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Increasing demand for magnetic field sensors with high sensitivity in a wide range of magnetic fields 

and operating temperatures has resulted in numerous investigations of physical phenomena in 

advanced materials and fabrication techniques of novel magnetoresistive devices. The commercially 

available magnetoresistive (MR) sensors are based on so-called xMR effects (anisotropic AMR, giant 

GMR, and tunneling TMR) [1]. Magnetoresistive magnetic sensors are becoming one of the most 

important components in information technologies, automotive and internet-of-things applications, 

medical and consumer electronics. Recently it was demonstrated that the colossal magnetoresistance 

(CMR) effect [2] also can be employed for the development of magnetic field sensors, which can 

measure high magnetic fields up to megagauss [3]. These sensors are based on nanostructured 

(polycrystalline with nanosized grains) lanthanum manganite films and are capable to measure the 

magnetic field magnitude, when field direction is not known in advance (CMR-B-scalar sensors) [4]. 

Such sensors were used to measure the magnetic field dynamics in railguns [5], non-destructive 

pulsed-field magnets [3], for monitoring of magnetic pulse welding quality [6], etc. Each application 

has specific requirements for the sensor fabrication, its specifications, magnetic field and temperature 

ranges of operation, and sensor accuracy. Therefore, the possibility to tailor magnetoresistive 

properties of advanced magnetic oxides and their nanostructures for the development of 

magnetoresistive sensors with increased field and temperature ranges of operation is of great 

importance.  
In this study, the main physical properties of nanostructured lanthanum manganite-cobaltite films 

grown by pulsed injection MOCVD technique, and examples of their applications for the 

development of magnetic sensors will be presented. It will be demonstrated that CMR behaviour in 

such films significantly depends on the chemical composition, structure, and morphology of the films, 

especially on the properties of nanometer size crystalline grains and intergrain boundary material. 

The obtained magnetoresistance values, magnetoresistance anisotropy, and relaxation processes will 

be analyzed to have possibilities to tune the main properties of nanostructured films for the 

development of magnetic field sensors operating in a wide magnetic field range at the room as well 

as cryogenic temperatures. Finally, the hybrid manganite-graphene magnetic field sensor which 

operation is based on negative CMR effect in manganite and Lorentz force induced positive 

magnetoresistance effect in graphene will be presented. Such hybrid sensor exhibits higher sensitivity 

to the magnetic field in comparison to individual manganite or graphene sensors.  
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