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Nanoelectronics and the meaning of Resistance
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Differential > Matrix equation
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** Electron spin <--> Photon polarization
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Spinor <--> Vector
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NEGF Model: 1 level
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Spin: 1 --> 2 levels
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"GMR" Device
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"GMR" Device
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** Basis transformation
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Generalized "GMR" Device
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Including B-field in Hamiltonian

| '4 f’
0 a 0
L= I FZ:{O } 4
0 5 l P
Increasing
1 =qgh/2m ~10% A—m? B-field
B 2
= 1mA-1A
z m ng v
s+ uB, 0O M ~ Ny
=1 0 s ~10%/m® x10% A—m?
= 10°A/m

NCN
http://www.nanohub.org/courses/cqt Supriyo Datta PURDUE



What if B-field were along x ?
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B in x-direction, transformed back to z-basis
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Pauli spin matrices
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** "Two-slit" interference

H1

S

N

NCN

2

1

(v

Feynman Lectures
vol.ITI, chapter 1

E

k

http://www.nanohub.org/courses/cqt Supriyo Datta PURDUE



"Two-slit" interference
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Closing a slit
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Spin interference
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"Looking” at a slit
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"Looking" at a slit .. more closely
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