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What is Hanle effect?

• Hanle effect describes the precession of magnetic 
moment (spin) of electrons in a perpendicular 
magnetic field during the spin current

• Manifest itself slightly differently in two cases
• Spin current due to charge current

• Spin current due to diffusion

• Hanle effect is believe to be the most direct evidence 
of spin current.
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How to measure the spin precession
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1. Spin current from charge current 
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1. Spin current from charge current 
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1. Spin current from charge current 

c) Coherence factor:

𝑒−𝑡/𝜏𝑠𝑓

𝜏𝑠𝑓: spin diffusion time

Thermal fluctuation cause spin 
alignment to change or “loss of 
coherence”.
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1. Spin current from charge current 
a) Spin precession factor: cos(𝜔𝑡)

b) Diffusion factor: 
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2. Spin current from diffusion
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2. Spin current from diffusion
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2. Spin current from diffusion
Put it all together
a) Spin precession factor:cos(𝜔𝑡)

b) Diffusion factor:
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Conclusion
• Spin current due to charge current (local)

• Spin current due to diffusion (non-local)


