
Session VII, September 10, Wednesday

L23

HARD X-RAYS WITH ORBITAL MOMENTUM, PROPERTIES AND DYNAMICAL
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Hard X-ray beams with non-zero an gu lar mo men tum are
gen er ated by dif frac tion on a spe cially de signed spi ral-like
zone plate. In the talk the sim u la tions of the wavefield be -
hind the zone plate will be pre sented based on a rig or ous
eval u a tion of the ex act Huygens-Fres nel dif frac tion in te -
gral be yond the paraxial ap prox i ma tion. Un like con ven -

tional vor tex light in vis i ble or IR range, vor tex X-rays
dif fract in a crys tal lat tice show ing pe cu liar dif frac tion ef -
fects dem on strated both the o ret i cally and ex per i men tally.
Pos si ble ef fect of an X-ray vor tex beam on static pol ing of
ferro elec tric GeTe will be dis cussed.

L24

Study of local atomic structure of disordered materials with the aid of in-situ synchrotron

experiments

ŠTÚDIUM LOKÁLNEJ ATOMÁRNEJ ŠTRUKTÚRY NEUSPORIADANÝCH
MATERIÁLOV POMOCOU IN-SITU SYNCHROTRÓNOVÝCH EXPERIMENTOV

Jozef Bednarèík

Univerzita Pavla Jozefa Šafárika v Košiciach, Prírodovedecká fakulta

V tejto prednáške budú demonštrované možnosti vysoko -
energetických fotónových zväzkov, produkova ných na
zdroji synchrotrónového žiarenia 3. generácie PETRA III v 
DESY Ham burg, pri štúdiu štruktúrnych zmien vyvola -
ných tepelným spracovaním tesne pod teplotou
kryštalizácie amorfnej zliatiny na báze Fe. Budú prezento -
vané výsledky štruktúrnej relaxácie amorfnej zliatiny pri
jej cyklickom tepelnom namáhaní. Získané výsledky budú

analyzované pomocou dvoch prístupov: 1) v reciproènom
priestore na základe pozorovania zmien tvaru prvého
výrazného difúzneho max ima a následne 2) pomocou
párovej distribuènej funkcie. Hlavný dôraz v príspevku
bude kladený na uvedenie konceptu párovej distribuènej
funkcie a jej využitia pri štúdiu silne neus poria daných
systémov.
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LIGHT-INDUCED PHASE SEGREGATION AND STRUCTURAL RELAXATION 
IN MIXED-HALIDE PEROVSKITES 

M. Dopita, V. Holý, L. Horák and P. Machovec
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Mixed-ha lide perovskites are prom is ing for high-ef fi -
ciency multi-junc tion so lar cells but are prone to light-in -
duced ha lide seg re ga tion (Hoke ef fect), which al ters their
ab sorp tion spec trum and de grades op to el ec tronic per for -
mance. In this study we com bined in operando and in situ
X-ray scat ter ing meth ods with com ple men tary op ti cal and
elec tri cal mea sure ments to track struc tural changes, strain
evo lu tion, and do main mor phol ogy dur ing il lu mi na tion.
Ki netic mod el ling us ing the Cahn–Hilliard for mal ism
linked ha lide mi gra tion to ob served dif frac tion peak broad -
en ing, in di cat ing for ma tion of Br-rich and Br-poor do -

mains. Even af ter pro longed re lax ation, re sid ual strain and
lat tice pa ram e ter het er o ge ne ity per sist, un der scor ing the
com plex in ter play be tween il lu mi na tion, com po si tion, and
struc tural sta bil ity in these ma te ri als. Our re sults high light
the com plex in ter play be tween il lu mi na tion, compositional 
changes, re sid ual strain, and other fac tors such as hu mid ity, 
sin gle-crys tal qual ity, or thin-film prop er ties, em pha siz ing
the need to fully un der stand all in flu ences on the phase seg -
re ga tion ef fect and to mit i gate them for the pro duc tion of
op er a tion ally sta ble devices.

CL1

ANTON PAAR, SAXSPOINT 500/700 - NEW EQIPMENT FRO SMALL-ANGLE
SCATTERING

Jiøí Špringer

Anton Paar

Anton Paar in tro duces SAXSpoint 500 and SAXSpoint
700, state-of-the-art lab o ra tory beamlines of fer ing un par -
al leled ca pa bil i ties in SAXS/WAXS/GISAXS/USAXS/
RheoSAXS anal y sis. En gi neered for ver sa til ity, the
SAXSpoint 500 is op ti mized for high-through put and rou -
tine mea sure ments, of fer ing ro bust per for mance for qual ity 
con trol and stan dard re search tasks. The SAXSpoint 700
ex tends ca pa bil i ties with an ul tra-low back ground de sign,
en abling the char ac ter iza tion of weakly scat ter ing and

highly di lute sam ples at the high est sci en tific stan dards.
SAXSpoint 700 fea tures a spa cious and in no va tive mea -
sure ment cham ber, al low ing us ers to con duct ex per i ments
un der am bi ent, non-am bi ent, and air con di tions. The
RheoSAXS in te gra tion in SAXSpoint 700 al lows us ers to
study struc tural and rhe o log i cal properties simultaneously,
combining the capabilities of SAXS with DSR 502
rheometer.

CL2

EN ABLING NANOSCALE IN SIGHT: AD VANCED X-RAY SCAT TER ING SO LU TIONS
FROM XENOCS

Szymon Stolarek

Xenocs SAS, 1-3 Allée du Nano metre 38000 Grenoble France

 Un der stand ing struc ture at the nanoscale is crit i cal to in no -
va tion across fields rang ing from bio tech nol ogy to ma te ri -
als sci ence. Founded with the mis sion to make ad vanced
char ac ter iza tion tools ac ces si ble to re search ers world wide,
Xenocs de vel ops state-of-the-art lab o ra tory so lu tions
based on small- and wide-an gle X-ray scat ter ing
(SAXS/WAXS) and X-ray im ag ing, en abling high-qual ity, 
multiscale struc tural anal y sis for both re search and in dus -
trial ap pli ca tions.

This pre sen ta tion will in tro duce two of Xenocs' flag -
ship so lu tions: the Xeuss Pro and the Nano-inXider. De -
signed for max i mum ver sa til ity, the Xeuss Pro is a mod u lar 
SAXS/WAXS/GISAXS/USAXS/Im ag ing plat form of fer -
ing syn chro tron-grade per for mance in the lab o ra tory. It
sup ports a range of X-ray sources—in clud ing microfocus
sources with var i ous tar get ma te ri als, MetalJet, and ro tat -
ing an ode (RAG) op tions—as well as a fo cused AuX
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source for small-spot or high-res o lu tion ap pli ca tions. With
in te grated USAXS and mo tor ized SWAXS it en ables fully
au to mated and con tin u ous mea sure ments from atomic to
mi cron scales. In ad di tion, the InXight X-ray im ag ing
mod ule with dark-field and phase-con trast op tion fur ther
ex tends ca pa bil i ties by re veal ing ori en ta tion, het er o ge ne -
ity, and in ter faces in com plex ma te ri als. All these ca pa bil i -
ties are seamlessly man aged through the Xenocs Xplore
con trol soft ware, which pro vides an er go nomic in ter face
for ex per i ment plan ning, scriptable con trol (e.g. Py thon),
and real-time equip ment mon i tor ing to track sys tem per for -
mance re motely.

The Nano-inXider, by con trast, of fers a com pact,
easy-to-use SAXS/WAXS sys tem for rou tine nano -
structural anal y sis. It com bines a small foot print and in tu -
itive op er a tion with high-qual ity, re pro duc ible data —
mak ing it ide ally suited for qual ity con trol, pro cess mon i -
tor ing, and ma te rial de vel op ment in both ac a demic and
industrial laboratories.

To com ple ment these in stru ments, Xenocs pro vides
XSACT Pro, an all-in-one SAXS/WAXS data anal y sis
plat form. It sup ports a wide range of an a lyt i cal workflows
in clud ing two ad vanced mod ules: one for AI-as sisted
shape clas si fi ca tion and an other for au to mated model fit -
ting, help ing re search ers ex tract struc tural in sights from
com plex scat ter ing patterns quickly and reliably.

Trusted by lead ing ac a demic in sti tu tions and com pa -
nies across di verse sec tors, Xenocs in stru ments ac cel er ate
ma te rial de vel op ment and pro cess op ti mi za tion. Through
high-per for mance, scal able, and user-fo cused so lu tions,
Xenocs ad vances its mis sion: en abling nanoscale in sight
through continuous innovation.

Ses sion VIII, Sep tem ber 10, Wednes day
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XRDLICIOUS: AN ON LINE TOOL FOR POW DER DIF FRAC TION PAT TERNS AND
(P)RDF SIM U LA TIONS
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XRDlicious [1] is an on line browser-based plat form for
com put ing pow der X-ray dif frac tion (XRD) and neu tron
dif frac tion (ND) pat terns, as well as par tial and to tal ra dial
dis tri bu tion func tions ((P)RDF), di rectly from crys tal
struc ture files. It sup ports com mon for mats (CIF,
POSCAR, XYZ, LMP) and can im port data via file up load
or in te grated search in the Crys tal log ra phy Open Da ta base
(COD), Ma te ri als Pro ject (MP), and AFLOW. Mul ti ple
struc tures can be up loaded si mul ta neously, en abling di rect
com par i son of com puted diffractograms. Struc tures can be
ed ited within the in ter face and ex ported in var i ous for mats.
The tool also con verts ex per i men tal dif frac tion data be -
tween wave lengths, d-space/q-space, fixed or au to matic di -
ver gence slits, and sup ports con ver sion be tween XRDML

(PANalytical) and RAS (Rigaku) for mats into stan dard XY 
files and vice versa. Re quir ing no in stal la tion, XRDlicious
runs on any de vice (com put ers, tab lets, mo bile phones) and 
across op er at ing sys tems. Its in tu itive in ter face and ease of
use makes it prom is ing for both re search and teach ing. The
plat form is freely avail able at xrdlicious.com, hosted on
Streamlit com mu nity free cloud server, with source code
and in struc tions for op tional lo cal in stal la tion at
github.com/bracerino/xrdlicious.

1. (PREPRINT) Lebeda, M. et al. (2025). Jour nal of Ap plied
Crys tal log ra phy 58,
https://doi.org/10.1107/S1600576725005370.

                                                                 con tin ues on next page

Fig ure 1. Xeuss Pro hor i zon tal plat form for
SAXS/WAXS/GISAXS/USAXS and im ag ing along side the
Nano-inXider com pact ver ti cal sys tem.

https://xrdlicious.com/
https://github.com/bracerino/xrdlicious
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Fig ure 1. Ex am ple of XRDlicious out put: cal cu lated XRD pat terns for mul ti ple struc tures com pared with ex per i men tal data, and dem -
on stra tion of XRDML to XY file con ver sion.
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BA SIC CRYS TAL LO GRAPHIC AL GO RITHMS IN THE ML LAN GUAGE

Z. Matìj

MAX IV Lab o ra tory, Lund Uni ver sity, Lund, Swe den
zdenek.matej@maxiv.lu.se

Ma chine learn ing (ML) is in creas ingly find ing ap pli ca tions 
in crys tal log ra phy and ma te ri als sci ence, en abling
data-driven dis cov ery of struc tural pat terns, ac cel er at ing
phase iden ti fi ca tion, and pre dict ing ma te rial prop er ties
from com plex dif frac tion and im ag ing datasets. In ad di tion
to these novel ap pli ca tions, tra di tional al go rithms - used in
crys tal log ra phy for de cades - are now be ing reimplemented 
us ing ML-based meth ods or sim ply ex e cuted within
high-per for mance ML frame works to ben e fit from their
com put ing ca pa bil i ties.

Among the next gen er a tion of sci en tists it is com mon a
crys tal log ra phy prob lem - that would be tra di tion ally re -
solved by pro gres sive anal y sis, fol lowed by ap pli ca tion of
tai lored nu mer i cal meth ods - is tack led by data-driven ML
ap proach. While ge neric, unoptimized ML so lu tions of ten
re quire more com pu ta tional re sources than tra di tional
meth ods, the avail abil ity of op ti mized ML hard ware and

ad vanced soft ware frame works, built on ro bust math e mat i -
cal li brar ies and de vel oped by both the re search com mu nity 
and in dus trial part ners, can of fer ef fi cient al ter na tives.

This con tri bu tion aims to pro vide a gen tle in tro duc tion
to im ple ment ing sev eral com pu ta tional al go rithms com -
monly used in the anal y sis of dif frac tion data in ma te ri als
sci ence and crys tal log ra phy. The se lected ex am ples fo cus
on well-un der stood, foun da tional al go rithms that will be
re for mu lated as neu ral net works. The pro cess of solv ing
these prob lems us ing data-driven ap proaches will be il lus -
trated, in clud ing the full workflow and a dis cus sion of its
lim i ta tions, strengths, and po ten tial ML-based ex ten sions.
Dem on stra tions will in clude peak pa ram e ter re fine ment
us ing the least squares method, elec tron den sity map
calculation, and a basic iterative algorithm for phase
problem solving.
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MACE-IN TER AC TIVE: A BROWSER-BASED GUI FOR ATOMISTIC SIM U LA TIONS
WITH MACE FOUN DA TION MOD ELS

J. Drahokoupil1,3, M. Lebeda1,2,3
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Pre-trained foun da tion mod els in ma chine-learn ing in ter -
atomic po ten tials (MLIPs) al low re search ers to per form ac -
cu rate and ef fi cient atomistic sim u la tions with out the need
to search for or fit a po ten tial for each stud ied sys tem.
These uni ver sal mod els ap proach the ac cu racy of den sity
func tional the ory (DFT) while be ing or ders of mag ni tude
faster, mak ing it fea si ble to study sys tems with even more
than thou sands of at oms, well be yond the prac ti cal size
lim its of DFT.

We have de vel oped MACE-In ter ac tive, a browser-
 based graph i cal in ter face de signed to stream line cal cu la -
tions with the MACE MLIP foun da tion mod els [1]. The ap -
pli ca tion sup ports mul ti ple si mul ta neous struc ture uploads
(POSCAR, CIF, LMP, XYZ with lat tice), and pres ents cal -
cu lated re sults in an eas ily read able way, al low ing di rect
com par i son be tween struc tures. Cur rently, the MACE-In -

ter ac tive pro vides sin gle-point en er gies, ge om e try optimi -
zations, elas tic prop er ties, and phonon cal cu la tions, as well 
as ge netic al go rithm for iden ti fy ing the en er get i cally most
fa vour able ar range ments of sub sti tu tions or va can cies. The 
tool can also gen er ate fully con fig ured Py thon scripts
based on the pa ram e ters set by the user in the in ter face for
ex ter nal con sole ex e cu tion. The source code and in stal la -
tion in struc tions are pro vided at
github.com/bracerino/mace-md-gui, with a video tu to rial
il lus trat ing the ap pli ca tion use and capabilities at:
https://youtu.be/xh98fQqKXaI.

1. BATATIA, Ilyes, et al. A foun da tion model for atomistic
ma te ri als chem is try. arXiv preprint arXiv:2401.00096,
2023.
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file:///C:\\Users\\Radek\\Documents\\github.com\\bracerino\\mace-md-gui
https://youtu.be/xh98fQqKXaI
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Fig ure 1. Ex am ple of MACE-In ter ac tive: Cal cu la tion setup, com puted elas tic prop er ties, and dif fer ences in lat tice pa ram e ters be fore
and af ter ge om e try optimization.


