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Figure S1. Comparison between experimental (Exp) and finite-difference time-domain (FDTD) sim- 16 

ulated optical transmission spectra for (a) 2.5 nm Pd/TAF, and (b) 5 nm Ti/2.5 nm Pd/TAF thin film 17 

configurations. 18 
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Figure S2. (a) Dielectric functions of the metal and its hydride for the 5 nm Ti/2.5 nm Pd bilayer 22 

structure, calculated using S1 equation. (b) Hydrogen-induced optical transmission change (ΔT) ob- 23 

tained from experimental measurements (Exp) and theoretical calculations (Cal) based on the equa- 24 

tion 1 described in the main text. (c) Comparison between simulated (FDTD) and experimental ΔT 25 

spectra for the same bilayer sample. 26 

 27 

Dielectric functions of the metals Pd and Ti along with their respective hydrides 28 

PdHx and TiHx were extracted from literature data [1] . To estimate the optical behavior of 29 

the bilayer (5 nm Ti/2.5 nm Pd) structure, the effective dielectric function was calculated 30 

using a weighted average approach (Eq. s1), appropriate for thin films whose total thick- 31 

ness is much smaller than the wavelength of interest [2]. The expression for the effective 32 

dielectric function is given by:  33 

 34 

          εeff =
dPd×εPd   +  dTi×εTi 

dTi  +  dPd
                    (S1) 35 

 36 

 37 

 38 

 39 
 40 

Figure S3. (a) Optical hydrogen sorption isotherms of the 5 nm thin film measured at various near- 41 

infrared (NIR) wavelengths. (b) Normalized isotherms corresponding to the wavelengths shown in 42 

panel (a). (c) Hydrogen response times at the corresponding NIR wavelengths. 43 
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Figure S4. Sensing performance of the 5 nm Ti/ 2.25 nm Pd/ 30 nm TAF sensor (a) Hydrogen-induced 50 

optical transmission changes (ΔT(λ) = T1000 mbar − T0 mbar) across the spectral range of 400 – 1600 nm. 51 

(b) Optical hydrogen sorption isotherm at λ = 1550 nm. (c) Comparison of response times between 52 

the Ti/Pd/TAF sensor and Pd/TAF reference film under hydrogen pressure ranging from 1 to 100 53 

mbar.  54 

 55 
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Figure S5. Optimized 5 nm Ti/ 1.9 nm Pd/ 30 nm TAF sensor (a) Hydrogen-induced optical trans- 58 

mission changes (ΔT(λ) = T1000 mbar − T0 mbar) of the across the 400 – 1600 nm spectral range (b) Limit 59 

of detection (LOD) of the optimize sensor, where the sensor response follows sievert’s power law, 60 

expressed as,  
Δ T

T
 ∝ (PH2

)
m

 [3]. 61 
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