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Figure S1. The microscope images of the six positions on synthetic eumelanin thin film. The black

circles in the middle of each tile is the area exposed to an IR radiation beam with a 50 pm diameter.
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Figure S2.1. The observed evolution of the second derivative of the transmission spectra with

the reversible RH variation. a = 50. Position = 1.
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Figure S2.2. The observed evolution of the second derivative of the transmission spectra with

the reversible RH variation. a = 5. Position = 1.
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Figure S2.3. The observed evolution of the second derivative of the transmission spectra with

the reversible RH variation. o = 0.1. Position = 1.
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Figure S2.4. The observed evolution of the second derivative of the transmission spectra with

the reversible RH variation. o = 0.01. Position = 1.
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Figure S2.5. The observed evolution of the second derivative of the transmission spectra with

the reversible RH variation. a = 0.001. Position = 1.
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Figure S2.6. The second derivative of the transmission spectra of water vapor. The data

simulated from HITRAN database. a. = 0.001.
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Figure S3.1. The demonstration of the RH-dependent second derivative of the transmission

spectra dependence from a. o = 100.
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Figure S3.2. The demonstration of the RH-dependent second derivative of the transmission

spectra dependence from a. a = 50.
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Figure S3.3. The demonstration of the RH-dependent second derivative of the transmission

spectra dependence from a. o = 25.
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Figure S3.4. The demonstration of the RH-dependent second derivative of the transmission

spectra dependence from a. o = 5.
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Figure S3.5. The demonstration of the RH-dependent second derivative of the transmission

spectra dependence from a. o= 1.

x10™

o

1500 1550 1600 1650 1700 1750 1800
Wavenumber, cm™’

Second derivative of the transmission, arb.un.

Figure S3.6. The demonstration of the RH-dependent second derivative of the transmission

spectra dependence from a. o = 0.5, position Nel.
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Figure S4. - 84%. The observed evolution of the relative line strength with hydration of all
detected modes. In the legend, W refers to the central wavenumber of the mode in cm’!, L at
84% RH is normalization for this mode. The error bars were estimated from the L-M LSDM
algorithm. The green lines correspond to changes in humidity from 1.4% RH to 84% RH, and
blue lines, respectively, from 75% RH to 0% RH.
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Figure SS. - 0%. The observed evolution of the relative line strength with hydration of all

detected modes with reversible moisture change. On the legend, W refers to the central

wavenumber of the mode in cm’!, L at 1.4% RH is normalization for this mode. The error bars

were estimated from the L-M LSDM algorithm. The green lines correspond to changes in

humidity from 1.4% RH to 84% RH, and blue lines, respectively, from 75% RH to 0% RH.



