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SECONDMENT REPORT  

 

Name/ ESR Number:  Carolina Rendón Barraza, ESR 5-2 

Beneficiary Institution: Institut Fresnel 

Secondment location: Friedrich Schiller University, Jena and ETH, Zürich 

Duration of secondment: 3 weeks (10. – 14. Nov 2014 and 29. Nov – 11. Dec 2015) 

 

I. Objectives 

The purpose of this secondment was to prepare and investigate via different 

imaging techniques, various nanoscale BaTiO3 particles that can be used with the 

novel polarization resolved nonlinear microscopy (PNOM) technology [1] and in 

doing so, to obtain a more accurate characterization of these nanostructures. 

 

II. Experiments 

 

As part of the Molecular Microscopy FINON course, we obtained BaTiO3 (BTO) 

particles from Prof. Grange to be measured with our polarization resolved 

nonlinear nanoscopy (PNOM) technique. The produced images (for example, Fig. 

1a) displayed a different behavior from the one expected from a conventional 

nonlinear crystal (for example, KTP, Fig. 1b), which could be related to the 

crystalline composition of BTO, and that is currently not fully understood in the 

nanoregime [2]. 

 

a) b)  

Figure 1: Example of a) PNOM imaging of a 100 nm BTO single crystal, which 

seems to show an interface related effect. B) Same imaging and analysis for a KTP 

150 nm particle that shows a more intuitively expected homogenous behavior.  

 

The secondment at Prof. Grange’s lab had the purpose of investigating deeper 

such a crystalline structure by using a combination of imaging and non-imaging  



techniques. Examples of these measurements can be seen in Fig. 2 and Fig. 3. We 

started by preparing our samples by spin coating BTO particles from a number of 

fabricants and various sizes into clean glass substrates marked with gold matrices 

to facilitate the labelling of individual nanoparticles. After this, we used a dark 

field microscope to find probable individual particles. Next, we did AFM 

measurements, SEM imaging and we obtained the Mie scattering spectrum of 

some of these particles. 

 

a)  b)   

 

Figure 2: Example of a) a Dark Field image of BTO particles over a glass 

substrate marked with gold, and b) an AFM image of a single BTO particle. 

 

The second part of this secondment came after taking the first samples back to 

Institut Fresnel where we used our technique to image them. Even though some 

of these measurements were useful, we also encountered some experimental 

difficulties, due to the fact, for example, that we were using a glass substrate 

rather than the recommended coverslip. For the next visit, we therefore made 

sure to use only coverslips, which, however suitable for experiments in our lab, 

were unfortunately not ideal for the mentioned experiments in Prof. Grange's 

lab. This is mainly due to the reason that a coverslip without a conductive layer is 

not the ideal substrate to use at SEM or AFM installations. 

a) b)   

 

Figure 3: Example of a linear Mie scattering spectrum for two different BTO 

single particles, and b) a SEM image of a BTO aggregate composed of three 

individual particles (~ 300 nm). 



At the end, however, we managed to obtain a lot of useful characterization data 

from all of these samples, which were further measured in the PNOM 

experiments at Institut Fresnel.  

 

III. Conclusion 

 

We have successfully built a collaboration with Prof. Grange in which we have 

demonstrated the complementary use of multiple imaging and detection 

techniques. Using polarization resolved nonlinear microscopy method we were 

able to image a composite substructure in BaTiO3 nanoparticles. The 

collaboration enabled us to further characterize such particles and in doing so, it 

provided a significant improvement to the skillset of the researcher. The 

experience of taking Mie-scattering spectra, SEM-images, AFM-images, Dark Field 

images, as well as spin-coating samples now belong to the researcher, including 

the knowledge of combining results of these experiments. The difficulties that 

arose in the experiments during the secondment due to the choice of using 

coverslips as opposed to glass substrates were overcome. 
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Stephanie Jung

From: Rachel Grange <grange@phys.ethz.ch>

Sent: Montag, 10. Oktober 2016 08:49

To: jungst@mpip-mainz.mpg.de

Subject: Re: Secondment Report- Carolina

Dear Stephanie,  

This message is to confirm that the secondment report is describing accurately what we did with Carolina 

Rendon. 

Kind regards 

Rachel 

 

Le 07.10.2016 à 09:54, Stephanie Jung a écrit : 

Dear Rachel, 

  

I hope you are doing well. Could you please review the enclosed secondment report for Carolina and 

write back to confirm that the contents are correct and true? I need to document your confirmation 

for the EU. Thank you! 

  

Have a nice weekend and kind regards, 

Stephanie  

  

  

FINON Program Manager 

Max Planck Institute for Polymer Research 

Ackermannweg 10 

55128 Mainz, Germany 

Tel: +49 6131-379-549 
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