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On the cover
(left) Illustration of a Terracotta Warrior that has been painted, among other
ancient pigments, with the quantum magnetic compound Han Purple
(©ONational Geographic).
(middle) Representation of the spin Hamiltonian of Han Purple containing
three magnetic bilayer types arranged on six bilayers.
(right) Inelastic neutron scattering spectrum (experimental in top row and
calculated in bottom row) along two high-symmetry directions in Q-space
that has been essential for the determination of the spin Hamiltonian
depicted in the middle.
Middle and right illustrations by S. Allenspach.
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The President’s Page

Dear fellow neutron scientists,

During our last general assembly on Decem-
ber 2, 2022, we decided that the Swiss Neut-
ron Science Society should apply to become
a member society of the Mathematic, Astro-
nomy and Physics (MAP) platform of the
Swiss Academy of Sciences (SCNAT). This
decision was taken because this step will

substantially increase the visibility of and
opportunities for our society. Notably, being
part of SCNAT results in synergies with other
member societies that have common goals
and interests (such as CHIPP, SPS, SGK/
SSCr), for example, for the national roadmap
process. We will also be able apply for fun-
ding from SCNAT to promote our society via
activities such as summer schools/work-



shops, travel funds for members, and educa-
tional measures. In February, | submitted a
formal application to SCNAT providing our
motivation to join the MAP platform. | am
glad to report that during the last meeting of
the SCNAT executive board on March 31,
2023, this request was approved. The formal
step took place at the SCNAT General Assem-
bly on 26 May (https://scnat.ch/en/id/
tMggs?embed=ppsgG) and all of you are
invited to join this event.

Apart from this important news, | would
also like to express my thanks to Viviane
Lutz-Bueno from the Paul Scherrer Institute
who volunteered to take on the job of editing
the Swiss Neutron News. Please join me in
thanking her and her predecessor Efthymios
Polatidis. You will find a short bio of Viviane
after this editorial.

Otherwise, the year 2023 started with a
highlight for European neutron scientists as
from March 20-23, we all came together at
the European Conference on Neutron Scatter-
ing in Garching, Germany. From my personal
perspective, it was great to not only see so
many of our old colleagues and collaborators
at ECNS but also a new generation of neutron
scientists starting out with their PhD and
postdoc projects either using neutron instru-

mentation for their research or working on
new instrumentation to push the boundaries
of what is possible. From the Swiss perspec-
tive, it was also nice to see many Swiss col-
leagues and contributions to the meeting.

Talking about Swiss contributions, you
will find two interesting articles describing
recent successes of our community in this
issue of Swiss Neutron News. They report on
exciting insights into quantum phase transi-
tions (Stephan Allenspach, winner of last
year’s SNSS Young Scientist price) and on
the design of capsules with surfactants, and
the use of small angle scattering for their
structural characterization. With this | would
also like to highlight that together with our
Austrian colleagues the section Physics with
Neutron and Synchrotron Radiation (NESY)
within the Austrian Physical Society, we will
again host a session on ‘Neutron Science’ at
the Annual Meeting of the Swiss Physical
Society that will take place from September
4-7,2023 in Basel.

I wish all of you an exciting year and hope to
meet you in Basel!

Marc Janoschek



New editor of Swiss Neutron News

Viviane Lutz-Bueno

Viviane Lutz-Bueno works on the field of small-angle scat-
tering, with a particular focus on characterizing the struc-
ture of soft matter systems. As co-responsible for the
commissioning and user program of the SANS-LLB instru-
mentatSINQ, aswellas beinga lecturerat ETH Zurich, she
has demonstrated her expertise in performing and inter-
preting standard and novel in situ SANS measurements,
such as the structural mapping of fluids under flow.

Viviane's research interests span a broad spectrum, ran-
ging from hierarchical biomaterials to self-assembled sys-
tems and alternative routes for biopolymers to material
characterization. Her Ph.D. in soft matter physics from ETH
Zurich, which she obtained in 2016, focused on exploring
the structure-flow relationship of self-assembled micellar
aggregates in microfluidic flows. Viviane utilized cutting-
edge imaging techniques, such as flow-birefringence and
scanning-SAXS, to gain insights into these systems.

As a postdoc at the Swiss Light Source, Viviane supported
the userprogram ofthe cSAXS beamline, and continued to
expand her expertise in material characterization, investi-
gating and developing tensor tomography and scanning-
SAXS techniques for use in the characterization of synthe-
tic, composite, and biomaterials.
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Quantum phase transitions and critical phe-
nomena can be investigated using spin-
dimer systems that have been realized in
various quantum magnetic compounds.
Some quasi-low dimensional spin-dimer
systems, which contain substructures that
are strongly coupled internally and weakly
to each other, display hallmarks of low-
dimensional physics. Such systems allow
the study of exotic physics in quantum mag-
netic compounds and might become rele-
vant for future quantum engineering appli-
cations. We will discuss the search for
hallmarks of two-dimensional physicsin the
layered spin-dimer systems BaCuSi,O¢ and
Bao.9Sro1CuSi,06. This article is based on my
PhD thesis (Ref. [1]).

. Introduction

Phase transitions can be encountered every-
where in nature from the melting of ice to the
evolution of our universe from a primordial
plasma to the cosmic structures observable
today [2]. One of the basic concepts of statis-
tical physics is that any continuous classical
or quantum phase transition (QPT) can be



assigned to a certain universality class that is
specified by global and scale-invariant cha-
racteristics such as the dimensionality, sym-
metry, and in special cases also the topology
BBl

Spin-dimer systems are ideal to study
QPTs and have been realized in a vast num-
ber of compounds [4, 5]. In these systems,
spin dimers, which consist of two spin-1/2
ions coupled via an antiferromagnetic (AF)
and isotropic intra-dimer interaction, inter-
act with each other via inter-dimer interac-
tions. Due to the AF nature of the intra-dimer
interactions, the ground state at zero temper-
ature of these spin-dimer systems corre-
sponds to a non-magnetic quantum para-
magnetic state where all spin dimers are in
their (non-magnetic) singlet state. The mag-
netic excitations are triplon quasiparticles,
which correspond to triplet states that prop-
agate over the spin-dimer lattice. Thus the
dispersion contains three (one for each tri-
plet state) degenerate and gapped triplon
bands. When applying an external magnetic
field, spin-dimer systems undergo a QPT at a
critical field poHc to a phase whose ground
state is a superposition of singlet and triplet
(+) statesthat can be mapped to the XY-model
[5-7].

If there is a hierarchy of inter-dimer inter-
actions along different spatial directions,
spin-dimer systems can contain one-dimen-
(1D) or (2D)
sub-structures, which are strongly coupled
internally and weakly coupled to each other,
and are called quasi-low dimensional. Exam-
ples for quasi-low dimensional spin-dimer
systems have been identified in quasi-1D
alternating spin chains, quasi-1D spin lad-
ders, and quasi-2D layered compounds [1]. At

sional two-dimensional

zero temperature, the field induced ordered
phase in spin-dimer systems is expected to
be 3D XY, which resembles a Bose-Einstein
Condensate [8, 9]. At finite temperatures the
correlations between the low-dimensional
substructures might become suppressed by
temperature fluctuations thereby isolating
these substructures leading to effectively
low-dimensional physics.

In quasi-1D spin-dimer systems, a classi-
cal transition has been observed [10-13] to a
quasi-1D Tomonaga-Luttinger Liquid phase
with algebraically decaying spin-spin corre-
lations [14, 15]. In quasi-2D spin-dimer sys-
tem, a crossover has been proposed at a
temperature T from the low-temperature
ordered phase into a quasi-2D phase with
algebraically decaying spin-spin correlations
[16]. This crossover has been suggested to be
accompanied by a suppression of the mag-
netic order parameter above T, but has not
been detected so far.

One question is “how 2D” a spin-dimer
system has to be so that this conjectured
suppression of the order parameter could be
detected experimentally. Another questionis
if other hallmarks of 2D physics can be
observed in quasi-2D spin-dimer systems. A
major part of this article will therefore revolve
around the dimensional reduction from 3D to
2D that has been proposed for the quasi-2D
spin-dimer system BaCuSi,O¢ [17].

Il. BaCuSi,0¢

BaCuSi,O¢ is an ancient pigment, known as
Han Purple, and was for example used to
paint the famous Terracotta Army [18, 19]. At
room temperature, its crystal structure is tet-
ragonal and consists of bilayers hosting Cu?*



spin-dimers that reside on a square lattice,
while the squares on adjacent bilayers are
relatively shifted by half their diagonal [20,
21]. This room temperature structure under-
goes a first order structural phase transitions
to a slightly orthorhombic low-temperature
structure at 91(1) K (on cooling) shown in Fig.
1(a) [22-25].

Because the phase boundary of spin-dimer
systems follows a power law in the critical
regime close to the QCP at the critical field
HoHa[27]

T.(H) = a(poH — poHe)?,
where a is a non-universal scale parameter,
the critical exponent ¢ = 2/d can be used to
determine the dimensionality, d, of the field-
induced XY-model. To extract ¢ of BaCuSi,Os,
magnetic torque measurements were perfor-
med in the critical regime of this compound

Figure1

uncovering a shift from¢ =2/3 (3D)to p =1
(2D) when approaching the QCP. This shift
has been confirmed by nuclear magnetic
resonance (NMR) measurements [28] and
was interpreted as dimensional reduction by
Ref. [17].

Inelastic neutron scattering (INS) meas-
urements performed at zero magnetic field
observed multiple triplon modes [29] that
can be explained by the presence of multiple
dimer types. This explanation is supported
by NMR measurements that reported two
spectral lines [28, 30]. A detailed powder
diffraction study [25] refined the average
low-temperature crystal structure and
revealed that adjacent bilayers differ struc-
turally [Fig. 1(a)] thereby resulting in at least
two types of bilayers that might host different
dimer types.

)= (00 Q) [rlu]

INS investigation of BaCuSi, 0. (@) Low-temperature crystal structure of BaCuSi>O¢ containing
two types of structurally inequivalent bilayers indicated by the two Cu-ion colors. (b) Magnetic
model determined for this compound with three bilayer types arranged on six bilayers. (d, e)
INS spectra measured for BaCuSi,0¢ on AMATERAS at 0.3~K and at zero magnetic field along
two high-symmetry directions. Data was collected in the experimental unit cell (@, b, &) illus-
trated in panel (b). (f, g) Calculated spectrum using the model displayed in panel (b). Panels
(@) and (b-g) are adapted from Ref. [25] and Ref. [26], respectively.
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The aforementioned dimensional reduc-
tion is highly unconventional, because the
opposite behavior — namely a dimensional
crossover from 2D to 3D — would be expected
in the critical regime when approaching the
QPT due to a diverging correlation length.
Thus a plethora of theories were formulated
to explain this dimensional reduction. Most
of these theories assume AF intra-bilayer
interactions, based on [29, 31, 32] resulting
in geometrical frustration of the inter-bilayer
interaction as proposed in Ref. [17]. Some
theories involve only one bilayer type and
rely on perfect frustration [33-35] but were
contested by Refs. [36-38]. Others include
two bilayertypes with either perfect orimper-
fect frustration and explain the dimensional
reduction as cooperative effect of frustration
and an energy mismatch of the inequivalent
bilayers [38-40]. An ab initio study [41] pro-
posed effectively ferromagnetic (FM) intra-bi-
layer interactions in BaCuSi,0Os that would
render the frustration of the inter-bilayer
interaction impossible thereby making most
of the aforementioned theories inapplicable
to this compound.

To answer the question of the sign of the
intra-bilayer interactions in BaCuSi,Oe, we
have performed zero field high-resolution
INS measurements on the time-of-flight
spectrometers AMATERAS at J-PARC [42] and
LET at ISIS [43] using temperatures of 0.3 K
and 1.6 K, respectively [26]. The triple-axis
spectrometers (TAS) EIGER [44] and TASP [45]
both at the SINQ neutron source were used
forfurtherinvestigation of selected Q@ direc-
tions, measuring at 1.6 K on both. All experi-
ments used one flux-grown single crystal of
BaCuSi,06 with a mass of 1.01g. Figure 1(c, d)
displays the INS spectrum of BaCuSi206 col-

lected on AMATERAS along two high-symme-
try directions. At least three triplon modes —
labeled A, B, and C from lowest to highest
energy — could be resolved in our data in
agreement with Ref. [29].

To model the INS spectrum of BaCuSi,Os,
we generalized the method of Refs. [46, 47]
to multiple dimer types [26]. We assume that
the only magnetic interactions are those
shown in Fig. 1(b) and that they have purely
Heisenberg character. A comparison of the
mode intensities along (10 Q), allowed the
determination of the dimer types ratio A:B:C
= 3:2:1 [26]. Assuming that one structural
bilayer type hosts only one dimer type, this
ratio suggests a magnetic unit cell containing
an ABABAC bilayer stacking.

Afit of our model [Fig. 1(b)] to the INS data
(as described in Ref. [26]) yields the intra-di-
mer interaction parameters Ja = 4.275(5)
meV, /s = 4.72(1) meV, and Jc = 4.95(2) meV,
intra-bilayer interactions /4 = —-0.480(3)
meV, /'s = -0.497(8) meV, and J'c = —0.57(1)
meV, and the inter-bilayer interaction /' =
—-0.04(1) meV, where < 0 refers to FM interac-
tions [26]. These optimal values were used to
calculate the INS spectrum shown in Fig. 1(e,
f). The intra-bilayer interactions (/'a, /'s, and
J'0) are effectively FM as proposed by Ref. [41]
thereby rendering frustration of the inter-bi-
layer interaction impossible in BaCuSi,Os.
Thus the crucial questions are first how the
shiftin the critical exponent, ¢, from 2/3 (3D)
to 1 (2D) observed in BaCuSi,0¢ [17] can be
explained without this frustration, and
second, if the bilayer stacking plays an
essential part or not. To answer these questi-
ons, our collaborators performed Quantum
Monte Carlo (QMC) simulations [48] of the
six-bilayer (ABABAC) model shown in Fig. 1(b)



using the determined interaction parameters
at zero field. With the help of these QMC
simulations, it was possible to deduce that
thermal fluctuations suppress the tunneling
between the A bilayers so that they become
decoupled for temperatures above (/')2/(Ja —
Js), which corresponds approximately to 40
mK, resultinginananomalous scalingregime
[26] originally observed and interpreted as
dimensional reduction by Ref. [17].

Although BaCuSi,0¢ displays 3D physics
at the QPT [26], the question remains if hall-
marks of 2D physics might be observable at
higher temperatures (similar to the ones pro-
posed by Ref. [16]) due to the aforementioned
bilayer energy mismatch. For example, one
could imagine that the order parameter
remain strongly suppressed over the regime
Hei < H < H*, where H* —Hei = (Js —/a)/glistio,
untilthe field establishes a significant triplon
occupation on all bilayers [49].

To investigate if the magnetic order
parameter deviates from a conventional form
(i.e. due to the aforementioned suppres-
sion), we have performed neutron scattering
experiments at magnetic fields up to 25.9T
using the High Field Magnet system [50] in
combination with the Extreme Environment
Diffractometer instrument [51-53] at the
Helmholtz-Zentrum in Berlin [49]. These
experiments were conducted with the same
single crystal of BaCuSi»O¢ used already for
the aforementioned INS measurements. We
measured the nuclear and magnetic intensi-
ties of the (-2 0 2) Bragg peak for various
combinations of magnetic fields and temper-
atures within and outside the field-induced
phase. A model of the Bragg peak intensity
has been constructed under the assumption
of a conventional form of the magnetic order

n

parameter. The posterior distribution of the
model parameters conditional on the meas-
ured Bragg peak intensities has been deter-
mined using Bayesian inference [49]. As the
posterior distribution of the model agrees
wellwith the data, we conclude thatthe order
parameteris not suppressed within the mea-
sured field and temperature range.

[11.Ba0.95r0.1CuSi206

Theinequivalentbilayers of the low-tempera-
ture structure in BaCuSi,O¢ appear to compli-
cate the physics of an otherwise ideal model
system to study criticality in quasi-2D spin-
dimer compounds. Stoichiometric substitu-
tion of Srions on the Ba sites was used to
generate Bao.oSro1CuSi>0¢ [54] whose tetra-
gonal crystal structure, shown in Fig. 2(a),
persists down to 1.5 K [55].

To determine the dimer interaction para-
meters and verify the presence of only a sin-
gle bilayer type in Bao.9Sro1CuSi,06 [56], we
have performed INS measurements at 1.5 K
and at zero magnetic field on TASP [45] as
well as on the novel multiplexing TAS instru-
ment CAMEA [57] both at the SINQ neutron
source. A rodshaped single crystal of
Ba.oSro.1CuSi>0¢ with a mass of 1.3 g (charac-
terized in Ref. [58]) was used for these mea-
surements.

Data collected on CAMEA has been pre-
processed using the software MJOLNIR [59].
The spectrum measured on CAMEA is dis-
played in Fig. 2(c, d) along two high-symme-
try directions. In comparison to the INS spec-
trum of BaCuSi,Os, for which at least three
triplon modes can be resolved [Fig. 1(c, d)],
only one triplon mode is visible in the INS
spectrum of Bao.oSro1CuSi,06 confirming the
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Figure 2
INS investigation of Bao.oSro1CuSi,0s. (a) Crystal structure of Bag.9Sro.1CuSi>06 containing only
one bilayer type [55]. (b) Magnetic model determined for this compound with one bilayer type
arranged on two bilayers. (d, e) INS spectra measured for Bag.oSro1CuSi,Os on CAMEA at 1.5~K
and at zero magnetic field along two high-symmetry directions. Data was collected in the
experimental unit cell (@, b, &) illustrated in panel (b). (f, g) Calculated spectrum using the
model displayed in (b). The figure is adapted from Ref. [56].

presence of only one dimer type in this com-
pound. Thus a magnetic model with equiva-
lent bilayers has been constructed and is
shown in Fig. 2(b). This model has been fitted
to the INS data (as described in Ref. [56])
resulting in ) = 4.28(2),/)'=-0.52(1), and /''=
—-0.02(1) [56]. These optimal values were
used to calculate the INS spectrum shown in
Fig. 2(e, f). We note that the intra-bilayer
interaction is also effectively FM as for BaCu-
Si206 .

Because the presence of multiple bilayers
has been causing the anomalous scaling
regime in BaCuSi,O¢, the question arises
whether the critical exponent, ¢, of
Bao.9Sro.1CuSi,06 agrees with the conventio-
nalvalue (2/3) of the 3D XY universality class
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as expected or not. To answer this question,
our collaborators have performed 2°Si NMR
spectroscopy measurements using a 13 mg
single crystal of Bag.oSro1CuSi>0¢ obtaining
NMR spectra at 10 different temperatures ran-
ging from 49 up to 921 mK [56]. The magnetic
order parameter of spin-dimer systems is
proportional to the line splitting in NMR
spectra [60]. Thus its field dependence could
be determined for each of these 10 NMR
spectra, which was then used to extract the
phase boundary of Bao.9Sro.1CuSi,06 close to
the QCP [56]. These points have been analy-
zed using Bayesian inference to determine
the joint posterior distribution of the phase
boundary model parameters in Eq. (1) [56].
The extent of the critical regime, in which the



phase boundary model is applicable, is non-
universal and a priori unknown. Thus, the
analysis was repeated for different subsets,
where for each subset only points up to a
maximal temperature were included in the
analysis. We found that ¢ has a clear ten-
dency to 2/3 as expected for 3D XY [56].
Bao.9Sr01CuSi>06 can be considered an
ideal quasi-2D spin-dimer systems with only
one dimer type and /' //"" = 25. The question
arises if a suppression of the magnetic order
parameter as conjectured by Ref. [16], might
be observable in this compound. As the con-
ventional form for the order parameter is in
good agreement with the NMR line splitting,
we conclude that the order parameter is not
suppressed within the measured field and
temperature range in Bao.oSro1CuSi,0s.

[V. Conclusion

We have presented our search for hallmarks
of 2D physics in the layered spin-dimer com-
pounds BaCuSi,0¢ and Bag.oSro1CuSi>0¢. For
BaCuSi,06 we found a magnetic model with
three bilayer types, arranged in an ABABAC
stacking, and effectively FM intra-bilayer
interactions within all bilayer types. Thus,
frustration of the inter-bilayer interactions is
impossible making most explanations of the
shiftin ¢ from 3D to 2D, observed in Ref. [17],
inapplicable. QMC simulations based on the
determined magnetic model of BaCuSi,0¢
reveal an anomalous scaling regime caused
by the multi-bilayer structure and therefore
provide a quantitative explanation of the
observed shift in ¢ that was originally misin-
terpreted as dimensional reduction.

Neutron diffraction experiments at mag-
netic fields up to 25.9 T were used to extract

the field and temperature dependence of the
(-2 0 2) Bragg peak intensity in BaCuSi,0s.
No suppression of the order parameter,
eitheras conjectured by Ref. [16] for quasi-2D
spin-dimer systems or imaginable for BaCu-
Si,06 due to the energy mismatch between
its adjacent bilayers, could be detected in
our data.

ForBao.o Sro.1CuSi,0¢ we found a magnetic
Hamiltonian with only one spin-dimertype as
proposed by Ref. [55] and effectively FM
intra-bilayer interaction parameters as in
BaCuSi,0¢. By analyzing the phase boundary
extracted from NMR spectra, we verify that
Bao.9Sro1CuSi,0¢ displays a critical exponent
compatible with 3D XY without any signs of
an anomalous scaling regime observed in
BaCuSiy0¢. Although Bao.oSro1CuSi;0¢ is a
quasi-2D spin-dimer system (/'/)"" = 25), we
could not detect any evidence for a suppres-
sion of the order parameter, as conjectured
by Ref. [16], in our data.

The search for hallmarks of 2D physics in
quasi-2D spin-dimer systems continues. This
search will require experiments at high mag-
netic fields that will be analyzed using mod-
ern statistical methods and interpreted with
the help of computer simulations. Thus fur-
ther development in the areas of instrumen-
tation, sample environment, crystal growth,
theory, high-performance computing, experi-
mental design, and data analysis will be
essential for the success of this search.
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Abstract

Metal coordinated bulk hydrogels gained a lot
of attention in the past two decades espe-
cially due to their potential in tissue enginee-
ring, as biocompatible underwater adhesi-
ves, and self-healing substrates. Self-healing
and adhesive properties would also be bene-
ficial assets formembrane and capsule mate-
rials. Yet, such metal-coordinated hydrogels
had never been used as thin membranes or
even 2D films. We introduced chelator func-
tionalized surfactants that can be ionically
crosslinked at the liquid-liquid interface to
form 10 nm thick viscoelastic membranes.
The storage modulus and self-healing time of
these membranes can be conveniently tuned
with the type of chelator and crosslinking ion.
Indeed, the influence of the chelator-ion pair
on the storage modulus and dissipation
times of thin membranes follows very similar
trends to those that have been reported for
corresponding metal coordinated bulk hydro-
gels. Hence, the vast knowhow on the compo-
sition-mechanical property relationship that
exists for metal coordinated bulk hydrogels
can be transferred to the behaviour of thin
membranes. These insights facilitate the tar-
geted design of viscoelastic thin membranes
and capsules with appropriate storage



moduli and dissipation times which we fore-
see to be useful, for example, in cosmetics,
drug delivery, food, or as granular inks.

[. Introduction

To protect active ingredients from harmful
elements™ and avoid their early contact
with reagents that could lead to premature
reactions or their degradation,4 they are
often encapsulated. Key to a successful
application of capsules is a good stability
and controlled permeability.’! Capsules are
frequently fabricated from emulsion drop
templates. A method that offers a tight con-
trol over the dimensions of capsules is the
use of double emulsions as templates. Dou-
ble emulsions are small drops contained in
largerdrops dispersedin athird liquid. These
double emulsions can be converted into cap-
sules by solidifying their shells.? Unfortuna-
tely, double emulsions can only be controlla-
bly produced at low throughputs, strongly
increasing the production costs of these cap-
sules. By contrast, single emulsions, which
are drops dispersed in a second liquid, can
be manufactured at very high throughputs
using bulk emulsification processes like vor-
texing!® or sonication.””! These drops can be
converted into capsules possessing thin
shells and liquid cores if they are stabilized
with surfactants containing functional groups
that can be covalently crosslinked.[031 Yet,
these capsules are rather rigid and fragile,
risking their breakage during manipulation
and storage. Drops can also be converted
into capsules possessing thin shells and
liquid cores if they are stabilized with ioni-
cally crosslinkable surfactants.')  This
approach was demonstrated for emulsions
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that were stabilized with catechol-functiona-
lized surfactants. However, these surfactants
can only be ionically crosslinked under basic
conditions.

In our work, we introduced surfactants
that were functionalized with two cat-
echol-derivatives such as pyrogallols or
nitrocatechols that can complex ions also
under physiologic conditions. Using Small
Angle Neutron Scattering (SANS), we demon-
strated that through the appropriate choice
of the chelator-ion pair, we can form viscoe-
lastic membranes as thin as 11 nm. Even
though these membranes are composed of a
monolayer of surfactants that are ionically
crosslinked, they display storage moduli that
are sufficiently high to enable their easy
manipulation without compromising their
integrity.[”! By comparing the rheological
properties of these thin, ionically crosslinked
membranes with those of corresponding
metal coordinated bulk hydrogels, we
demonstrated that the vast knowhow that
exists on the composition-mechanical prop-
erty relationship of metal coordinated hydro-
gels can be transferred to metal-coordinated
membranes. These insights enable the tar-
geted design of viscoelastic membranes
whose storage moduli and dissipation times
are appropriate, for example, for their use as
water filters or in drug delivery.lel

[I. Results and discussion

A. Production of capsules

Monodisperse water-in-oil emulsion drops
with diameters of 100 pm are produced with
microfluidic flow focusing devices. We use
water with Fe3+ ions at pH 9 as a dispersed
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(@) Schematic illustration of water-in-oil emulsions stabilized with dicatechol (DC) surfactants

in the presence of ions that crosslink the surfactants at the liquid-liquid interface and (b)

molecular structure of DC functionalized surfactant. Adapted with permission from 5],

Copyright [2023] [Wiley-VCH GmbH].

aqueous phase and HFE7100, a perfluorina-
ted oil, with 1wt% surfactant as a continuous
phase. We functionalize surfactants with two
chelators per molecule to enable their con-
version into percolating 2D films. We cova-
lently crosslink a hydrophilic block made of
an aliphatic polyether diamine derived from
a propylene oxide-capped polyethylene gly-
col (J900) to a block-copolymer composed of
a perfluoropolyether block (FSH). To enable
ionic crosslinking, we couple two catechols
to the two amines that are presented at the
end of the hydrophilic block, as shown in
Figure 1b. Upon ionic crosslinking of surfac-
tants present at the drop surface, drops are
transformed into viscoelastic capsules, as
schematically indicated in Figure 1a.

B. Shellthickness part I

If surfactants form a monolayer at the liquid-
liquid interface, we expect the thickness of
these membranes to be in the nanometer
range. Small angle scattering (SAS) is a

methodology that characterizes these
lengths scales of materials in bulk.ll Small
Angle Neutron Scattering (SANS) enables
contrast matching between the aqueous core
and the HFE7100 oil by adjusting the ratio
between water (H,0) and deuterium oxide
(D,0) inthe core. Ifthe scattering length den-
sity of the core is matched to that of the sur-
rounding, we do not see any scattering cont-
rast between the core and the surrounding
fluid, and all the measured scattering comes
from the shell.['®! The diameter of the capsu-
lesis =100 pm, adimension much larger than
the maximum dimension of 300 nm that we
can probe with our setup (SANS-land cSAXS).
At these high magnifications, the membrane
shellis observed as an infinite plane and can
be modelled with a thin disk form factor P(g).
The scattering intensity I(g) follows a power
law decrease with =2 within 0.03 nm~"«< g ¢
0.12nm"", as shown in Figure 2a. This resultis
characteristic of the Porod scattering of 2D
objects. The quantitative methodology from
91 reveals a dimension of about 11 nm, a
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(@) Small angle scattering profiles of capsules produced by crosslinking the surfactant with

Fe3+: SANS measurements of capsules, whose contrast between the core and surrounding was

matched (orange) and those with non-contrast matched aqueous cores dispersed in oil (vio-

let). SAXS measurements of the capsules containing an aqueous core (blue). (b) Schematic

illustration of the contrast and (c) schematic representation of the oil-water interface in the

presence of ions and surfactants. Reprinted with permission from ['*l. Copyright [2023]

[Wiley-VCH GmbH].

value that agrees wellwith the expected shell
thickness, which includes the surfactant tail,
the catechol headgroups and the Fe3* ions,
but excludes any dimension related to the
core and surrounding solvent of the capsu-
les. To assess the surface roughness of the
shells, we replace the liquid in the core with
pure water to obtain a scattering contrast
from the cores, as schematically shown in
Figure 2b. SANS measurements reveal the
scattering of a sharp interface in the same
g-region, 0.03 "'<g < 0.12 nm~", as observed
by a g* power law decay of the scattered
intensity. This decay reveals a typical Porod
behavior of a net flat interface and indicates
that the shell interface is dense and smooth.

Neutrons strongly interact with nuclei,
such that the surfactants and Fe3* presentin
the capsule shells contribute to the observed
scattering. To clearly separate contributions
of the two entities, we also probe our sam-
ples using X-rays that interact with electrons.
If analysed with Small Angle X-ray Scattering
(SAXS), capsules have an intrinsic contrast
since Fe3* scatters X-rays more efficiently
than the other components of the system.
The scattering curve of this sample displays a
power law decay of g2 within 0.17 nm~"<¢g ¢
0.60nm™, indicative ofa 2D object, as shown
in Figure 2a. However, compared to the SANS
measurements, this decay occurs at higher
g-ranges, relating to smaller dimensions.
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From fitting this g-range, we calculate a
dimension of about 2 nm, which could be
linked to the average size of Fe3* clusters that
from within the tris(hydroxymethyl)ami-
nomethane (TRIS) buffer that we employ as
aqueous solution. At g < 0.09 nm~" and g »
0.88 nm~', the SAXS scattering curve exhibits
the decay of g4, suggesting that the Fe3*
aggregates also form a compact shell with a
smooth interface, and that they are not dis-
persed in the aqueous core. Hence, scatter-
ing results reveal a total shell thickness of
about 11 nm that includes an =2 nm thick
layer that primarily contains Fe3* agglomer-
ates. Subtracting this Fe3+-rich layer from the
overall shell thickness of 11 nm, we find an
average thickness of the shell that mainly
comprises the surfactant tails of 9 nm. This
value is in good agreement with the theoreti-
cal estimation of 6 nm for the fully stretched
length of the perfluorinated block and 3 nm
for that of the fully stretched J900 block, as
calculated by adding bond lengths for the
respective blocks and summarized in Figure
2c. These results support our hypothesis that
the viscoelastic shell is composed of a single

Figure 3

Fluorescent intensity of the aqueous core of cap-
sules produced by ionically crosslinking func-
tionalised surfactants at the drop surface. Even
though the cores are composed of cell culture
media, capsules effectively retain fluorescein if
they are crosslinked with Fe3* (@) in contrast to
their non-crosslinked counterparts (). Error
bars represent the standard deviation of at least
three repeats that have been measured on three
independent samples. Adapted with permission
from U5, Copyright [2023] [Wiley-VCH GmbH].

smooth compact monolayer of surfactants
that are crosslinked with small Fe3* clusters.

C. Applications

To show the potential of our capsules for
drop-based high throughput screening tests
and cell studies, we replace the aqueous
core ofthe double emulsions with Dulbecco’s
Modified Eagle Medium (DMEM), a cell cul-
ture media buffer. We incorporate Fe3* ions
into the outer phase to ionically crosslink the
surfactants. To monitor the permeability of
the capsules, we add 0.01wt% of fluorescein
to the core. We monitor the fluorescence of
the capsule cores as a function of the incuba-
tion time in an aqueous solution. Even
though the cores of these capsules are made
of a cell culture media, they effectively retain
encapsulants as small as 340 Da for at least
8 hours, which is the duration of our experi-
ment. In comparison, counterparts whose
shells have not been ionically crosslinked
release 70% of fluorescein within 60 minu-
tes, as shown in Figure 3a. These findings
also apply to capsules produced from single
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Molecular structure of digallol (DG) surfactant. Reprinted with permission from [*l. Copyright

[2023] [Wiley-VCH GmbH].

emulsions, which can be put into aqueous
solutions after ionic crosslinking of the sur-
factants at the drop surface without losing
theirintegrity. These results show our capsu-
les' potential for single-cell drop-based
research and biomedical applications.

D. Expanding the toolbox ofion-chelator
pairs

To broaden the range of mechanical proper-
ties of the shells of these viscoelastic capsu-
les, we synthesise a surfactant that is func-
tionalized with two pyrogallols per molecule,
as shown in Figure 4. In contrast to catechols,
which only contain two hydroxyl groups per
benzenering, pyrogallols contain a third hyd-
roxyl group that results in lower pKa values
such that these chelators can be crosslinked
with divalent and trivalent ions even under
physiologic conditions.[20]

E.Shellthickness part i

Surfactants and ions are expected to self-
assemble into a monolayer at the liquid-

liquid interface to produce a 2D film.[222 |n
the fully stretched state of surfactants, we
expect the thickness of this monolayer to be
around 9 nm.[® To quantify the thickness of
these pyrogallol-functionalized membranes,
we performed SANS measurements on water-
in-oil emulsions stabilized with this new sur-
factant; the drop diameters range from 10 to
50 um. We analyse the scattering intensity (1)
as a function of the scattering vector (g) to
determine the shell thickness. Using the fact
that the diameter of the drops is much larger
than the largest length scale SANS can probe,
we describe the scattering as a thin disc form
factor P(g).12>241 Interestingly, the fits reveal
that pure surfactants form thick shells of
around 50 nm, as shown by the arrow in
Figure 5a, at the g-value where the /(g) slope
deviates from -2. Our findings suggest that
ill-defined
interfaces, as schematically depicted in
Figure 5b. To assess if the ionic crosslinking
increases the degree of order of surfactants
at the liquid-liquid interface and thereby
reduces the shell thickness, we conduct
SANS experiments on shells that have been

surfactants form clusters and
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SANS scattering curves of emulsions whose contrast of the cores is matched to that of the sur-
rounding phase. The emulsions are stabilized with dipyrogallol functionalized surfactants that
have been crosslinked with Ca?* (e), Fe3* (), Co?* (), Cu?* () and emulsions with no ions at the
interface (@). (b) Schematic illustration of the arrangement of surfactants at the water/oil inter-
face if they are not crosslinked (i), crosslinked with weakly (ii) and strongly (iii) binding ions.
(c) The shell thickness calculated from the results shown in (a) as a function of the atomic
number of the crosslinking ion. Adapted with permission from 6], Copyright [2023 American

Chemical Society].

crosslinked with Ca?*. Indeed, these shells
exhibit a thickness of roughly 16 nm, which is
noticeably thinner. Similar results are obtai-
ned when surfactants are crosslinked with
other divalent ions, such as Cu?*, which like-
wise have a low affinity for the pyrogallol
molecule.?! We crosslink them with Co?* to
see if we can further enhance the level of
order. In fact, these shells are even thinner,
13 nm, as shown in Figure 5c. Even thinner
shells with a thickness of 11 nm are obtained
if surfactants are crosslinked with Fe3+. This
shellthicknessisvery similarto the predicted
length of a completely stretched surfactant,
which is 9 nm, indicating that these surfac-
tants form an ionically crosslinked mono-
layer.24These results suggest that the degree
of surfactant order in ionically crosslinked
viscoelastic membranes and, consequently,
theirthickness, are determined by the affinity
oftheion-chelator pair, as shown in Figure 5c.

F. Atoolto compare rheological
properties

To assess if the membrane stiffness, which
we measure as the storage modulus, G’, cor-
relates with the membrane thickness, we
perform amplitude sweeps on flat films pro-
duced at the liquid-liquid interface using
interfacial rheology. The interfacial storage
(G") and loss (G'") moduli increase as the
crosslinking ion's affinity for the pyrogallols
increases, as shown in Figure 6a. To compare
these results to their bulk counterpart, we
crosslink dipyrogallol functionalized linear
polyethyelene glycol (PEG) with a molecular
weight of 6 kDa with the same ions. We quan-
tified their storage and loss moduli in bulk.
Indeed, G' and G'" rise with increasing ion-
chelator affinities in bulk hydrogels, as
shown in Figure 6b and in line with the litera-
ture.26.27] Note that the storage and loss
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Figure 6

Storage (filled symbols) and loss (empty symbols) moduli for (@) membranes composed of
surfactants and (b) 3D hydrogels composed of Di-Gallol PEG upon their crosslinking with differ-
entions at pH 7. (c) Influence of the atomic number of the crosslinking ions on the storage
moduli of viscoelastic films (filled symbols) and bulk hydrogels (empty symbols with cross).
Experiments are conducted at pH 7 and the crosslinking ions are Ca2* (e), Fe3* (e), Co?* (¢) and
Cu?* (). Adapted with permission from ['6], Copyright [2023 American Chemical Society].

moduli measured by bulk and interfacial
rheology do not have the same dimensions,
making a direct comparison impossible. To
nevertheless compare these two data sets,
we divide the interfacial storage moduli cal-
culated for the membranes by their respec-
tive shell thickness and compare these
values with those measured for bulk hydro-
gels. The trends in 2D and 3D are very similar
despitethediscrepanciesinabsolutevalues,
as shown in Figure 6c. We attribute the
discrepancies in absolute values to the diffe-
rences in ionic crosslinking densities: The
ionic crosslinking density in bulk hydrogels is
much lower because chelators are spaced
apart by a PEG 6kDa spacer. By contrast, the
spacer that separates the two chelators con-
tained in a single surfactant molecule is only
a few carbons long, such that the chelator
density in the thin membranes is much hig-
her. These results indicate that we can trans-
late the vast knowhow that exists on the
influence of the chelator-ion pair on the sto-

rage, loss moduli and dissipation times of
metal coordinated bulk hydrogels [28:29.30:31 tg
thin viscoelastic membranes. These insights
strongly facilitate the targeted design of vis-
coelastic membranes with tuneable self-
healing times, storage and loss moduli.

[Il. Conclusions

Surfactants functionalized with two chela-
tors per molecule have been ionically cross-
linked at the liquid-liquid interface to create
well-defined viscoelastic shells that are as
thin as 10 nm. The resulting capsules' stabi-
lity, permeability, and self-healing properties
can be finely tuned by the choice of chelator-
ion pairs. Indeed, the ion-chelator depen-
dent storage, loss moduli and dissipation
times of these membranes follow similar
trends as those that have been reported for
corresponding metal coordinated bulk hyd-
rogels. Hence, these parameters can be con-
veniently adjusted with the choice of the
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crosslinking ions. These findings provide
new possibilities for designing self-healing,
adhesive, viscoelastic membranes that can
be tailored to specific needs, such as phar-
maceutical and food applications.
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Announcements

SGN/SNSS Members

Presently the SGN/SNSS has 197 members.
New members can register online on the
SGN/SNSS website: http://sgn.web.psi.ch

SGN/SSSN Annual Member Fee

The SGN/SNSS members are kindly asked to
pay theirannual member fees. At the general
assembly 2013 of the society, the fee has
been increased from CHF 10 to CHF 20. It can
be paid either by bank transfer or in cash
duringyournextvisitat PSI. The bankaccount
of the society is accessible for both Swiss
national and international bank transfers:
Postfinance: 50-70723-6 (BIC: POFICHBE),
IBAN: CH39 0900 0000 5007 0723 6.

The SGN/SSSN is an organisation with tax
charitable status. All fees and donations
payed to the SGN/SSSN are tax deductible.

PSI Facility News

Recent news and scientific highlights of the
three major PSI user facilities SLS, SINQ and
SuS can be found in the quarterly electronic
newsletter available online under:
https://www.psi.ch/science/

facility-newsletter

News from SINQ

Please visit the page https://www.psi.ch/
sing/call-for-proposals to obtain the latest
information about beam cycles and the avai-
lability of the neutron instruments.

In collaboration with the Laboratoire Léon-
Brillouin (Saclay, France) the instrument
SANS-LLB is being commissioned at SINQ.
SANS-LLB is planned to receive friendly users
in the second cycle of 2023.



Registration of publications

Please remember to register all publications
either based on data taken at SINQ, SLS, SpS
orhaving a PSl co-authorto the Digital Object
Repository at PSI (DORA):
www.dora.lib4ri.ch/psi/

Follow the link ‘Add Publication’.

Open Positions at SINQ and ILL

Open positions at SINQ or ILL are advertised
on the following webpages:
https://www.psi.ch/pa/stellenangebote
https://www.ill.eu/careers/all-our-vacan-

cies/?L=0

PhD positions at ILL

The PhD program of the Institut Laue-Lange-
vin, ILL, is open to researchers in Switzer-
land. Consult the page
https://www.ill.eu/careers/all-our-vacan-
cies/phd-recruitment for information on the
PhD program of ILL or get in contact with the
managers of the program using the email
address phd@ill.fr.

The Swiss agreement with the ILL includes
that ILL funds and hosts one PhD student
from Switzerland.

29
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Conferences and Workshops
June 2023 and beyond

June 2023

SNS/HFIR 2023 Neutron Scattering User
Meeting
June 6-7, 2023, Oak Ridge, TN, USA

Northern Lights on Food IV
June 7-9, 2023, Lund, Sweden

BSR14: 14th International Conference on
Biology and Synchrotron Radiation
June 11-14, 2023, Lund, Sweden

TNT: Training on Neutron Techniques Sum-
mer School : Inelastic Neutron Scattering
June 17-24, 2023, San Giovanni in Valle
Arena (B2), Italy

8th European Crystallography School 2023
June 18-24, 2023, Berlin, Germany

Advanced Deep Learning Train-the-Trainer
June 19-20, 2023, Dortmund, Germany

An updated list with online
links can be found here:
http://www.psi.ch/useroffice/

conference-calendar

DisoMAT 2023: 2nd International School and
Conference on Disorder in Materials Science
June 19-21, 2023, Plankstetten, Germany and
online

FAN French neutron scattering training
course
June 20-22, 2023, Grenoble, France

LightMAT 2023: 5th International Conference
on Light Materials - Science and Technology
June 21-23, 2023, Trondheim, Norway and
online

2023 BESSY@HZB User Meeting
June 22-23, 2023, Berlin, Germany

Gordon Research Seminar on Neutron Scat-
tering: Realizing a Greener Future Using
Neutron Techniques

June 24-25, 2023, Ventura, CA, USA



2023 Gordon Research Conference on Neut-
ron Scattering: Neutron Scattering for a Sus-
tainable Society

June 25-30, 2023, Ventura, CA, USA

GAMS 2023: 4th edition of the Global
Advanced Materials & Surfaces
June 28-30, 2023, Paris, France

8th Edition of Nanotech France 2023
June 28-30, 2023, Paris, France

July 2023

GIREP-EPEC 2023: Physics learning promo-
ting culture and addressing societal issues
July 3-7, 2023, Kosice, Slovakia

ILL Soft Matter Summer School 2023
July 4-6, 2023, Grenoble, France

NDS 2023: 6th International Workshop on
Neutron Delivery Systems
July 10-12, 2023, Grenoble, France

ICWIP2023: 8th IUPAP International Confe-
rence on Women in Physics
July 10-14, 2023, Mumbai, India

CHRNS Summer School on Methods and
Applications of Neutron Spectroscopy
July 17-21, 2023, Gaithersburg, MD, USA

Gordon Research Seminar: Unconventional
Experiments and Analysis Methods Enabled
by Brighter X-Ray Sources

July 22-23, 2023, Easton, MA, USA
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Gordon Research Conference: Observing
Complex Systems in Space and Time with
Tailormade X-Rays from Next-Generation
Sources

July 23-28, 2023, Easton, MA, USA

ICCGE-20: International Conference on Crys-
tal Growth and Epitaxy
July 30 - August 7, 2023, Naples, Italy

EBSA Congress 2023
July 31- August 4, 2023, Stockholm, Sweden

August 2023

25th National School on Neutron and X-ray
Scattering

August 6-8, 2023, Argonne (IL) and Oak
Ridge (TN), USA

Deep Learning School Basic Concepts
August 19-20, 2023, Dortmund, Germany

RAC International Summer School: Cutting-
edge Neutron and X-ray Research for a Sus-
tainable Future

August 20-27, 2023, Liineburg, Germany

IUCr2023: 26th Congress and General
Assembly of the International Union of
Crystallography

August 22-29, 2023, Melbourne, Australia

Polarised Neutrons - Future Directions:
microsymposium at IUCr 2023
August 22-29, 2023, Melbourne, Australia
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Methods for the Determination and Analysis
of Magnetic Structures: microsymposium at
1UCr2023

August 22-29, 2023, Melbourne, Australia

X-ray ptychography: microsymposium at
IUCr2023
August 23, 2023, Melbourne, Australia

FLS 2023: 67th ICFA Advanced Beam Dyna-
mics Workshop on Future Light Sources
August 27 - September 1, 2023, Lucerne,
Switzerland

ESERA 2023: 15th Conference of the European
Science Education Research Association
August 28 - September 1, 2023, Cappadocia,
Turkey

September 2023

FEMS EUROMAT 2023
September 3-7, 2023, Frankfurt a.M., Ger-
many and online

ECIS 2023: 37th Conference of the European
Colloid and Interface Society
September 3-8, 2023, Naples, Italy

International Summer Programme on Neut-
ron and X-Ray Science for undergraduate
students

September 3-29, 2023, Grenoble, France

2nd Women in Physics Career Symposium
September 4, 2023, Basel, Switzerland

SPS Annual Meeting 2023 (with special topi-
cal session on neutron science)
September 4-8, 2023, Basel, Switzerland

25th JCNS Laboratory Course Neutron
Scattering

September 4-15, 2023, Jiilich and Garching,
Germany

PSI Synchrotron Powder Diffraction School
2023
September 11-15, 2023, Villigen, Switzerland

SXR2023 - Principles of Functionality from
Soft X-ray Spectroscopy
September 11-15, 2023, Berlin, Germany

Advanced Deep Learning Active Training
Course

September 25-29, 2023, Meinerzhagen,
Germany

October2023

Trends and Perspectives in Neutron Scatte-
ring: Future Instruments at Pulsed Sources
October 9-12, 2023, Tutzing, Germany

UCANS: 10th annual meeting of the Union
for Compact Accelerator-driven Neutron
Sources

October16-19, 2023, Budapest, Hungary

EGF 2023: 8th Edition of the European Gra-
phene Forum

October 25-27, 2023, Albufeira-Algarve, Por-
tugal



33

8th edition of the Smart Materials and Sur-
faces International Conference

October 25-27, 2023, Albufeira-Algarve, Por-
tugal

SiMol: Simulation Meets Molecular Spectro-
scopy Meeting

October 30 - November 1, 2023, Abingdon,
UK

November 2023

SR2A 2023: 10th International Conference
on Synchrotron Radiation and Neutrons in
Art and Archaeology

November 21-24, 2023, Munich, Germany

December2023

MRM2023: Advanced Materials Research
Grand Meeting 2023
December 11-16, 2023, Kyoto, Japan

HIRES 2023: Synergies in High RESolution
Spectroscopy
December 12-15, 2023, Grenoble, France
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Minutes of the SGN/SSSN/SNSS
General Assembly 2022

Date/Location
December 2, 2022,
Virtual meeting via Zoom

Start
15:00

End
16:30

Participants
29 members of the society and
5non-members

1.Welcome

Marc Janoschek, president of the Swiss Neu-
tron Science Society, welcomes the partici-
pants to the general assembly 2022.

2. Minutes of the General Assembly
2021

The minutes of the general assembly of the
SNSS/SGN from 26.11.2021, published in Swiss
Neutron News #59 are accepted by all 23 mem-
bers present at the assembly.

3. Annual Report of the Chairman

Marc Janoschek reports on the activities of

the SNSS/SGN in the years 2021and 2022:

a.The SNSS has organized and participated
in several workshops and symposiums. At
the SPS meeting held in June 2022, the
SNSS has organized the symposium
“Swiss Neutron Science on the European
Scale”. The poster prizes at the Swiss Soft
Day 29 (April 2022) and the French-Swiss
Meeting “SANS for Soft Matter” held in
Strasbourg (March 2022) were sponsored
by the SNSS.



b.The ninth (2022) Young Scientist Prize of
the SNSS/SGN sponsored by Swiss Neu-
tronics has been awarded to Dr. Stephan
Allenspach (UniGE). Nominations for the
2023 Young Scientist Prize of the SNSS
should be submitted to the Swiss Neutron
Science Society (sgn@psi.ch) until March
5,2023.

c. Several outstanding Swiss contributions
to neutron science have been honored
with awards: The European Neutron Asso-
ciation (ENSA) awarded Dr. Ellen Fogh
(EPFL) the Felix Lewy Bertaud Prize. The
Swiss scientist Prof. Peter Boni (Technical
University Munich) was awarded the Wal-
ter Halg Prize by ENSA. Dr. Artur Glavic
(PSI) received the inaugural Instrumenta-

4. Reportofthe Treasurer

The annual balance sheet for 2021is presented:
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tion Prize of the German “Committee
Research with Neutrons (KFN)”.

.The SNSS/SGN has 198 members at the

time of the assembly. There are many more
profiting from neutron science in Switzer-
land, and a mechanism to include them in
SNSS would be very welcome. In the years
from 2015 to 2020, there were 419 unique
proposers with email addresses ending
with “.ch” submitting research proposals
to SINQ. Inthe same time range, there were
more than 500 publications including an
author with Swiss affiliation.

.Two issues of Swiss Neutron News have

appeared in May 2022 and at the end of
November 2022..

Assets SNSS/SGN on 1.1.2021: CHF 8161.80
Revenues [CHF] Expenses [CHF]

Membership-fees (cash box) 0.00

Membership-fees (postal check acc.) 615.00

Donations 30.00

Deposit prize money 2021 1000.00

Expenses Postfinance account 64.00

Payout prize money 2021 1000.00

Total 1645.00 1064.00

Net earnings 2021 581.00
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Balance sheet 2021: Assets [CHF] Liabilities [CHF]
Postfinance account 8522.80
ashbox 200
Assets on 31.12.2021 8742.80

5.Report of the Auditors

Both Auditors (Dr. M. Zolliker and Prof. F.
Piegsa) have examined the bookkeeping and
the balance sheet for 2021. They have accep-

w A

}‘r. M. Zolliker, PSI

AL

Datum

6. Vote fora new Auditor

Prof. Florian Piegsa is a board member of
SNSS since 2022 and, therefore, cannot con-
tinuetoactasanAuditor. Dr. Daniel Mazzone

7.Budget 2023

ted it without objection. The participants
unanimously vote for the release of the SGN/
SNSS board.
)
1222 A o~

Datum

#
Prof. Flofian Piegsa, Univ.
Bern

(PSI) has kindly agreed to take on this role.
Daniel Mazzoneis unanimously confirmed as
new Auditor of SNSS.

Marc Janoschek presents the following proposal for the budget 2023:

Receipts [CHF] Expenditures [CHF]

member fees

interest

prize money

fees Postfinance account

Financing of poster awards etc.

700.00
0.00
1000.00 1000.00
63.00
500.00
1700.00 1563.00
137.00
9409.18

The participants accept the budget proposal without objection.



8. Proposal / Decision to Change
Membership Model

The Swiss Neutron Science Society (SNSS)
currently has about 200 members, but only a
small fraction are paying members. The soci-
ety has never enforced payment because the
income was sufficient. In addition, we cur-
rently benefit from PSI graciously covering
the cost for printing Swiss Neutron News and
to host the website. However, the website
system is outdated and will eventually be
retired. If SINQ users would automatically
become members of the society, the SNSS
could have 500+ members, but younger and
new neutron scientists often do not join. To
address this, the society is proposing an
additional Institutional Membership model,
where institutions such as PSI or university
groups can pay for their staff to be members.
Thiswould stabilize the society'sincome and
allow for additional measures such as stu-
dent travel grants and organization of topical
workshops.

This proposal is connected with the pro-
posal to make SNSS a member organization
of SCNAT described below.

9.SCNAT Membership

Research societies can become member
societies of SCNAT, which has many benefits
such as having their webpages hosted on
SCNAT platform and being able to apply for
additional funds for various purposes such
as summer schools/workshops, travel funds
for members, and education measures. In
addition, SCNAT has an excellent relation-
ship with the State Secretariat for Education,
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Research and Innovation (SERI), which is the
national funding body funding PSI, many of
the Swiss large-scale facility projects, and
the access to international neutron sources
such as the ILL and ESS. SCNAT is also lea-
ding the national roadmap process. Thus,
being part of SCNAT would also enable event
better exchange with SERI and other scienti-
fic societies that have common goals and
interests (such as CHIPP, SPS, SGK/SSCr).

However, there is a cost of 7 CHF/mem-
ber/year, which adds up to about 1500 CHF/
year for SNSS. Despite this, once the initial
investment is made, a multiple of it can be
recovered.

The board proposes that SNSS joins
SCNAT. The SCNAT membership and the
change ofthe membership model (paragraph
8) are adopted with 25 votes in favour, none
against and 4 abstentions.

10. News from ENSA, ILL, and ESS

[) News from SINQ (Michel Kenzelmann)

a. The call for SINQ proposals of Nov. 15,
2022, was very successful with 325 propo-
sals for 12 instruments. This is about 7%
more than for the call of May 15, and it
reflects the high demand for beam time at
SINQ, because other neutron sources have
been shut down or not in operation.

b.SINQ/PSI is a partner of the European pro-
ject ReMade@ARI, which was accepted.
This project forms a consortium of world-
class research infrastructures for materials
characterization in a circular economy.

c. Two new/upgraded instruments at SINQ
have joined user operation: The multiple-
xing spectrometer CAMEA is optimized for
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small samples and complex sample envi-
ronments. It can compete with flag-ship
spectrometers at ILL or NIST. Together with
MLZ, the diffractometer DMC was rebuilt
with a much larger detector.

.The upgrades of four SINQ instruments are
continued: The reflectometer AMOR and
the small-angle instrument SANS-LLB are
planned to join user operation in the
second cycle of 2023. The imaging beam
line NEUTRA is upgraded for higher fluxand
higher resolution. The materials-science
diffractometer POLDI is upgraded to incre-
ase ists performance for engineering dif-
fraction by a factor of 5.

. ANAXAM is now an established and suc-
cessful public-private partnership catering
to industrial needs at large facilities, with
an increasing number of industry-related
projects at SINQ using more than 40 beam
days peryear.

. A project for a Neutron Guide Hall North for
about 6 additional instruments at SINQ is
being discussed. This would be a quite
inexpensive way to increase the amount of
neutron beam time available in Europe.
This project may be realized after 2030 and
a preliminary report is planned for 2025.

. Instead of a user meeting, several focused
workshops have been organized by scien-
tists at SINQ: the French-Swiss workshop on
SANS for Soft Matter, the workshop Topo-
logy in Magnetic Materials, the workshop
on Nordic Perspectives on Advanced Neut-
ron Imaging, the Zuoz-PSI Condensed Mat-
ter Camp on Coherence and Entanglement
in Quantum Systems, and the workshop on
Perspectives with High Magnetic Fields at
Neutron Sources.

h. Prizes awarded in 2022 to scientists affilia-

ted the Laboratory for Neutron Scattering
and Imaging and the Laboratory for Neutron
and Muon Instrumentation: Dr. Alessandra
Luchini (ESS, PSI) was awarded the Camu-
rus Lipid Research Foundation Junior Prize.
Dr. Arthur Glavic (PSI) received the KFN Ins-
trumentation Prize.

Il) News from ENSA (Henrik Rgnnow)
a. ENSA is chaired by Henrik Rgnnow (EPFL

Lausanne), the vice chair is Lambert van
Eijck (TU Delft), and the secretary is Natalie
Malikova (Sorbonne Université, Paris). The
Swiss delegate to ENSA is Marc Janoschek
(PSI).

.The European Neutron conference ECNS,

co-organized by ENSA, will take place in
March 2023 in Munich.

. ENSA has published three calls for prizes:

the Walter Halg Prize for outstanding efforts
and achievements in neutron scattering,
the Levy Bertaut Prize for notable experi-
mental, methodological or theoretical con-
tributions to the investigation of matter
using crystallographic or neutron scattering
methods, and the Neutron Instrumentation
and Innovation Award.

.ENSA has issued a call for the International

Conference on Neutron Scattering (ICNS)
2025. The deadline is January 25, 2023.

. Currently ENSA is discussing its position

with regard to our Russian colleagues from
the Russian Neutron Scattering Society
(ROSNEUTRO). This was triggered by ECNS
having to formally exclude Russian scien-
tists because of German sanctions due to
Russia’s war of aggression in Ukraine.

. ENSA is attempting to establish collabora-

tions with other organizations for Transnati-



onal Access (TNA) to neutron sources. Dis-
cussions are held with ESUO, LENS, and
LEAPS.

1) News from ILL (Marc Janoschek)

a. A contract forthe Swiss 2019-2023 member-
ship in ILL has been signed, with thanks to
SERI. Contract negotiations for the next
period will start in early March 2023.

b.Funding for the Swiss membership has
been secured in SERI Botschaft until 2028.
SERI is considering negotiating a contract
that will go up to at least 2028.

c. Initially, the Swiss contribution to ILL was
expected to decrease from 15 MCHF to 12
MCHF due to investment in ESS, but SERI is
considering using 3-4 MCHF from credit for
ESSto stabilize oreven slightlyincrease the
contribution to ILL.

d.The Swiss-CEA-CRG collaboration gives
beamtime on IN22, IN12, and D23 through
the normal ILL proposal system. The con-
tract is valid through 2023, and negotia-
tions are underway to extend it up to 2027.

e. The PSI-ILL collaborations have added syn-
ergies, such as high-pressure and soft mat-
ter sample environments. This collabora-
tion is continued, and a recent PSI-ILL
meeting discussed expanding the PSI-ILL
bilateral collaboration.

f. ILL has not been able to run full annual
schedules in recent years. Researchers
whose workisimpeded by national balance
should send a message to document the
science not done or postponed.

IV) News from ESS (Marc Janoschek)
a. The outside construction and the office
buildings of ESS are finished. Good pro-
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gress was also made with the accelerator,
which is mostly on time.

.The PSI-ESS project and its partners are

making good progress with installations at
ESS for BIFROST (CAMEA-like spectrome-
ter), ESTIA (reflectometer with Selene gui-
des), and the multi-purpose imaging instru-
ment ODIN. It is expected that these
installations will be ready for first Beam On
Target (BOT).

. However, the overall ESS project continues

to experience delays, with the current pro-
jection for BOT in January 2026. The most
critical issue is the He gas circulator for the
target.

11. Miscellaneous

A question is asked about the He situation at
the PSI. Marc Janoschek informs that the
availability of He is as yet not a big problem
thanks to the good recovery system. For
some Swiss Universities, He supply has
become a significant problem.

U. Gasser
February 2023
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