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The last portion of deeply exhaled breath, representing alveolar air, can be

considered the headspace gas of blood. Thus, certain gases in breath can

indicate health problems such as Diabetes mellitus, renal failure, lung

cancer or inflammation, among others. Recently, gas sensors have been

proposed to detect breath biomarkers. Therefore, a contactless sensor based

on MSSW may be ideal for measuring breath composition [1-3].

INTRODUCTIONAbstract— A theoretical study of the interaction between magnetostatic

surface spin waves (MSSWs) and magnetic nanoparticles (MNPs) is

presented. The propagation of the MSSWs occur on an yttrium iron garnet

(YIG) thin film, and the MNPs are encapsulated in a tube. The operation of

the sensor is based on the fact that a gas interacting with the

nanostructures produces a change in its magnetization, and this, in turn,

produces a measurable change in MSSWs propagation. The gas sensor

structure is studied and characterized theoretically through simulations.

YIG: 2 mm x 1 cm x 7 µm

MNPs: Zinc Ferrite

Magnetic tube: 1 mm R and 2 cm L

This work proposes an innovative,

simple and low cost contactless

chemical sensor based on the

combination of MNPs and a MSSW

device. Simulations showed high

sensitivity, around 2 ppm, for

perturbations in the magnetization of

MNPs.
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Simulation

YIG-MNPs distance (cm) -0.7 -0.5 -0.2 Without 0.2 0.5 0.7

Magnetic change (Oe) 5.6 9.7 58.7 0 47.7 5.3 2.3

Sensitivity (ppm) 27.6 14.7 2.5 -- 3.5 37.2 96.4

MATERIALS AND METHODS

Magnonic Device Noise: 100 Hz, SNR: 300 Hz 
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