conserved structures

- . dre Cryo-EM structure of c (2023) & dynamics in 5-proximal
- - " human elFSA-DHS Natur mm. regions of Betacoronavirus
cryo E M fGCI I Ity S complex reveals the d e o RNgA genomes
RN JCL molecular basis of
A0 v hypusina‘tion- ek » DO ST
An initiative of 18 Polish research S ety s L 2
. . i N 5 N %- % neurodegenerative . . e
institutes that pursue research in o T A disorders Nucleic Acids . M =K % ]
the field of structural biology (32 Research (2024) demel, 88640 &
° =y e b e
o, . § g
B

Krios G3i (300kV) Glacios (200kV)

Single Particle Acquisition

electron beam

¢y iy

I. Koning et al. [ Annals of Anatomy 217 (2018) 82-96
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I SOLARIS partnerships

aLEAPS

Member of the League of European
Accelerator-based Photon Sources,
which is formed by 16 organizations
representing 19 light source
facilities in Europe.

s MAX IV

diamond
LEAPS facilitates TNA access to
research infrastructures (NEPHEWS
& RIANA project)

SULEIL

SYNCHROTRON

LEAPS Chair in 2025
Jakub Szlachetko
SOLARIS

uuuuuuuuuuuuuu
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I SOLARIS partnerships

Central European
Research
Infrastructure

Consortium

SOLARIS contributes 10% of
beamtime to CERIC-ERIC,

which gathers partner A% souaris
T . . . ‘? RADIATION CENTRE
facilities in 8 countries:

« 2.4 GeV synchrotron (IT)
15 GeV synchrotron (PL)

« Neutron source (HU)

« lon source (CR)

«  TEM laboratory (RO)

«  NMR spectrometers (SL)

« Surface science lab (CZ)
- X-ray scattering lab (AT)

ol

| LA |
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ROAD TO

SYNCHROTRON

Access to SOLARIS

o Free of charge access 3
o Open calls for standard and long-term proposals

twice a year; peer reviewed
o TNA and twinning via NEPHEWS

nephaews

o Rolling call for short experiments via rapid access

with mail-in or remote participation feasibile

(upon agreement with beamline supervisors)

Trans-national access supported also by: CERIC &

Apr 2025

— e mm = = =

Oct 2024

Since 2018 Apr2024
0ct2023

~ 1600 submitted proposals Apr 2023
> 380 publications with SOLARIS affiliation

> 25% of PIs with foreign affiliation

~ 50% of acceptance rate of proposals Lh

START EXPERIMENT
WELCOME
ﬂ AT SOLARIS!

by

UNIWERSYTET ,& SOLARIS
>< JAGIELLONSKI —

W KRAKOWIE




Community of SOLARIS users

NO ACCESS

Free of charge access offered to
worldwide community of researchers

15TH CALL, APRIL 2025, SUBMITTED PROPOSALS

145
20
15 Users in SUN
12 2500
10 9 2000
7
6
5 5
5 4 3 3 1500
2 2 2 2 2
I I I I I 1 1 1 1 1 1 1 1
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O Q@ S N @ & .20 A AR RGN
o\'bo @'bo xoé\\ ‘—;Q'b\ N o‘;é\ «"”Qc i rzf"bb & Q-«\\Q’Q §Qé o*\‘\’b %ng‘\&\o \'\\)@ N \,’5’6\ &ob (@Qa & e*\’b(\ %606\ 70
T O ¥« d RS N & <° 5\0.{(’\'6{_\0
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00 2018-2019 2020 2021 2022 2023 2024 2025

u Years

UNIWERSYTET A’é SOLARIS
>< JAGIELLONSKI g nnnnnnnnnnnnnnn
W KRAKOWIE BN SwaiRoTRONNEG




Geographical distribution of Rls across Europe




Geographical distribution of Rls across Europe

LEAPS LENS
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ons & FELs in the World

Dortmund Electron Storage Ring Facility (DELT: BESSY |l at HZB, Metrology Light Source

e Laser at ELBE
Free Electron Laser for Infrared eXperments (FELL) - o
Diamond Light Source ﬂb-eﬂx Synchrotron and Terahertz
Radiation Centre
Comell High E hiroit
Canadian Light B <"y Synchrotron SOLEIL; OLARSS Centre
Centre Laser Infrarouge d'Orsa nchrotron Radiation
Beijing Synchrotron Radiation
Advanced Light Source (AL Electron Stretcher Accelerator rmiquelle Karlsruhe - AMEA Facility (BSRF) Phaton Factory

IR FEL Research Center (IRFEL)
Itraviclet Synchrotron Orbital Radiation
Facility (LNSOR)

Advanced Photon Source (APS) National Synchrotron Light Sowrce Il
! W, at Brookhawven Mational Laboratory

TARLA Infrarad FEL and Bremsstrahlung Facility
Center for the Advancement of Natural Discoveries

‘ .\ using Light Enission (CANDLE)

Stanford Synchrotron Radlation Lightsource
(55RL) & Linac Coherent Light Sowrce (LSLS)

at SLAC Mational Accelerator Laborato Synchrotron M@‘ Switss FEL and Swiss Light Sowrce at PSI |
Jefferson Lab FEL
Institute for Terahertz Science and Technology ’ Eletira, FERRMI Iranlan Light EuumeFadll_l]_',r! Fohang Light Source-ll, PAL ¥-ray Free Elactron
Center for Advanced Microstructures and DR 1
SESAME National Synchrotron Radiation Laboratory (NSRL), Ritsumedkan University SR Centar (RitsSR)
Centre for Advanced Technology (RRCAT) Shring-& Angstmm Compact
Hiroshima Synchrotron Radiation
S5RF - Shanghal Synchrotron Saga Light Source (SAGALS)
Radiation Facl

Mational Synchrotron Radiation Research Center
Synchrotron Light Reseanch Institute ER:I!?

Singapore Synchrotron Light

Laboratoro Mackonal de Luz Sincrotron

Australian Synchrotron
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The role of widening countries in the future strategy for European Rls

1. TNA and EOSC are not sufficient solutions to fully address the asymmetry in the distribution of research
infrastructures across Europe, as they overlook the role of Rls in developing local socio-economic ecosystems.
There is a need to establish a healthy balance between mechanisms supporting access and investments that enable a

more balanced geographical distribution of infrastructure



SOLARIS case study: INVESTMENT vs. TNA

New registrations at SOLARIS proposal evaluation system - DUO
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SOLARIS case study: INVESTMENT vs. TNA

Number of polish users and organizations in SUN

1400 180
153 160
1200 142
>' 140
1000 120 "
" > 120 §
o 103 =
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Neutrons and Photons
Elevating Worldwide Science

B FELs
B neutro sources

DIVERSITY 9 synchrotrons
/

38 290 hours

NEPHEWS ~  ACCESS <45| Experiments
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S~
DISSEMINATION |36 twinning users

24 study visits for ESRs

HORIZON-INFRA-2023-SERV-01-03 8 widening countries
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The role of widening countries in the future strategy for European Rls

1. TNA and EOSC are not sufficient solutions to fully address the asymmetry in the distribution of research
infrastructures across Europe, as they overlook the role of Rls in developing local socio-economic ecosystems.

There is a need to establish a healthy balance between mechanisms supporting access and investments that enable a
more balanced geographical distribution of infrastructure

2. The TNA mechanism requires in-depth evaluation and further improvement to truly meet expectations. Incentive
mechanisms should be introduced for institutions and countries that significantly contribute to achieving the European
Commission’s goals set for this instrument.
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Does the distribution of Rls in Europe raise concerns? Does TNA sort this out?

TNA users @ HORIZON 2020 by country of affiliation
(normalized by numer of R&D personel in higher education sector
excluded sectors: bussiness, govermental, NGOs)

( = per 1000 researchers) Eurostat:2022)
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LEAPS (the League of European Accelerator-based Photon Sources)

— @A 600 000 000 EUR
XFEL MAX IV annual cost of access
to LEAPS facilities

180 000 000 EUR
annual cost of TNA
at LEAPS (30%)

diamond

1 800 000 EUR

annual TNA cost assigned
to EU project (1%)




Advantages of centralized TNA support distribution

1. Creation of a central database of open access Rls allows for:

e easy analysis of the supply of Rls at a pan-European level,

* internationalization of small and distributed Rls that are currently not seen in large TNA projects,

* acomprehensive, centralized offer of open access Rls that facilitates multi-method and interdisciplinary research,
* recognition of national funding contributions and encouragement for greater involvement from the EC,

* harmonization of unit cost calculation methodologies.

2. Creation of the central database of TNA users allows to:

e access to real-time statistical reports, allowing the European Commission to take timely corrective action,

* prevention of multiple support for the same users (currently not possible due to GDPR limitations),

inclusion of services beyond access — such as sample preparation or data analysis

integration of an e-learning platform for users, regardless of their location.



The role of widening countries in the future strategy for European Rls

1. TNA and EOSC are not sufficient solutions to fully address the asymmetry in the distribution of research
infrastructures across Europe, as they overlook the role of Rls in developing local socio-economic ecosystems.

There is a need to establish a healthy balance between mechanisms supporting access and investments that enable a
more balanced geographical distribution of infrastructure

2. The TNA mechanism requires in-depth evaluation and further improvement to truly meet expectations. Incentive
mechanisms should be introduced for institutions and countries that significantly contribute to achieving the European
Commission’s goals set for this instrument.

3. Distributed infrastructures do not need to be connected solely based on the uniqueness of the research equipment
itself; rather, they can form networks of complementary, unique scientific services and expertise. This approach
allows smaller laboratories with more standard equipment to join specialized systems offering distinctive
measurements and expert knowledge.

4. Technological infrastructures operating at intermediate TRL levels may offer specific opportunities for widening
countries. They require the establishment of standards that differ from those in research infrastructures.



I TNA — new approach

CENTRAL OFFICE TNA Policy for the Central Office:

_ _ _ _ ) _ _
Facilities Unit Cost 25% unit cost reimbursement as a base for all

SR1 hour 400
FEL 1 hour 1000
NS1 hour 1000

+ 75% if the user is woman returning after maternity leave
+ 75% if the user is a newcomer

I + 75% if the user is an early stage researcher

+ 50% if the user is doing experiment on green energy
Supercomputer | PFlop/s/h | 200 + 50% if the user is affiliated at Africa

Lifewatching 1Gb 200 + 25% if the user is a woman

+ 50% if the user is from underrepresented communities

1ghzNMR/AFM/? | hour 100




SOLARIS

NARODOWE CENTRUM
PROMIENIOWANIA

SYNCHROTRONOWEGO Thank you and welcome to SOLARIS

Project is supported under the Polish Ministry and Higher Education project: “Support for research and development with

B . s of research infrastructure of the National Synchrotron Radiation Centre SOLARIS” under contract nr 1/S0L/2021/2 gg
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