


SNIM – NeaSpec – 3 tunable QC lasers 

Raman AFM  - TERS - Renishaw -
Bruker
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Fundamental selection rule 

of infrared absorption
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Fundamental selection rule

of Raman scattering

BAND INTENSITIES PROPORTIONAL 

TO CHANGES of POLARIZABILITY

in the course
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IR Raman 

Strong vibrational 
bands of amides, 

saturated aliphatic 
skeletons, esters

and OH-
components

Strong vibrational 
bands especially of 
saturated
aliphatic
skeletons







• Chemical images of samples



Microspectroscopy

Diffraction

1.22 (6.8 µm)

d =     =   6.4 µm

0.58 + 0.71

For 1469 cm -1, 

1.22 l

d = 

NA obj. + NA cond.

(1469 cm-1 = 6.8 µm )



Phys. Chem. Chem. Phys., 2000, 2, 

4651-4657

Infrared spectroscopy and 
microscopic imaging 
of stratum corneum models and skin

IR spectra from different 
regions of the tissue sample

Optical micrograph of a pigskin section

IR imaging 
(D) of the lipid C=O stretching mode

(G) the Amide II mode



Comparison of the Tablets

Different particle size of API

● Raman chemical maps of cross-sections of tablets

Batch 1

5x objective

Batch 2 

5x objective 



Tablet / detail 50x objective

Raman map



• Microspectroscopy

diffraction

• Nanospectroscopy –
techniques of near field

• The spatial 
resolution is under 
diffraction limit, it is 
limited mostly by 
probe aperture (probe 
diameter). 





Monitoring TriAcylGlycerols Accumulation by 
Atomic Force
Microscopy Based Infrared Spectroscopy in 
Streptomyces Species

(A) AFM topography (B) chemical mapping (C) local IR spectra







SNIM - NeaSpec Micrometer squares,  height  20 nm – IR images

Intensity image Phase image



SNIM - NeaSpec

Intensity image Phase image

Micrometer squares – height  20 nm - IR images



SNIM images 5x5 μm of the Au electrode surface. 
Mechanical amplitude signal (A) and optical signal (B).







Au tip



VÝVOJ EXPERIMENTÁLNÍCH 

METODIK PRO HROTEM ZESÍLENOU 

RAMANOVU SPEKTRSKOPII

- BAKALÁŘSKÁ PRÁCE 2015/16

Martin Král
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TERS s STM

Hotspot Mapování při 1376 cm-1



TERS s mikroskopií střižných sil









In the material sciences, 

TERS and IR nanoscopy are gaining attention as 

appropriate non-destructive and high-resolution 

(molecular dimension) technique. 

The spatial nano-resolution and chemical 

specificity 

- structural and chemical properties of

nanocomposites ?

- behavior of molecules on surface of nanostructured
material?



In the life sciences, 

TERS and IR nanoscopy are gaining attention as 

appropriate label-free and high-resolution (molecular 

dimension) technique. 

The spatial nano-resolution and chemical 

specificity 

- structural properties on cell membranes, 

polypeptides, fibrils?

- interactions between the human stratum corneum

and topically applied liposomal systems?



522,5 cm-1


