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Accurate and reliable hydrogen sensors are an important enabling technology for the large-

scale introduction of hydrogen as a fuel or energy storage medium. As an example, in a 

hydrogen-powered fuel cell car of the type now introduced to the market, more than 15 

hydrogen sensors are required for safe operation. To enable the long-term use of plasmonic 

sensors in this particular context, we introduce a concept for drift-correction based on light 

polarization utilizing symmetric sensor and sensing material nanoparticles arranged in a 

heterodimer. In this way the inert gold sensor element of the plasmonic dimer couples to a 

sensing-active palladium element if illuminated in the dimer-parallel polarization direction but 

not the perpendicular one. Thus the perpendicular polarization readout can be used to 

efficiently correct for drifts occurring due to changes of the sensor element itself or due to non-

specific events like a temperature change. Furthermore, by the use of a polarizing beamsplitter, 

both polarization signals can be read out simultaneously making it possible to continuously 

correct the sensor response to eliminate long-term drift and ageing effects. Since our approach 

is generic, we also foresee its usefulness for other applications of nanoplasmonic sensors than 

hydrogen sensing.  

 

 

Introduction  

Plasmonic sensors have shown great promise in a large number 

of different areas, e.g. material science, catalysis, and 

chemosensing, which are in focus here.1-4 The main reason for 

their success in such a wide range of fields stems from the fact 

that the LSPRs in metallic nanoparticles are sensitive to many 

different processes occurring at the nano level, including 

changes in the properties of the sensor itself (material, size and 

shape); the dielectric environment around the sensor; and also 

temperature.1, 5 However, this strength is also one of their 

largest weaknesses in that it can be challenging to isolate the 

desired signal from other unwanted contributions. One way 

usually applied to tackle this problem is separate reference 

measurements on, e.g., a blank sample and to subtract the two. 

However, often this does not fully solve the problem, since it is 

basically impossible to perform two completely identical 

measurements on two samples, with the only difference being 

the signal stemming from the process of interest. If applications 

in a real sensor device are targeted, it is furthermore very 

unpractical, if not impossible, to apply such a referencing 

strategy. Moreover, aging (changes of the sensor with time), 

temperature effects, as well as instabilities/drifts of the used 

light source and detector may become an issue and give rise to 

faulty readings when long-term use is targeted. This is critical 

in particular under harsh conditions in terms of temperature and 

chemical environment.  

Here we present a simple, yet very effective, way to solve the 

aforementioned issues by using simultaneous readout of two 

light polarization signals from the same sample and simple 

subtraction of the two. In coupled plasmonic systems, 

polarization is a common way to interrogate different resonance 

modes.6 Conceptually, separation of plasmonic modes using 

light polarization sensitive readout has previously been used for 

“self-referencing“ to differentiate between surface–bound and 

bulk refractive index changes in plasmonic biosensors, by 

relying on a mathematical formalism and asymmetric 

nanostructures to achieve spectral mode splitting.7, 8  

We further advance this concept by demonstrating that with 

appropriate sample design and by relying on symmetric 

plasmonic sensor nanoparticles the measurement obtained in 

one polarization direction can be used efficiently to reference 

and drift-correct the sensor signal measured at the second 

polarization by means of simple signal subtraction, i.e. without 

the need for mathematical analysis. In other words, the actual 

measurement and the reference measurement can be carried out 

at the same time, in the same experiment and on the same spot 

on the sample. Furthermore, using a polarizing beamsplitter, the 

two polarization signals can be measured simultaneously 

making it possible to continuously correct the sensor readout in 

real time. This is of particular relevance for the emerging fields 

of nanoplasmonic sensing applications in materials science and 

catalysis,1 as well as gas sensing,4, 9 where the plasmonic 

nanostructures are exposed to harsh chemical and thermal 

conditions over extensive periods of time and thus prone to 

signal artifacts due to unspecific changes of the sensor 

nanoparticles themselves. 
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We exemplify our approach on a plasmonic hydrogen sensor, 

which is motivated by the fact that with the recent market 

introduction of the first series-type hydrogen fuel cell cars,10, 11 

and the prospect of a hydrogen economy at hand,12 the 

development of safe and reliable hydrogen sensors becomes 

increasingly urgent. The wide flammability limits of hydrogen 

in air (4-75 vol.%) in combination with low ignition energies 

makes fast and accurate detection of hydrogen leaks a vital part 

in any hydrogen driven vehicle but also in places where such 

vehicles are parked indoors, and in the necessary hydrogen 

infrastructure around them.  Also in other contexts than a 

hydrogen economy scenario, hydrogen sensors are becoming 

increasingly important, for example in many industrial 

processes, in the food industry, and in health monitoring or 

disease diagnostics.13-17  

The basic idea of our approach is to achieve the drift-correction 

functionality by organizing a plasmonic sensor element (here a 

Au nanoantenna) and an “active” analyte particle (here a small 

Pd nanoparticle that specifically interacts with hydrogen) in a 

“dimer”18, 19 fashion in such a way that only for one light 

polarization near field coupling between the sensor and active 

particle will occur. In contrast, for the second polarization no 

coupling occurs and changes to the active particle do not affect 

the LSPR of the sensor element but will only reflect changes 

occurring to the sensor element itself. Thus, signals related to 

ageing, temperature induced changes to the sensor element, 

non-specific events, light source fluctuations, etc. are easily 

accounted for and thus eliminated.  

For this direct drift-correction approach to work, it is critical 

that the plasmonic response of the Au sensor elements (absolute 

amplitude of the shift) for the two polarizations is as similar as 

possible with regard to all changes except the ones occurring to 

the analyte particle. This means that the two resonances 

spectrally should be as close as possible since their response to, 

e.g., dielectric changes strongly depends on their spectral 

position.20, 21 To achieve this we use symmetric plasmonic 

sensor elements (i.e. nanodisks) in contrast to earlier attempts 

using mode-splitting in rod-shaped plasmonic particles.7 The 

symmetric sensor nanoparticle design has the further advantage 

that if any thermally induced shape changes occur during 

operation, these changes will take place with equal probability 

in all directions, i.e. in an isotropic way. Thus, it is more likely 

that they can be accounted for compared to a situation relying 

on asymmetric plasmonic particles.      

 

Results and discussion 

To demonstrate the working principle of our polarization-based 

drift-correction we present a plasmonic hydrogen sensor based 

on Au-Pd heterodimers (Figure 1), where the hydride formation 

of Pd when exposed to hydrogen gas is used as model process 

to demonstrate the concept. As an important detail, we note that 

the Pd element size is chosen significantly smaller than the Au 

element to minimize spectral overlap of the respective LSPRs 

to reduce hybridization. We chose the Pd-H system as our 

model because it has been widely explored in the context of 

plasmonic hydrogen sensing,3, 4, 22-25 and because the hydride 

formation process is both reversible and temperature 

dependent.26 With this sensor design, as changes occur to the 

Pd particle upon interaction with hydrogen, they will mostly 

affect the LSPR of the Au sensor element if the structure is 

excited by light polarized parallel to the dimer axis. When 

excited in the perpendicular polarization direction, the Au 

sensor resonance will basically be unaffected.27 

 

 

 
 

Figure 1. Sketch of the drift-corrected nanoplasmonic 

hydrogen sensing principle with an SEM image of the used 

AuPd heterodimer structures in the background. The sensor 

consists of a quasi-random array of heterodimers featuring a 

large, inert disk-shaped Au sensor element (diameter 140 nm), 

and a small hydrogen-sensitive Pd particle (diameter 40 nm) 

fabricated next to it. The size-mismatch is chosen such that the 

LSPRs in the Au and Pd elements are significantly spectrally 

detuned. By the use of a polarizing beamsplitter the extinction 

spectra of polarizations parallel and perpendicular to the dimer 

axis are monitored simultaneously. The inset shows extinction 

spectra for the two polarizations, parallel (blue) and 

perpendicular (red). In the case of parallel polarization the Au 

disk plasmon couples to the Pd particle through its near field. 

For the perpendicular polarization the coupling is basically 

absent.   

 

The samples are fabricated on glass substrates using shrinking-

hole colloidal lithography (SHCL).28 This is a self-aligned 

nanolithography technique based on the self-assembly of 

charged polystyrene nanospheres to form an evaporation mask, 

which facilitates the efficient patterning of large surface areas 

(cm2) with the desired structures. At the same time, it also 

facilitates the independent accurate tuning of the size of the 

dimer elements. An overview SEM image of a typical sample 

surface is shown in Figure S1 in the Supporting Information. 

The obtained surfaces allow for efficient ensemble extinction 

measurements using simple optics and polychromatic light. In 

particular, a polarizing beamsplitter was placed between the 

sample and the spectrometer to simultaneously monitor both 

light polarizations, i.e. parallel and perpendicular to the dimer 

long axis. The principle is shown in Figure 1, together with 

corresponding extinction spectra for the two light polarizations 

as indicated by the arrows.  

For the hydrogen sensing experiments, the sample was mounted 

in a gas flow reactor where the atmosphere and temperature can 

be accurately controlled (for details see the Experimental 

section). The hydride formation and decomposition process in 

Pd can be induced by either changing the hydrogen 

concentration in the gas, or by changing the temperature of the 

sample at constant hydrogen concentration in the gas mixture. 

This makes it possible to study the sensor performance under 

either (i) constant temperature conditions and varied hydrogen 

concentration or (ii) at constant gas composition and varied 

temperature, respectively.   
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To really challenge and demonstrate the possibility for effective 

drift-correction we use freshly produced samples without 

subjecting them to any temperature pre-annealing. This is 

usually necessary to stabilize the sensor for operation at 

elevated temperature. If not preformed, large drifts in the signal 

will occur during the measurements due to recrystallization and 

reshaping effects of the nanostructures. Here we use these 

initial effects to “imitate” the effects of sensor aging over time 

and hence demonstrate the advantages of our drift-correction 

strategy.       

 

 
 

Figure 2. The top graph shows the LSPR-peak response of the 

sensor for light polarization parallel to the dimer axis (blue), 

polarization perpendicular to the dimer axis (red), and the 

difference between the two (green). Note the almost perfect 

correction for long-term irreversible peak shifts in the drift-

corrected (green) signal. The reshaping of the Pd particle 

induced by repeated hydride formation and decomposition, as 

seen in the two inset SEM images of the structures before (left) 

and after (right) the measurement, is the reason for the slight 

long-term signal drift that still is seen. Further cycling in 

hydrogen can be applied to completely eliminate this effect. 

The lower graph shows the temperatures (blue line) and 

hydrogen concentrations (green line) the sample was subjected 

to during the entire measurement sequence.    

 

Figure 2 shows an experiment where the as-fabricated sample is 

first subjected to pulses of 4 % hydrogen in Ar carrier gas at 

atmospheric pressure, followed by several temperature ramps 

from room temperature up to 100 °C in both pure Ar and Ar + 

H2 mixtures. The blue and red curves in the top graph 

represents the shifts of the plasmon resonance peaks for the two 

different polarizations. Blue corresponds to the Au sensor 

element probing the Pd particle via near-field interaction 

(parallel polarization), and red to the uncoupled situation 

(perpendicular polarization). Both signals show distinct peak 

shifts during the course of the experiment, however the blue 

curve show features not visible in the red one. We now use the 

perpendicular (red) signal to drift-correct the sensor response, 

i.e. we take the difference between the two signals (blue minus 

red). The resulting signal is shown corresponds to the green line 

in the graph. As the main result we find that the drift-corrected 

data now are only comprised of the peak shifts induced by the 

hydrogen sorption process in the Pd element, as induced by a 

change of H2 concentration (first part), and by a change in 

temperature at constant H2 concentration above the plateau 

pressure for hydride formation at room temperature (second 

part), as discussed in detail below. Most importantly we also 

notice only a minimal signal drift during the entire experiment 

after correction. The small still observed irreversible peak shift 

after the whole experiment is, however, to be expected since 

repeated hydrogen cycling will cause restructuring of the Pd 

particle caused by the lattice expansion induced during hydride 

formation before reaching a fully reversible equilibrium 

shape.29 This restructuring can be seen clearly in the inset SEM 

images in Figure 2, where the left image shows the as 

fabricated sample and the right one the sample after the 

experiment.  

 

 
 

Figure 3. Sensor response upon cyclic exposure to pure Ar 

(white shaded areas) and 4 % H2 in Ar (yellow shaded areas) at 

30 °C. The blue line shows the LSPR peak response of the 

sensor upon excitation in the parallel polarization configuration, 

and the red line in the perpendicular polarization. The green 

line shows the difference between the two polarization signals 

and does not exhibit any drift or irreversibility over the 3.5 h 

duration of the experiment.  

 

We now take a more detailed look at the measurement shown in 

Figure 2. Figure 3 shows the first cycling sequence between 

100% Ar and 4 % H2 in Ar (yellow shaded areas) at a constant 

temperature of 30 °C. At this temperature, 4 % H2 is enough to 

completely convert the Pd nanoparticle into its hydride phase 

(PdHx).
22 This is what is seen in the LSPR signal from the Au 

sensor element measured in the parallel polarization 

configuration (blue line). As the hydrogen is introduced the 

resonance shifts ~1 nm to the blue. This shift is reversed as the 

hydride is decomposed again in pure Ar atmosphere. The 

observed shift is the result of two effects occurring during the 

hydride formation: i) the change of the dielectric properties of 

the Pd particle as it is converted to PdHx, and ii) the 

aforementioned simultaneous volume expansion.24-26 In 

addition, apart from the reversible hydride 

formation/decomposition steps, an irreversible long-term drift 
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can be observed in the signal during the cycling. Comparing 

these observations with the response from the perpendicular 

polarization signal (red line) we notice that there are no steps 

observed during the PdHx formation, whereas the long-term 

drift is present also here. This indicates that this irreversible 

long-term peak shift is not related to the actual hydride 

formation but is caused by changes occurring exclusively to the 

sensor element itself. The most likely explanation for this shift 

is desorption of species like water and hydrocarbons from the 

sensor surface in the dry atmosphere of the reactor. The fact 

that no discernible shift is observed upon hydrogen exposure 

moreover confirms that coupling between the Au sensor 

element and the Pd particle in the perpendicular polarization 

configuration is absent, and that that possible contributions 

from higher order plasmonic modes in the Au elements are 

negligible in the analyzed range.  Thus, we can indeed use the 

perpendicular polarization signal to correct for nonspecific 

long-term drift in the sensor readout by simply taking the 

difference between the two polarizations, as shown by the green 

line in Figure 3.  

 

 

 
 

Figure 4. Drift correction during a temperature ramp from 30 °C to above 100 °C in 4% H2 in Ar. The top left graph shows the 

temperature ramp and the graph below shows the corresponding LSPR peak shifts measured in parallel (blue) and perpendicular 

(red) polarizations, as well as the difference (green) between the two. Notably, both the blue and red curves show significant 

irreversible peak shift (the reasons are discussed in the main text), whereas the difference signal is perfectly reversible and shows 

the following features: at the lower temperatures the Pd element is in the hydride phase (β-phase) until a critical temperature is 

reached where the hydride is decomposed into the α-phase (redshift). Upon cooling the opposite occurs, that is, below a critical 

temperature the hydride is formed again (blueshift). In the top right graph the difference signal is plotted versus the temperature of 

the sample, which yields a fully reversible isobar of the hydride decomposition and formation process in the Pd nanoparticle (note 

also the hysteresis between the decomposition and formation). The bottom right graph shows the numerical derivative of the isobar 

during the temperature increase (calculated using moving a linear fit with dT = 5 °C), yielding a signal similar to a temperature 

programmed desorption (TPD) measurement with a peak at the hydride decomposition temperature.  
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In Figure 4, which corresponds to the second temperature ramp 

in Figure 2, the gas composition is kept constant at 4 % H2, 

which means that the Pd element is in the hydride phase at 

room temperature. At the same time the temperature is ramped 

linearly from 30 to 100 °C and then allowed to cool back to 

30 °C. During the temperature increase, the PdHx phase will 

decompose into Pd and hydrogen gas at a specific temperature. 

As the temperature is decreased, the hydride will be formed 

again as soon as the temperature is reduced below the 

equilibrium temperature. In other words, we will also here run a 

hydride formation/decomposition cycle but now using the 

temperature instead of a change in hydrogen concentration to 

induce the process.  However, we also note that there typically 

is a distinct hysteresis in the formation decomposition 

process.26, 30 As before, the LSPR signal from the Au sensor 

element obtained for parallel polarization shows a clear 

response as the hydride is decomposed (T-increase) and formed 

again (T-decrease). However, this time a much more significant 

irreversible drift (~ 3 nm) is observed during the entire 

sequence. However, since this shift is also observed in the 

perpendicular polarization signal (red), we conclude that it 

predominantly stems from changes to the sensor element itself 

(e.g. recrystallization that typically occurs upon a mild 

temperature treatment).31 Moreover, during heating and 

cooling, a reversible peak shift of the Au sensor element is 

expected, predominantly due to lattice expansion-induced 

changes in electron density.5 The latter is clearly seen in the 

third and forth temperature ramp sequence in Figure 2 (as well 

as in detail in Figure S2 in the Supporting Information) where 

the recrystallization process is terminated. Interestingly, even 

though these signals in sum are much larger than the one 

induced by the hydride formation/decomposition in the Pd 

element it is again possible to perfectly correct for them by 

simply taking the difference between the signals from the two 

polarizations. We also note that a small signature from the 

temperature increase still remains in the signal. This is evident 

from the first temperature ramp that was carried out in pure Ar 

atmosphere shown in Figure 2 (as well as in detail in Figure S3 

in the Supporting Information). However, this is to be expected 

since the Pd particle itself also is affected by the temperature 

increase, e.g. through volume expansion. This will slightly alter 

the gap between the Au and Pd particles and therefore also the 

coupling between them, resulting in the small observed shift.  

We can now go ahead and use the corrected signal to determine 

the hydride decomposition and formation temperatures at this 

hydrogen concentration, and derive an isobar. We do this by 

plotting the peak shift difference signal (green) versus 

temperature, as shown in the top right plot in Figure 4. As 

evident from the figure, the drift correction has yielded a fully 

reversible signal that now shows all the characteristic features 

of the hydrogen sorption process in Pd 22, 26: (i) An α-phase 

with hydrogen in solid solution at low concentrations where the 

LSPR peak shift is small. (ii) A plateau region where the α- and 

hydride (β-) phase are in equilibrium and where the LSPR peak 

shift is large. (iii) A pure hydride phase region where the LSPR 

peak shift again is small. (iv) Distinct hysteresis between 

hydride formation and decomposition. 

Another way to present this result is in the form as typically 

done for a temperature programmed desorption (TPD) 

measurement, that is, by plotting the first temperature 

derivative of the peak shift (obtained by a moving linear fit for 

a range of 5 °C) versus temperature.32, 33 As seen in the lower 

right plot in Figure 4, for the increasing temperature ramp, this 

analysis yields a distinct peak at ca. 58 °C, which corresponds 

to the equilibrium temperature for the hydride decomposition at 

the given hydrogen partial pressure in the reactor. Any other 

features or signals are efficiently removed by the drift 

correction.  

 

Experimental  

Sample fabrication  

The first steps in the shrinking-hole colloidal lithography 

process is the fabrication of an evaporation mask using hole-

mask colloidal lithography.28, 34 All samples were fabricated on 

glass supports (Borofloat, Schott Scandinavia AB) or on a 

silicon wafer for the SEM imaging, according to the following 

chronological fabrication steps:  

I.   Substrates are cleaned by successive sonication in acetone, 

isopropanol and methanol, followed by rinsing in 

deionized (DI) water and blow-drying under an N2 stream.  

II.   A sacrificial layer of poly(methyl methacrylate) (PMMA, 

MicroChem Corporation, 4 wt.% diluted in anisole, MW = 

950000) is spin-coated onto the substrates for one minute 

at 2000 rpm and soft-baked on a hotplate at 170 °C for 

10 minutes. This yields a PMMA film of ~280 nm 

thickness. 

III.   Samples are subjected to a short (5 s) oxygen plasma ash 

(50 W, 250 mTorr, Plasma Therm Batchtop RIE 95m) to 

increase the hydrophilicity of the PMMA surface.  

IV.   A polyelectrolyte solution (polydiallyldimethylammonium 

chloride (PDDA), MW = 200000÷350000, Sigma Aldrich, 

0.2 wt.% in Milli-Q water, Millipore) is pipetted on to the 

surface of the samples and incubated for 45 s before 

rinsing with DI water. This treatment makes the surface of 

the samples positively charged.  

V.   A colloidal suspension of negatively charged polystyrene 

(PS) particles with a mean diameter of 140 nm (sulfate 

latex, Interfacial Dynamics Corporation, 140 ± 5.18 nm, 

0.2 wt.% in Milli-Q water) is pipetted on to the surface of 

the samples and incubated for three minutes. Because of 

the negative surface charge on the PS particles they will 

spread out across the surface of the samples in a quasi-

random array that is lacking long-range order. After 

removal of excess colloids by rinsing in DI water, the 

samples are blown dry under an N2 stream.  

VI.   A 20 nm thick Au film is evaporated on top of the samples 

using an e-beam evaporation system (Lesker PVD 225) to 

form the hole-mask.  

VII. Using a piece of tape (SWT-10, Nitto Scandinavia AB) the 

PS particles are stripped away from the surface of the 

samples leaving a Au film with holes at the former 

locations of the PS-particles.  

VIII. The samples are exposed to an oxygen plasma treatment 

(7 minutes, 50 W, 250 mTorr, Plasma Therm Batchtop 
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RIE 95m) to etch away the PMMA exposed below the 

holes in the Au film. Slightly longer etch times than what 

is needed to reach the bottom of the PMMA film is used to 

create an undercut below the Au mask that facilitates tilted 

evaporation through the mask. 

IX.   The samples are loaded in an e-beam evaporation system 

(Lesker PVD 225 Evaporator) with stage tilt possibility, 

and the following evaporations are made: 

a. 20 nm Au at normal incidence 

b. 100 nm Cr at normal incidence 

c. 20 nm Pd at 17 ° off normal incidence 

In our evaporation system this yields Au disks (diameter 140 

nm) with a Cr cone on top and with smaller Pd disks (diameter 

~ 40 nm) next to them. 

X.   The remaining PMMA layer is dissolved in acetone, 

removing the evaporation mask and only leaving the 

nanostructures on the sample surface.  

XI.   The samples are dipped in Cr etch (Sunchem AB, NiCr 

etchant 650095, composition: ceric ammonium nitrate 10-

15 %, nitric acid 15-20 %, DI water 60-70%) for 1 minute, 

removing the Cr cone, but leaving the Au and Pd 

nanodisks in the targeted heterodimer arrangement. 

 

Polarization dependent hydrogen sensing 

The samples were mounted in a quartz tube flow reactor system 

with optical access (Insplorion X1, Insplorion AB, Göteborg, 

Sweden). Illumination of the sample is implemented via a fiber 

coupled halogen lamp (AvaLight-Hal-S, Avantes) and the 

polarization dependent extinction spectra are obtained using a 

polarizing beamsplitter (CM1-PBS252, Thorlabs) connected to 

two fiber-coupled spectrometers (AVASpec-1024, Avantes). 

LSPR peak positions for the two polarizations were obtained by 

fitting the measured extinction spectra with Lorentzian 

functions in the wavelength range of ±100 nm around the LSPR 

peak. The sample was initially subjected to pure Ar atmosphere 

with a flow of 100 ml/min and heated to 30 °C. As the 

temperature had stabilized the measurement shown in Figure 2 

was carried out. First, the sample was subjected to 20 cycles of 

hydrogen exposure at 4 % H2 in Ar carrier gas at atmospheric 

pressure. One cycle corresponds to five minutes in 4 % H2 

followed by five minutes in pure Ar. At 30 °C, 4 % H2 is 

enough to completely transform the Pd into its hydride phase. 

In pure Ar the hydride is decomposed again. After these H2 

exposure cycles the sample was subjected to several linear 

heating and cooling cycles from 30 °C to 100 °C at different 

heating rates. The first cycle was carried out in Ar at a heating 

rate of 1 °C/min, followed by (after cooling in Ar to 30 °C) 

three heating/cooling cycles in 4 % H2 at heating rates of 0.5, 1, 

and 2 °C/min, respectively. 

Conclusions 

We have introduced a generic concept to correct for non-

specific signals and long-term drift in nanoplasmonic sensors 

by using a polarizing beamsplitter and a tailored sample design. 

Specifically, we have developed a heterodimer nanoparticle 

arrangement comprised of an inert Au plasmonic sensor 

element and a hydrogen-sensitive Pd element specifically 

reacting with the analyte hydrogen gas. It was simultaneously 

probed by light polarized parallel and perpendicular to the 

dimer axis. In this way only for parallel polarization near field 

coupling between the Au sensor element and the active particle 

occurs and yields a signal induced by hydrogen sorption in the 

Pd element. The signal for perpendicular polarization measured 

simultaneously, only contains contributions from the sensor 

element itself or from light-source related instability and long-

term drift. Therefore, it can efficiently be used to account for 

these unwanted signal contributions by simply subtracting it 

from the parallel polarization signal. Applying this approach to 

hydrogen sensing, we show that unspecific and unwanted 

contributions to the total sensor signal, stemming from 

processes like surface contaminant desorption, Au sensor 

element recrystallization, reversible temperature induced LSPR 

peak shifts, and lamp intensity fluctuations, can efficiently be 

accounted for, so that the pure hydrogen sorption process in the 

Pd element can be unveiled.  

At the more general level, we highlight that the introduced 

drift-correction concept is generic and thus generally applicable 

to systems in which the specific interaction of an analyte can be 

controlled to only occur on a tailored active “spot” or particle in 

a heterodimer (or multimer) plasmonic sensor arrangement. We 

foresee that drift and fluctuation correction as demonstrated 

here (which, in principle, can be implemented also at the single 

particle plasmonic sensing level) are critical ingredients to long 

term stability and reliability of plasmonic sensors in real 

applications, as well as in the quest towards single molecule 

detection. 
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