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Fascinating interplay between magnetic/electronic/crystal structures 

Multiferroics & magnetoelectrics 
Interconversion of magnetic and electrical signals 

Spintronics 
Exploiting spin in electronics 

Ferrocalorics 

Solid-state heat pumps 

Functional oxides – areas of interest 

Manganites: large grain boundary magnetoresistance 

Nature 387 (1997) 266 

Manganites: discovery of charge-ordered ferromagnetic phase 

Nature 420 (2002) 797 

Manganites: electrostatic doping 

Phys Rev Lett 102 (2009) 136402 
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Multiferroics & magnetoelectrics: BiFeO3 is not ferromagnetic  

Science 307 (2005) 1203a 

Multiferroics & magnetoelectrics: giant, sharp and persistent switching 

Nature Materials 6 (2007) 348 

Multiferroics & magnetoelectrics: one-cent room-temperature sensor 

Nature Materials 7 (2008) 93 

PCT/GB2008/051081 

Multiferroics & magnetoelectrics: non-destructive ferroelectric read 

Nature 460 (2009) 81  

Manganites 

Fascinating interplay between magnetic/electronic/crystal structures 

Multiferroics & magnetoelectrics 
Interconversion of magnetic and electrical signals 

Spintronics 
Exploiting spin in electronics 

Ferrocalorics 

Solid-state heat pumps 

Functional oxides – areas of interest Spintronics: all-oxide magnetic tunnel junctions 

Phys Rev B 61 (2000) R14905 
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Spintronics: towards a spin transistor 

Nature 445 (2007) 410 

Spintronics: electrical control of spin polarization 

Submitted to Science 
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Functional oxides – areas of interest Electrocalorics: prediction of giant effects in films 

Science 311 (2006) 1270  

UK0426230.9, US60/682,295, PCT/GB2005/050207  

UK0604109.9, US60/779,058 
GB0607296.1 

GB0607848.9 

Electrocalorics: exploitation 

Under review at Nature  

Magnetocalorics: giant extrinsic effects 

unpublished 
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Manganites 

Exploit phase separation and 100% spin-polarized electrons 

Multiferroics & magnetoelectrics 
Sensors / data storgage 

Spintronics 
Non-volatile, low power computing and memory 

Ferrocalorics 

Energy-efficient cooling 

Functional oxides – future promise 


