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Spin valves and tunneling junctions

Spacer can be metal or an insulator

Giant Magnetoresistance – 2007 Nobel prize 



Tunneling

Exponential decay

https://juser.fz-juelich.de/record/136125/files/Schluesseltech_10.pdf



Tunneling in MgO

Periodic in the transverse directions

Channels are labeled by n,kx and ky



Tunneling in MgO

Calculated TMR can be 1000s of %, experimentally around 200%



Spin transfer torque

Berger PRB ’96, Slonczewski JMMM ’96 

Transfer of spin from one layer to the other



Charge current spin current

System periodic 
along y

Semi-infinite ferromagnetic layers

Fully spin-polarized current



Charge current spin current



Charge current spin current – x component



spin current – x component spin current – y component



spin current – x component spin current – y component

Spin x source Spin y source



Magnetic random access memories

MRAMs are expected to be on the market soon



Bulk systems

Phys. Rev. B 91, 220405(R) (2015)



Bulk systems
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