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Statement of the problem
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Figure: Waveguide G(¢)

The wave function u of a free electron of energy k? satisfies the
boundary value problem

(—A - k2) u(x,y;e) =0, in G(e);
u(x,y;e) =0, on 0G(e).
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Radiation conditions

Auxiliary boundary value problem in the cross-section of the strip

(—52—A§WW)=Q _ A3=<7U2,
W(—L/2) = W(L/2) = 0. g=1.2,....

We assume that
A < k% < )3,

and set the radiation conditions

u(x,y;e) = e Wi(y) + Su(kie)e Wy (y) + 0(e™), x — —;
- Sz (ki )e™ W1(y) + O(e™), X — +00;
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Resonant tunneling

Reflection coefficient and transition coefficient
R(kie) =|Su(k;e)l?, T(kie) =|Sa(k;e)|?.

We have
R(k;e) + T(k;e) =1.
We are interested in
@ The asymptotics of resonant energies k?(¢) as € — 0;
@ The heights T (k,,¢e) of resonant peaks;
@ The width T(e) of resonant peaks at half-height.
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Single resonator — reference
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Figure: Waveguide G(e) with a single resonator
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Single resonator — asymptotics

The results obtained: "T(K?)
K2 (e) = k2 — Qe¥™/w 4 O(e¥/w+2=0),
1 _
5 (1+0E™),
k% — k?
2 r
o (5)

T(e) = %g‘“r/w,

T(k;e) =
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n equal resonators — resonant energies
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Figure: Waveguide G(e) with n equal resonators

The resonant energies

K2i(e) = k2 — Qe¥™* + 0(e*™*), j=1,....m

)
Q; = A+ 2Bcos . n=12
J n+1
k2
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n equal resonators — peaks

The transition coefficient and the widths of peaks

rike) = I_I’.'l (K2 —k2)\> (1 + O(ghm)) ;
1+ PZ(n) ( J6:21(n+1)7r/wr’1 >

. _ 4 -2 ) 47t fw
&) = Gy DpmEt <n + 1> o
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Numerics for one resonator
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Figure: Resonant energy

Figure: Width of a resonant peak
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Numerics for 10 resonators

0 H : 4
-0.04 -0.03 -0.02 -0.01 0 001 0.2 003 004

Figure: Resonant peaks for ¢ = 0.3
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Thank you!
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