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S.2. Experimental details

S.2.1. Experimental steps in cantilever preparation
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Figure S1. The experimental steps used in this study to prepare the cantilever sensor. The
schematic includes the steps involving the preparation of the polydimethylsiloxane (PDMS)

solution, the photopolymer layer, the grating recording and the curing stages as described in
Materials and Methods section of the paper.



S.2.2. Cantilever sensor description
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Figure S2. Side (a) and front (b) schematic (not at scale) view of a cantilever sensor formed
from an inactive (here, PDMS) layer and an active (here, a photopolymer layer patterned with
a diffraction grating) layer. The dimensions and the position of the grating are included. (c) A
typical photograph of such bi-layer hybrid cantilever placed on a glass slide.



S.2.3. Theoretical Bragg selectivity curves

1.0 - (a)

Diffraction efficiency (a.u.)
=)
th
T

=
(—]
T

% 200 lines/mm
A 400 lines/mm |
@ 500 lines/fmm
H 800 lines/mm
v 1000 lines/mm+

FWHM (°)

4.0

3.5

-[>- FWHM

~
= \D
-~ -

400 600 800

Spatial frequency (lines/mm)

Diffraction efficiency (a.u.)

FWHM (°)

g
= i

i
i
T

=)
[—}

i \ - FWHM

~
-D
-~ -

e

Deviation from Bragg angle (°)

0.5

0 S0

100
Thickness of the photopolymer layer (um)

150

Figure S3. Theoretical curves of (a)diffraction efficiency of holographic gratings with spatial
frequency of 200, 400, 500, 800 and 1000 lines/mm and constant thickness of 60 um; (b)
dependence of the FWHM (°) calculated from (a) on the grating spatial frequency; (c)

diffraction efficiency of holographic gratings with special frequency of 500 lines/mm and
thicknesses of 25, 50, 75, 100 and 125 um; (d) dependence of the FWHM (°) calculated from (c)
on the grating thickness.



S3. A comparison between the new hybrid sensor and other technologies currently

available from limit of detection perspective.

Table S1. A comparison of the limit of detection for relative humidity of the proposed

technology to other relevant optical and micro-cantilever based technologies.

Sensor technology Limit of Reference
detection

DOE-cantilevers 0.1 % RH This paper

Flat holographic 1 % RH [47], [48], [39]

Sensors

MEMS 1.8% RH [32]

Fiber-sensor 0.12% RH [56]




