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Harter & —Learnit Unit 5 Periodic Potentials

Review Topics & Formulas for Unit 5
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Fig. 14.1.5 Cy-symmetric double barrier .
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x = cosh XL - i sinh 2B sinh xL, and: & = cosh 2B sinh KL, (14.1.7)
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Model Lorentz resonance functi0n|

resonance frequency , , resonance decay rate Iy, , resonance peak strength |cy ITy|?

I'y is the Lorenztian Half~-Width at Half-Maximum (HWHM).
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Fig. 14.1.18 (N+1)-barrier (N)-well potential
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For (E<V) are k = N(2E), « = N(2V-2E), and sinh 2P = (k2-k2)/(2kx) ,

x = cosh XL - i sinh 2B sinh xL, and: & = cosh 2B sinh KL, (14.1.17a)
For (E>V) they are ¢ = \(2E-2V), and cosh 20. = ((2+k2)/(2k().

X = cos (L +icosh 20, sin (L, and: & = sinh 20, sin (L. (14.1.17b)
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Pendulum model: Hle)=| —s # -s || 2|¥) |=¢]| (2|¥) |=¢|¥) (14.1.18)
O 5 L Gly) (31)
en= H-2Scos (m m/4) . (14.1.21b)
<€1|=(1 V2 1)/2 g, = H—-258
<£2|=( 1 0 -1 )/\/E g =H (14.1.21c¢)
<‘93|=(1 2 1)/2 &y = H+ 28
Kronig-Penney band conditions.
2E-V
(for E>V): coskW cos/lL —————=sinkW sin/L
2,JE(E-V
( ) =cos¢ (14.2.5b)
(for E<V): coskW coshkL+ isin kW sinhk L

2JE(V - E)

where rational units are used for energy.

¢=m%‘, k=\2E , (=J2(E-V), k=2(r-E). (14.2.5¢)
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gB”h’(A)— 72 ”_2_(1.0510 nJ‘s) 10°meV 1
Lo 2M 42 (2.9.109-107'kg] 1.602-107°J 5 \2
Bohr units . g)* (A-IO m) (14.2.10a)
3 '76r§ev (4 in units of 100A)
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Our rational units: £%" (4)= ”—22 49303 (for: A=2 in 100Aunits) (14.2.11)
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D, |1 Rz Ry Rx Dchamcters g= 1 {r,rz} {il,iz,i3}
4Tl ! TraceD 1( ) (g) 1 1 1
B |1 1|1 -1[(151.4) 4 (15.1.13)
41 1] -1 - TraceD ( ) (g) 1 1 -1
B, |1 -1]-1 1 Tracerzlyz (g)=x"(g) |2 -1 0
g= | 1 r r i i i
E 1 0 e 0 €, 0 0 £, 0 e 0 1
D1 =
st (8) ‘[01][0 3+J[0 s_J[e_O e, 0 10
(15.1.8)
g= | 1 r r’ i i, i
D ()= [1 0] ~1/2 —\3/2 ~1/2 372 172 3/2 “1/2 32 [1 oj
272 01 V32 —1/2 —~3/2 -1/2 —~3/2 172 N3/2 172 0 -1
Wigner-Weyl projection formula
g=3 X ZD,’,fn(g) Pl = p™ (g)PAI +D™ (g)PAz +D1E11 (g)Pﬁl “LDlEz1 (g)Plgl
u m n (151203)
+ Dy (g) Py + D (2)Po)
u *
Pt =L 5Dt (g)g (15.1.20d) PLPY =545, PE (15.1.20b)
()Gg
gP! =3 DI (g)P (15.121a) Plog=3 DI (g)P4, (15.1.21b)
grand D-orthonormality relations.
D# ( ) 5!1# 6mm 5nn or. by DZV! (g)DZ::' (g) mm’~nn’ (15130)
g
o : o ‘e Xy
PH= s pY = LS Dh (g)g=—31""(g)g c,= 3 —==£ PpH (15.2.5b)
m=1 °G g m=1 °G ¢ g irepspu (H

P is the (W)-th all-commuting idempotent P* or class projector.

M, =M =1’°G% = \/OG(cl coefﬁcientinP”) = (f”)z (15.2.10g)

Duality principle g|1>=|g>=§?|1>=§_1|1> , or: g_l|1>=gT|1>=‘g_1>=§|1>=§|1>. (15.3.8)

Duality-relativity principle §|t> =t-gh-t! |t> =t-g" -t |t> . (15.3.9)

u & Iz
g mn> =m’2;1 Dm'm (g)

L) g 4) (15.3.10)
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Regular representation of operators g and dual operators g .

R (®)=(hlel/)=5)y

Symmetry: gH=H g

Solution:

|

liffh=g-f

0ifh=gf
of HamiltonianH = HT+ R¥ + R ¥° + Li, + Mi, + Si,

o *
Hy=X (1[Hg)D; ()

G
g=1

(15.4.2a)
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}: 5fT=th RY (@ =(h|g|)=(1|n"t-g"|1)=6,_,, (15.3.11)

(15.4.5¢)
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