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Assistance: Tuesday April 13.

Consider the following 4-terminal device:

v Vo

B
o

We choose V3 = 0. According to Biittiker and Landauer, the current in terminal « is

2¢?
I, =— Z {TpaVa — TupVs}.
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Here, T}, is the "transmission sum” from terminal a to terminal (3.

a) Let us write
I, =3 TusVs.
B

Note the difference between I' 5 and G5 = (2¢%/h)T,,5. Determine the symmetry of the matrix
I' in the presence of a perpendicular magnetic field B. Hint: Use the Onsager symmetry
relations T, 3(B) = Tpa(—B), and the equilibrium condition

S Tho = 3 Tos.
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b) Assume I; = —I3 and [, = —1,, and write the current voltage relations in the form

L = ymVi+m(Va—Va)
Iy = yaVi+v2(Va—Vy)

Show that v(B) = 47 (—B) by explicitly expressing the matrix elements 7;; in terms of the
transmissivities 7qg3.

¢) Finally, determine the resistances

Vo =V,
Ri304 = ( 2 4)
Iy=0

I

Vi
Roy 13 = (I—l)
2/ =0

in terms of ~;;. Show that Rys94(B) = Ros13(—B).
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