
29. November 2019

M
it
g
lie

d
 d

e
r 

H
e
lm

h
o
lt
z
-G

e
m

e
in

s
c
h
a
ft

Forschungszentrum Jülich
Helmholtz Society of Research Centres

| Peter R. Lang



European infrastructure for synthesis 
spectroscopy, scattering and imaging of soft matter 



Transnational Access to: 
• Spectroscopy and Rheology
• Scattering and diffraction
• Imaging
• Synthesis
• Supercomputing

Joint Research activities to 
improve and develop 
instrumentation

Networking activities for  
the dissemination of soft 
matter related knowledge



Spectroscopy and Rheology facilities

Rheology

NMR 
spectroscopy 

Dielectric 
spectroscopy 



Rheology and spectroscopy:
• Rheology: FORTH (GR),  ETHZ (CH)
• Dielectric Spectroscopy: UPH/EHU (ES)
• NMR spectroscopy: AMU (PL), USTL (F) 

Scattering and diffraction:
• Neutrons: FZJ-JCNS (D)
• X-rays: PSI (CH), ULUND (S) 
• Light: ULUND (S), FCJ-ICS3 (D) 



d

value of a is controversial:
• a=1 ?
• a=4/3 ?
• a=2 ?

𝑑 𝑡, 𝑐𝑙𝑜𝑛𝑔 = 𝑑0 𝑐𝑙𝑜𝑛𝑔Φ(𝑡)
− Τ𝑎 2



Combining Synthesis, Rheology, SANS and NSE

Samples: long chain PEO (clong) melt in short chain PEO 

𝑑 ∝ 𝑐𝑙𝑜𝑛𝑔
−𝑎/2

𝐺′′ 𝜔 𝑚𝑎𝑥 ∝ 𝑐𝑙𝑜𝑛𝑔
1+𝑎

𝑎 = 1.3 ± 0.11 𝑎 = 1.34 ± 0.04



Scattering facilities

Neutron 
scattering 

X-ray 
scattering 

Light 
scattering 



Sedimentation of a single sphere
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Dynamics close to walls

Adamczyk et al 

J. Colloid Interface Sci. 1983
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Evanescent Wave Dynamic Light Scattering



Near Wall Diffusion of Hard Spheres
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System:

PS Particles

10-2 mol/L NaCl

R=85 nm; s<0.05

D0=2900 nm2/ms

Holmqvist, et al 
JCP 126, 044707 (2007).



Current EUSMI project

Influence of particle 
roughness



Imaging facilities

Atomic force 
microscopy

Electron  
microscopy 

Light 
microscopy



Imaging
• Electron microscopy: EMAT @ UANT (B)
• Optical Confocal: COSMIC @ UEDIN (UK), ULUND
• Atomic force microscopy: AFM key lab @ UBT (D)  
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Indiana University Bloomington

Prof. Sara Skrabalak

Albrecht, W., Bladt, E., Vanrompay, H.,Smith, J., Skrabalak, S., Bals S. ACS Nano , May 2019 

DOI: 10.1021/acsnano.9b00108

Heating TEM tomography
Au/Pd octopods  



Albrecht, W., Bladt, E., Vanrompay, H.,Smith, J., Skrabalak, S., Bals S. ACS Nano , May 2019 

DOI: 10.1021/acsnano.9b00108

Heating TEM tomography
Au/Pd octopods  

Au:Pd = 100:0 Au:Pd = 91:9



Synthesis facilities

Particle 
synthesis

Polymer 
synthesis 

Customized 
synthesis 



Synthesis facilities:
• Polymeric material: DWI (D)
• Inorganic nanoparticles: BIOMA (ES)
• Molecular design and upscaling: SYMO (NL) 

Library of microgels (DWI)



Library of nano-particles (BIOMA)



Supercomputing facility

JURECA



Supercomputing:
• JURECA @ FZ-Juelich JSC

Video courtesy Jens Elgeti FZJ
Saggiorato et al Nature Comm. 8:1415 DOI: 10.1038/s41467-017-01462-y

Support by JSC simulation labs



Organic polymer synthesis

Computer simulation

Photonic nano-
crystals

Active living 
matter



Apply for Access at: http://eusmi-h2020.eu 

Registration  find your instrument  write and submit the proposal



covers costs for:

• Access to facilities
• Travel
• Accommodation and subsistence

Applications from industry welcome !



More information

• Web portal 

• http://eusmi-h2020.eu

• Write an email 

• y.liu@fz-juelich.de

• p.lang@fz-juelich.de

• Follow EUSMI on Twitter 

• @EUSMI_H2020

mailto:y.liu@fz-juelich.de
mailto:p.lang@fz-juelich.de

