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I. Objectives 

The major objectives of carrying out the secondment at Nanonics were to gain 

expertise in handling the commercial AFM/ AFM-TERS setups and at the same 

time, get familiar with the working ethics of an industrial environment. During 

my stay at Nanonics I worked with Dr. Rimma Dechter, Manager of Analytical 

services. Under her guidance I learned to handle the Multiview 2000 system, an 

optically integrated scanning probe microscopy (SPM) system for AFM and 

Raman measurements developed by Nanonics. The Multiview 2000 offers a 

very stable feedback mechanism for SPM applications in the form of normal 

force feedback with tuning fork actuation and enables both tip and sample 

scanning.  When integrated with a suitable laser and spectrograph, Multiview 

2000 can be used to detect enhanced nearfield Raman signatures from samples 

with a lateral resolution of ~ 30 - 40 nm.  

 

 

 

 



 

II. Experiments 

 
1. Nearfield Raman signature of methyl ammonium lead iodide 

(CH3NH3PbI3) perovskite thin films:  

 

Sample preparation:  

CH3NH3PbI3 is highly sensitive to moisture, and hence, the thin films have 

to be manufactured under inert conditions of a glovebox. As there was 

no provision for the same at/near Nanonics, I had to prepare them in a 

glovebox beforehand, vacuum seal and ship them. A solution containing 

equimolar concentration of the two precursors – CH3NH3I and PbI2 in 

DMF solvent is spin coated onto a suitable substrate and annealed. 

Despite the extreme measurements that were taken to prevent external 

interferences, most of the samples were degraded when I measured 

them. The intact black film turned yellow indicating degradation.  

 

Results:   

Despite degradation, I was able to obtain TERS signal from some of the 

perovskite samples. As can be seen from Figure 1, enhanced nearfield 

Raman signals were obtained from CH3NH3PbI3 thin films deposited on 

Au/mica substrates when 532 nm laser spot is focused on to an AFM tip 

(manufactured by Nanonics) in tapping mode. The filter cut off of the 

system is at 96.88 cm-1 which coincides with reported band of the 

perovskite attributed to Pb-I stretching.  Although the peak at 116 cm-1 is 

present in both the far field and near field TER spectra, the signal at 145 

cm-1 appear to be a near field signal from the sample enhanced due to 

the presence of the TERS tip.  TERS from the tip focused onto a clean 

blank Au/mica substrate (labelled in the figure as Tip) shows two bands 

at 350 and 400 cm-1 (indicating that the tip is contaminated) but no 

bands at lower wavenumbers. This ensures that the enhanced peak at 

145 cm-1 in the near field spectra is in fact from the sample itself.  All 

bands appearing in the 100-200 cm-1 have been assigned to the libration 

motion of the methyl ammonium cation [1]. This implies that both the 



bands at 116 cm-1 and 145 cm-1 can be assigned to the libration of the 

cations.  

 
 

Figure 1: TERS of CH3NH3PbI3 thin film on Au/mica substrate measured using 

AFM/TERS setup developed by Nanonics.  

 

 

Here, it appears that only the band at 145 cm-1 is enhanced in the 

presence of the TERS tip.  The overall increase in the background 

observed can also be attributed to the near field enhancement.  

  

 

 



 

 

2. Imaging carbon nanotubes: 

 

Sample preparation:  

After trial and error, annealed MoS2 coated carbon nanotubes were 

dispersed in ethanol and transferred onto Au/mica substrates.  

 

Results: 

a)                                                             b) 

   
  

Figure 2 a) AFM scan of MoS2 coated carbon nanotubes on Au/mica substrate 

imaged using Nanonics Multiview 2000 system, b) Height profile of selected 

nanowires as marked in a.  

 

Figure 2 shows the AFM scans of MoS2 covered carbon nanotubes. From 

the height profile shown in figure 2b, the average diameter of the 

nanotubes is found to be 15 nm.   

 

 

 

 

 

 

 

 



 

III. Conclusion 

 
My secondment at Nanonics was planned with two aspects in mind – to 

collect data that will be useful in the completion of my current project 

and to get exposed to an industrial working condition. Near field Raman 

signatures (TERS) of perovskite thin films were obtained using the 

Multiview 2000 SPM module integrated with a Raman microscope. MoS2 

coated carbon nanotubes were successfully dispersed onto an Au/mica 

substrate and subsequently imaged using the AFM with normal force 

tuning fork feedback. 

At Nanonics, it was intriguing to see the versatilities of their instruments,   

catering to the needs of clients from diverse backgrounds. According to 

the clients’ needs, the company effectively provides solutions to the 

extent of the instruments' capabilities. There was efficient division of 

labor with in the small work force, enabling quick integration of 

customer-specific modules. Overall, it was a professional environment 

and for a first timer, it impressed upon me as an ideal workplace. 
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Stephanie Jung

From: Rimma Dechter <rimma@Nanonics.co.il>

Sent: Donnerstag, 13. Oktober 2016 14:28

To: jungst@mpip-mainz.mpg.de; aaron Lewis

Subject: RE: Secondment Report- Amala

Dear Stephanie, 

I have checked last version of Amala`s report. To my mind everything is correct there. 

Best wishes, 

Rimma. 

 

From: Stephanie Jung [mailto:jungst@mpip-mainz.mpg.de]  

Sent: Thursday, October 13, 2016 3:20 PM 

To: Rimma Dechter; aaron Lewis 

Subject: RE: Secondment Report- Amala 

 

Dear Aaron and Rimma,  

 

I hope all is well with you. I just wanted to check if you both were able to review Amala’s secondment report. Please 

confirm that it is correct and true when you get the chance. 

 

Many thanks and kind regards, 

Stephanie  

 

From: Stephanie Jung [mailto:jungst@mpip-mainz.mpg.de]  

Sent: Montag, 10. Oktober 2016 16:56 

To: 'Rimma Dechter'; 'aaron Lewis' 
Subject: Secondment Report- Amala 

 

Dear Aaron and Rimma, 

 

I hope you both are doing well. Could you please review the enclosed secondment report for Amala and write back 

to confirm that the contents are correct and true? Amala has made the suggested corrections. I need to document 

your confirmation for the EU. Many thanks! 

 

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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