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1. Introduction

This report constitutes description of actions which were undertaken to present capabilities of
the SOLARIS XAS-beamline (ASTRA beamline) at scientific conferences.

Those conferences were conducted both remotely (at the beginning of the COVID-19
pandemic) and on-site. Selected meetings are highly recognized in the scientific community
and draw a large number of participants. Therefore, the capabilities and potential of the XAS
beamline improved under the Sylinda project were presented to the wide audience precisely

during these events.
2. Description of the scientific conferences

The first conference organized by the Australian Nuclear Science and Technology

Organization was conducted entirely remotely due to the COVID-19 pandemic.

| AAANSTO

A\ Home | Whot's hoppening OLANSTO e  Conference

XAFS2021Virtual

Register today connect with the XAFS community and showcase their research.

. Due to the ongoing COVID-19 pandemic, the Local and International Organising Committees have
Sun 11 Jul at 9.00am - Tue 13 Jul 2
at5.00pm made the decision to postpone the in-person XAFS2021 conference to July 2022

A virtual event is now scheduled for 11-13 July 2021, to prelude the in-person July 2022 conference.

varies
The aim of this virtual conference is to provide a platform for the international XAFS community to
remain connected leading into 2022. Students and early career researchers are the focus of this

vl event with a program of workshops, sessions on up-to-date developments in synchrotron

radiation science and, above all, the opportunity for students and early career researchers to

A call for abstracts for the 2021 virtual conference, and its program, will be released shortly.

XAFS 2021 VIRTUAL
ABSTRACT SUBMISSIONS
EXTENDED

Further details and updates regarding the in-person 2022 XAFS conference will also appear on the
XAFS website. https://xafs2021.org/index.php or email info@xafs2021.org

The XAFS2021Virtual conference took place on July 11-13, Abstract Submissions extended until
Sunday 9 May 2021
2021. In this meeting two lectures showing abilities of Callng all Sudents and ECRs <0 years to submit an oral/

poster abstract for presentation at XAFS 2021 Virtual.

SOLARIS XAS-beamline were performed. \*‘“""’""”"“”“’"“”““w ‘

Public Page 4 of 10



Sylinda — GA no. 952148

Alexey Maximenko, PhD presented the design and measurement possibilities of the ASTRA

beamline, and the second speaker, Piotr Ciochon, PhD talked about the potential opportunities

offered by  SOLARIS

XAS-beamline

in  industrial  applications  (link:

https://www.youtube.com/watch?v=xGaB6gep8Bq).

Alexey Maximenko, PhD
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Beamline SOLABS
(ASTRA in the future)

Measurement modes
+ Transmission mode;

+ Total Electron Yield mode
(In process);
« Conversion Electron Yield mode
(In progess);

-Fluorescence spectrometer with
bem T high energy resolution
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+ Fluorescence mode (In process);

Piotr Ciochon, PhD

SYLINDA

n

X-ray absorption spectroscopy at SO\.AR!S
for industrial applications

Piotr Cic

Henning Lichtenberg, Alexey Maximenko,

ori, Marta Avila, Josef Hormes,

Alexander Prange, Alejandro Sanchez

ARJS for industrial ap

echnique of choice: XAS

© Versatility (possibility to study most elements, liquids/gases allowed)
& Chemical sensitivity (oxidation state, bonding type, local structure)

© Possibility of performing in-situ measurements

€ Miminal sample preparation required

SOLABS beamline at SOLAIRS synchrotron, dedicated to industrial
research, especially concerning low-Z elements (S, P, Si, Al, Mg...)

fe

At SOLARIS we are currently comissioning a
SOLABS beamline, which will be dedicated to §

’:’ SYLINDA

Project coordinator:

SOLARIS National Synchrotron Radiation Centre
ul. Czerwone Maki 98
30-392 Krakéw, Poland

www.sylinda.eu

Project partners:
ALBA Synchrotron Hochschule Niederrhein Rheinische Friedrichs-
Carrer de la Lum 2-26 University of Applied Sciences Wilhelms-Universitit Bonn
08290 Cerdanyola del Valiés, Reinarzstraie 49 Regina-Pacis-Weg 3
Barcelona, Spain 47805 Krefeld, Germany 53113 Bonn, Germany
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Another conference, the Joint Meeting of the Polish

[ |
. i JOINT MEETING OF PSRS MEMBERS °
Synchrotron Radiation Society and SOLARIS  AND SOLARIS CENTRE USERS i
Centre Users was organized in September 2022. During
the four-day meeting lecturers had the opportunity to 20th-23rd @
present scientific achievements and experiences in oy -
Krakow
conducting research using synchrotron radiation. p
Professor Josef Hormes highlighted the capabilities of
the SOLARIS XAS-beamline and further prospects for s O i s B Rk
its use. In addition, Alexey Maximenko, PhD presented
measurement capabilities on the SOLARIS XAS-beamline in soft, hard and sensitive X-ray
energies.
,& JOINT MEETING OF POLISH SYNCHROTRON RADIATION SOCIETY
MEMBERS AND SOLARIS CENTRE USERs '
hi Krakow, PoLano, SerTemaer 20 - 23,2022 .
kb T Pk et hadaton ooty haakmiego Y w3 ks pond. [P0 O
ASTRA beamline: ‘work horse' for absorption spectroscopy at tender and @ [— },)/,

higher X-ray energies

The abstracts should be submitted via conference e-mail: users.conference @uj.edu.pl

Oral Prasentation AMadmaenko”, G.Gardowies!, JHormes™, H Lichtenberg’, MPszak, APranga™t

ASTRA (Abserption Spectrascopy beamling for Tender energy Range and Above) is @ bending mognet
beamline at the SOLARIS syrchrotren. The beamnline 13 bullt ag on Intermational colloboration of SOLARIS
with Hochschule Niederrhein University of Applied Sciences (leader of the project), the Institute of
Physics ot Bann University and the Synchrotren Light Research institute (Thallend). It wes specifically
designed oz a ‘work horse” beamline far ¥-ray obsorption spectroscopy (%45 and related techniques.
ot low photon energies (range «1=15 kev) |1, The beamiine hos no additional optical companents such
o5 lenaes or mirrors ond does not require radiation sofety hutches. In SOLARIS” experimantal ball the:
tallowing four main Deamiing comporents ore installed: o diagnostic module, a differentiol ion pump,
o double-crystal monochromater and an end station (Figure 1a). The diegneetic module iz uzed to
wvisualize and detarming the pasition and profile of the white beam. A compact differential ion pump
maintaine & pressure difference of 4-5 orders of mognilude between the diagnestic medile
operating in ultra-high vacuum (10e™ miar) and the fved exit beom Lemmonier type double crystal
menachramatar operating in gh vacuum (1.0 * mbar). It allaws to operdte the beamiing without
ony windows batween the source paint and the monochromatar in order to minimize obsorption of
bew enengy photons. Thus, KAS data at the Mo, Mg Al and 51K-edges con be measured at ASTRA, There J. Hormes, A aximenko, H. Lichtenberg, A. Prange
iz only one thin Kapton or PP foil window to isolate the monochromator vacuum from the pressure In

SOLARIS + psrs, Krakow, September 23, 2022
Acknowledgements: The ASTRA beamline wos partly funded within the project .Innovative Hochschuie -

Leuchtturm NR - Aus der Hohe in die Breite” (03-HS-084) by the German Federal Ministry of Education and
Research, and its further development for measuring at low photen energies and with  high energy resolution
fluorescence detection is supported within the LU Horizon2020 program (952148-Sylinda).
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Meeting agenda

Tuesday, 20th Wednesday, 21st Thursday, 22nd Friday, 23rd

17:30 | Rogistration & Wolcome.

Sponsor's speach - COMEF Sp.z0.0. 5p.bc -
meaSCORE for ptical

¥
technology ond applications - Dr. Sumaon Paul -
sales AG
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Next conference, TECHNART 2023, was organised in Lisbon from May 7-12, 2023.

During the conference, prof. Josef Hormes
results
demonstrating the
SOLARIS XAS-beamline in two poster
according the
https://technart2023.com/wp-

had the opportunity to present
the applicability of
Scientific

sessions to

programme:

content/uploads/2023/05/programme -
technart23.pdf

TECHNART 2023 LISBON | 07:12 MAY International conference on analytical techniques in art and cultural heritage

TIMETABLE

09 May

07 May

08 May 10 May 11 May 12 May

11h00 Coffee break Coffee break Coffee break Coffee break
11h30
12h30 oP opP o op
13h00
13h30

Lunch break Lunch break Lunch break Lunch break

o

Coffee break

OP  Oral Presentations
€s  Commercial session

The topics and abstracts of both posters presented by prof. Josef Hormes are available in the

Abstract Book

https://technart2023.com/wp-content/uploads/2023/05/Book-of-abstracts-

technart23.pdf (page 155 and 205)

®

Ancient glass samples from the Cathedral in Paderborn:
an investigation using

Sy
Goals of this study.
27 cortury nesr
T end
EXPERIMENTAL TECHNIQUES
. SOLARSS, SLRI) XRF 10 ke, S ke, and 3
b, 1) or G e
RESULTS and DISCUSSION
Fig. 12 and 1b shows 3z : o 15key

2and 7 he\.
L ) =7

f | ] /\“ .il~
I\'\::/" | | "caw‘,”vwc)j ) -%J\VW'VPV.JUU

W
1 ..
-

nd 2 - higt

Fig. 3; CUK-KANES spectra

|+ Difavant somcta for sareies trom the seme
Group (DOM 3, DOMS), same glasswork

+ Difarance can also be snen optically
wransporect

Acknowledgement:

Part of this work was support the European Union’s
Horizon 2020 Research and Innovation Program under
grant agreement No. 952148 (SYLINDA-Project)
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X-ray near edge (XANES) sp a[,&
A thermometer for the firing temperature of ceramics? gonN

Tighest
and"PPOs" “orignal day”
800°C in cxiczing or reducing atmosphers

‘Experimental Techniques: X.ray Sbsorption spechioscopy (XANES) af various
RIS, CAMD SLR) usng o

RESULTS and DISCUSSION

Major observations Ca-K-adge
A- D (Fig. 28). changes don'l depend on almasphere!!!
of Fig. 26
oottt
Maor abservatons Fo-K.edge
= = * 5o Fo-K-XANES 500ciia show 1amperadare
== e
i [N~— [I- - Sooctchanges depandon e aspreen
| / + et vtmpea .t g =
\ oot combanpmmat st (0%
; N
i o i e T eV

Major observation st SiK-sdge:

. n
+ SI XANES not sutable for determination of fing tempertias.

Conclusion
Tempersture dependent changes in the Ca-K and Fa-K spectra of ceramic can be
pecs used for

Acks ment:

S Pvsenuion wons o gl N U Rt P s

Acknowledgement:

Part of this work was support by grants from the European Union's
Horizon 2020 Research and Innowvation Program under grant
agreement No. 952148 (SYLINDA-Project) and the National Center
for Preservation Technology and Training (NCPTT) and the US
National Park Service

sa21as (3YLNOA.
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Next conference, the Molecules & Light, V Autumn Meeting of the Polish Photochemistry
Group, was mainly dedicated to young scientists. This meeting took place in Krakow on
September 24-27, 2023 (https://ml2023.org/ ). During the poster session young researchers
from SOLARIS (Lulu Alluhaibi, PhD and Grzegorz Gazdowicz) presented results of their
experiments conducted on the SOLARIS XAS-beamline.

Qy‘ ASTRA BEAMLINE AT SOLARIS: XAS IN il Photoluminescence of Thiazolothiazoles and Theirr Metal Complexes
-i-. THE TENDER AND HARD X-RAY RANGE Lul Alluhaibi!, Karolina Gutsnsike?, Anea Dolgga?, Alexey Masimerko!, and Konrad ;
.y . 3 ) - mmwmummcMMmm S i S
SOLARIS G.Gazdowicz!, A Maximenko’, H. Lichtenberg?, JAGIELLONIAN , el Sychne it Gt AouN "SR
HAIIINAL SYVUHHLIKUN M.Piszak?, A. Prange? and ]. Hormes? 'AGH Universiy of Eralsow, Acadsmic Cantre for wmakmummhqmm
TE IN KRAKOW
FASATICGH CEMTRE 4 oiy) ARIS Natit Radiation Centre, Jagisllonian University, Krakéw, Poland
e Krefald, G @‘ Molecules & Light INTRODUCTION: Thiszolothiazoles are bicyclic SYNTHESIS ROUTE:
# Institute of Physics, Rhein: Wilkhelm: G — aromatic compounds with four heteroatoms. Despite T
[ S ——— high stability, relatively simple synthesis and
inferesting  photophysical and  electrochemical
s properties, they have not attracted msch ateation.
= oy e 'XANES - X-ray Absorption Near Edge Due to plananity of the central ring system. they
f I " ?ﬂnﬂ;z:ml;fm?ﬁmﬂft \mdgfglo ;ﬂici:;r stacking in the ::h‘_d state, u:;;
pere os absorption edge) may lead, o1 appropriate png. to
| + Chemical emvironment around absorber condnctivity of these materials. Along with possible G’\ ‘7)‘ QA OA
) — type of ligands, coordination number; o L [ W @ ()
! mofsymﬂm diversity of substitutions, thiazolothiazoles are an (O/\ ’::[j
e ﬂng&rmt;ntpﬂpam ideal playzround for photophysics and molecular /E)A |“‘/g/" D’ (J “pﬂ” o)
8 Kadgen nS 117 5 Tor P edgea oSH(413) 20 oy electronics.
- ‘magnet beamline dedieated for XAS - X-ray ’ ) il Iq . RESULTS & DISCUSSION:
Absorption Spectroscopy. " . It —
. Enensyrange. 1-15 eV, Flux: 10°° phorons per second. L iJ ‘I e Xray abwr_ptum fine structure spe;:trws:upy.(XAFS_) at sulfor 223 I (bl)
. low i - only one g \ K-edge indicates the effects of electron-withdrawing grovp 44 b3}
Kapton window along the beam E Tt E e (b12) and Electron Donating Groups (b3 & bS) on electronic b8
- Safe and handy operadon - norafiation burch e J structure of the bicyclic thiazolothiazole moiety ' m—
| mosmos | N T Xis =
— e, 1 Erey, o E | 5 &
== T aYhaYe =\
y / 4 )’“\J\r\ y f\’/}"\w Ewl| -
I,lL T | T | it PYSL L Lol .,-\_ 2 Y
%2 %Ll : - . 1 1) (®8) 075
& : . Y
o ff“&& N # s g a@"é“ g ! 1
o _{mf f" & N ' ) . F\',"'\ [\I f—\ Ia [\.ﬁ f'{ . ‘
I = : 7 f'\ ﬂ 2475 2450 2485 2430 2485
i modes oo T o Enengy(eV)
. g
(®3) (b12) 074 ——ib1)
- Absorber concentration from 100% to 10ppm EXAFS - Extended X-ray fi (b3)
- Possibility of collecting XRF spectra Absorption Fine Structure § — I —— (b8)
contains information abour. Il (b12)
i I
and surrounding atoms [ |
i - Number and type of atoms in ;: I
T each coordination shell i, &
- R . - Level dizorder <
: s —
I DEVELOPMENT £
e v o H =
anmﬂ anengy ; A 1 Raman spectroscopy:
5V - Two wavelength laser excitation system
Itis possible to elucidate absorption. .- - g + Raman spectrometer and microscope
fine structure of elements: pe—— g (simultaneous and independent operation)
+ from Sodium to Bromine - K-edge
- from Krypton to Bismuth - L-sdge ’ e Y (1] 2 4 B 10
- from Palonium t Uranium - M-sdge . 8B Radial distance  (A) Radial distance (A°)
Aceialbe , obsorption edge el
el HH s n 8 CONCLUSIONS: Thiazolothiazoles show remarkable EXAFS and XANES spectra features: the aromuatic core is
_E& i 1 rrfet E - Temperature cell s very stable and does not undergo any significant changes in the presence of either electron donating and electron
] febrerhe el B | Decmochenicalcel withdrawing groups. EXAFS indicates the imp of long at solid state, which is also reflected
FEF' 5 :“L}L:i: Cik - - b 1 lled i in the solid state lnminescence spectra.
- — ACENOWLEDGEMENTS: This project was financed by National Science Centre (Poland) within the OFUS project (UMO-22247/B/STH00T28)
aclmowiedz: SOLART aceess (proposal 30117 ASTRA haamline elopment i spported widin Harizon )
The further development of the ASTRA beamline for measuring at low photon energies and installation of the spectrometer for high W NERC Shrte L) w e wiich d i tEU 120 proggam (932148
energy resolution fi ion is supported within the EU Horizon2020 programme (352148-Sylinda) Sylinda), where the messurements were perfomad
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3. Summary

Participation in prestigious conferences with a wide audience provided an opportunity to
enhance the visualization of the Sylinda project and demonstrate the capabilities of SOLARIS.
In addition, participation in the conferences through the Sylinda project has significantly
contributed to strengthening the position of the SOLARIS infrastructure in the world-wide
large-scale Research Infrastructure community. Moreover, the widely promoted use of the
SOLARIS XAS-beamline has increased the number of academic and industrial users interested

in using it for their experiments.

Demonstration of SOLARIS XAS-beamline capabilities at international conferences will be
consistently performed, to establish SOLARIS position in the research environment.

This project has received funding from the European Union’s Horizon 2020

* * research and innovation programme under grant agreement No. 952148.
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