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Research Work Experience 

Aug 2020-Present Senior Scientist & Lecturer in the Lab of Organic Chemistry, Department of 
Chemistry and Applied Biosciences, ETH Zurich, Switzerland 

Oct 2020-Present Visiting Professor at the School of Sciences, Hangzhou Dianzi University, China 
Apr 2017-Jul 2020 Higher Research Scientist in the Surface Technology Group, Department of 

Chemistry and Biological Sciences, National Physical Laboratory (NPL), UK  
Oct 2011-Mar 2017 Research Scientist in the Surface Technology Group, Department of Chemistry and 

Biological Sciences, National Physical Laboratory, UK  

 

Teaching Experience 

• Principle Lecturer, Nanoscale Molecular Imaging, Spring Semester (2022, 2023) ETH Zurich 

• Lecturer, Spectra Interpretation of Organic Compounds, Spring Semester (2021-2023) ETH Zurich  

Academic Qualifications 

• 2015-2018: PhD from Department of Chemistry, Utrecht University, Netherlands  
o Thesis title: Development of tip-enhanced Raman spectroscopy and its application to heterogeneous 

catalysis research. Thesis supervisor: Prof. Bert Weckhuysen 

• 2010-2011: Master of Research in Physics at the Nanoscale with distinction from Department of 
Physics, King’s College London 
o Thesis title: Nanoscale chemical characterisation using tip-enhanced Raman spectroscopy. Thesis 

supervisor: Prof. David Richards 

• 2006-2010: Bachelor of Technology in Engineering Physics from Department of Physics, Indian Institute 
of Technology Delhi 
o Thesis title: Deposition and characterisation of silver nanoparticles on patterned silicon/glass 

substrates. Thesis supervisor: Prof. J. P. Singh 

• 2005-2007: Bachelor of Science in Economics with 1st class honours from London School of Economics  
  

Professional Memberships 

• Member, Swiss Chemical Society                                 2022 - Present 

• Member, International Society for Optics and Photonics (SPIE), USA                                        2022 - Present 

• Member (MRSC), Royal Society of Chemistry                                                2017 - Present  

• Member (MInstP), Institute of Physics                   2017 – Present 

Awards & Honours  

• Masao Horiba Award for advancement of optical nanospectroscopy for high-resolution chemical 
characterization of novel semiconductor materials, HORIBA Ltd., Japan (2023) 

• Chartered Physicist (CPhys) Award from the Institute of Physics, UK (2017) 

• Rayleigh Early Career Award by the National Physical Laboratory, UK (2016) 

• Distinguished Paper Award at the International Conference on Tip-enhanced Raman Spectroscopy, 
Osaka, Japan (2015) 

• Award of Academic Excellence by the University of London, UK (2005) 
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Raman spectroscopy through elimination of far-field artefacts” Applied Physics Letters 2014, 
104, 123106  

37. C. Blum, L. Opilik, J. M. Atkin, K. Braun, S. B. Kämmer, V. Kravtsov, N. Kumar et al. “Tip-
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38. J. Pollard, N. Kumar, A. Rae, S. Mignuzzi, W. Su, D. Roy “Nanoscale spectroscopy: An 
emerging tool for the characterisation of 2-D materials” Journal of Material Nanoscience 
2014, 1(1) 39-49 

39. M. Hirtz, N. Kumar, L. Chi “Simulation modelling of supported lipid membranes - A review” 
Current Topics in Medicinal Chemistry 2014, 14 (5), 617-623  
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Interface Science 2013, 389 (1), 206-212 

 
Book chapter 
41. A. Krayev, J. F. Schultz, N. Jiang, S. Goswami, A. Tempez, S. Ambardar, D. V. Voronine, N. 

Kumar et al. “Near-Field Nanospectroscopy and Tip-Enhanced Raman Spectroscopy (TERS)” 
in Nanoscopy and Nanospectroscopy, CRC Press, Boca Raton, 2023, 131-252 

42. N. Kumar* “Nanoscale chemical characterisation of peptides and proteins using tip-
enhanced Raman spectroscopy” in Amino Acids, Peptides and Proteins: Volume 43, The Royal 
Society of Chemistry, UK, 2019, 43, 127-153 

 
International Conference Presentations & Invited Seminars 

 

• “Non-destructive and label free chemical analysis using Raman spectroscopy at the micro and 

nanoscales”, Hangzhou Dianzi University, Hangzhou, China, Oct 2023 – Invited Seminar 

• “Non-destructive and label free chemical analysis using Raman spectroscopy at the micro and 

nanoscales”, Conference on Applied Surface and Solid Material Analysis 2023, ETH Zurich, Switzerland, 

Sep 2023 – Invited 

• “Label-free Analysis of Biological Membranes at the Nanoscale using Tip enhanced Raman Spectroscopy”, 

Enhanced Nanospectroscopy and Nanoimaging 2023, San Diego, USA, Aug 2023 – Invited   

• “Label-Free Nanoanalysis of Biomembranes using Tip Enhanced Raman Spectroscopy”, University of 

Illinois at Chicago, USA, Aug 2023 – Invited Seminar  

• “Nanoscale Investigation of Heterogenous Catalytic Processes using Tip-Enhanced Raman Spectroscopy”, 

Euroanalysis 2023, Geneva, Switzerland, Aug 2023  

• “Nanoscale Investigation of Surface Catalytic Processes using Tip-Enhanced Raman Spectroscopy”, Raman 

Workshop 2023, ETH Zurich, Switzerland, Jun 2023 - Invited  

• “Label-free Biomolecular Analysis at the Nanoscale using Tip enhanced Raman Spectroscopy”, Anakon 

2023, Vienna, Austria, Apr 2023 - Keynote 
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• “Surface Molecular Analysis at the Nanoscale using Tip-Enhanced Raman Spectroscopy”, CHanalysis 2023, 

Beatenberg, Switzerland, Mar 2023  

• “Nanoscale Chemical Analysis using STM-based Tip-enhanced Raman Spectroscopy”, Max Plank Institute 

Stuttgart, Germany, Jan 2023 – Invited Seminar  

• “Nanoscale chemical imaging of 2D materials using tip-enhanced optical spectroscopy” 8th International 

Conference on Tip-Enhanced Raman Spectroscopy, Paris, France, Nov 2022 - Keynote  

• “Visualizing Surface Phase Separation in PS-PMMA Polymer Blends at the Nanoscale using TERS” 9th 

International Conference on Advanced Applied Raman Spectroscopy, Paris, France, Sep 2022 - Invited   

• “Molecular-level insights on reactive arrangement in on-surface photocatalytic coupling reactions” 

Enhanced Spectroscopies and Nanoimaging 2022, San Diego, USA, Aug 2022 - Invited  

• “TERS protocol for Nanoscale Chemical Imaging of Commercial Functionalized Few-layer Graphene” 27th 

International Conference for Raman Spectroscopy, Long Beach, USA, Aug 2022 

• “Nanoscale chemical imaging of 2D materials using tip-enhanced optical spectroscopy”, University of 

Chemistry and Technology, Prague, Czech Republic, Apr 2022 -  Invited Seminar 

• “Nanoscale chemical imaging using TERS: Application to biological, catalytic & 2D materials”, ETH Zurich, 

Switzerland, May 2020 - Invited Seminar 

• “TERS Imaging of Commercial Functionalized Multi-layer Graphene,” The 7th International Conference On 

Tip-Enhanced Raman Spectroscopy, Xiamen University, China, Nov 2019 

• “Applications of plasmon-enhanced optical nanospectroscopy in catalysis, organic electronics and 2D 

materials,” University of Nottingham, UK, Oct 2019  – Invited Seminar 

• “Principles and applications of plasmon-enhanced optical nanospectroscopy,” Hangzhou Dianzi 

University, China, Oct 2019  – Invited Seminar 

• “Nanoscale molecular imaging using tip-enhanced Raman spectroscopy,” Sharp Meets Bright Workshop, 

Columbia University, New York, USA, Sep 2019  – Invited  

• “Molecular Imaging beyond diffraction limit using tip-enhanced Raman spectroscopy,” International 

Conference on Advanced Applied Raman Spectroscopy (RamanFest 2019), University of Oxford, UK, Jun 

2019 – Invited  

• “Nanoscale chemical imaging of phospholipid molecules in a biological cell using tip-enhanced Raman 

spectroscopy,” Bioimaging Symposium, University of Southampton, UK, Jan 2019 – Invited  

• “Molecular mapping beyond diffraction limit using tip-enhanced Raman spectroscopy,” 

Nanospectroscopy and Nanoimaging symposium 2018, SPIE, San Diego, USA, Aug 2018 – Invited  

• “Nanoscale chemical imaging of solid-liquid interfaces using tip-enhanced Raman spectroscopy,” 26th 

International conference in Raman spectroscopy, Jeju, Korea, Aug 2018    

• “Molecular mapping beyond diffraction limit using tip-enhanced Raman spectroscopy,” Raman Workshop 

2018, ETH Zurich, Switzerland, Jun 2018 – Invited  

• “Nanoscale chemical mapping using tip-enhanced Raman spectroscopy,” SciX Spring 2018 meeting, 

Glasgow, UK, Apr 2018 – Poster presentation 

• “Application of tip-enhanced optical spectroscopy in nanoscale characterisation of catalytic activity,” 13th 

European Congress on Catalysis, Aug 2017, Florence, Italy   

• “Nanoscale mapping of catalytic activity using tip-enhanced Raman spectroscopy,” North American 

Catalysis Society Meeting, Denver, USA. Jun 2017   

• “Simultaneous topographical, chemical and electrical surface imaging at the nanoscale,” European 

Material Research Society Spring Meeting, Strasbourg, France, May 2017 – Invited  

• “Visualising surface chemistry beyond diffraction limit using tip-enhanced Raman spectroscopy,” 

Chemnitz University of Technology, Germany, Feb 2017 – Invited Seminar 

• “Nanoscale mapping of activity in heterogeneous catalysts using tip-enhanced optical spectroscopy,” UK 

Catalysis Conference, Loughborough, UK, Jan 2017 – Keynote  



 

 

• “Extending the plasmonic lifetime of tip-enhanced Raman spectroscopy probes,” 25th International 

conference in Raman spectroscopy, Fortaleza, Brazil, Aug 2016   

• “Nanoscale mapping of catalytic activity using tip-enhanced Raman spectroscopy,” 5th International 

Conference on Tip-Enhanced Raman Spectroscopy, Osaka, Japan, Oct 2015    

• “Accurate measurement of enhancement factor in tip-enhanced Raman spectroscopy,” 24th International 

conference in Raman spectroscopy, Jena, Germany, Aug 2014    

• “Tip-enhanced Raman spectroscopy: Principles & applications,” Karlsruhe Institute of Technology, 

Karlsruhe, Germany, Aug 2013 – Invited Seminar 


