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Supplementary Figure S1. Scheme of the PFIR microscopy apparatus. The inset shows the 
laser-induced mechanical response due to the infrared resonances in the sample. 

In brief, the peak force infrared (PFIR) microscopy is an action-based infrared microscopy that combines 
the peak force tapping mode of AFM1 with infrared pulse excitation. As mentioned in the main text, the 
details of the PFIR are described in our article.2 Supplementary Figure S1. conceptually shows the 
operational scheme of PFIR microscopy. The aerosol particles are supported on the flat substrate and are 
scanned under the feedback of peak force tapping of a Bruker Multimode 8 AFM. The infrared radiation 
from a quantum cascade laser (QCL, MIRcat, Daylight Photonics) is tunable in the mid-infrared frequency 
to match the vibrational resonances of the sample. The QCL emits laser pulse, and the timing of the pulse 
is synchronized with the intermittent contact of the AFM probe in the peak force tapping cycle. The 
infrared absorption of the sample leads to volume change (e.g., thermal expansion) and excitation of the 
contact resonance of the cantilever of the AFM probe. The position sensor of the cantilever deflection 
reads the thermal expansion through the detection of the baseline shift, and the excitation amplitude of 
the contact resonance oscillation. Because the amplitude of the laser-induced mechanical response is 
proportional to the absorption of the infrared laser, nanoscale imaging infrared absorption is achieved by 
registering the laser induced mechanical response while scanning the position of the AFM tip. At the same 
time, the mechanical information of the sample is simultaneously registered by the peak force tapping 
mode. A PFIR spectrum is obtained by registering the laser-induced mechanical response while sweeping 
the infrared frequency within the tuning range of the QCL, while the tip is held to a specific location in the 
peak force tapping feedback.
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