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The Anasys Instruments nanoIR2 system includes an Atomic Force Microscope (AFM) which can 

scan the sample and generate topography images of the sample. In addition, the nanoIR2 uses a 

pulsed, tunable IR source to excite molecular absorption in a sample as shown in the figure below. As 

the sample absorbs radiation, it heats up, leading to a local rapid thermal expansion of the sample. 

The rapid thermal expansion is sensed by the AFM cantilever due to the pulses exciting resonant 

oscillations of the cantilever. These oscillations decay in a characteristic ring-down.  

Special data acquisition electronics measure the cantilever deflection in relation to the laser pulses. 

The ring-down can be analyzed via Fourier techniques to extract the amplitudes and frequencies of 

the oscillations. Measuring the amplitude of the cantilever oscillation as a function of the source 

wavelength creates local absorption spectra that are similar to standard transmission spectra taken 

using an FTIR. In addition, the oscillation frequencies of the ring-down measured using the Fourier 

techniques can be used to measure the mechanical stiffness of the sample qualitatively. The IR 

source can also be tuned to a single wavelength to simultaneously map surface topography, 

mechanical properties, and IR absorption in selected absorption bands.  

The nanoIR2 system can also perform local thermal measurements of the surface of a sample. These 

measurements are made by bringing a probe capable of being heated into contact with the surface of 

the sample. The probe is typically a microfabricated structure made of Silicon in which there is a sharp 

tip at the end of a long cantilever extending from a cantilever substrate. The sharp tip contacts the 

sample surface while the long cantilever allows sensitive force control between the tip and sample. 

The probe is resistively heated by flowing current through a conductive path in the cantilever. The 

system will automatically ramp the probe temperature and record the deflection of the probe along 

with a number of other possible signals. The probe can be manually positioned at a number of 

locations or alternatively the system also has the capability using the Array function to measure the 

sample over an area on the surface of the sample.  
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