RN

KBaHTOBbIE AMbl CITOXHOW
doopMbl U CBEPXPELLETKU

7

1. KBaHTOBas ssma c npoBariom.
2. [1BOMHas KBaHTOBaAs AMa.
3. (CBepxpeLieTku.



[FpaHMLlele yCI10BUA

qr

T =divd
it
_ lee, p p*
r =y [ J=_¢ * Yy ty y*
28 m(2) m(z)" g /\
Y ''n _r
\J T
— I q1l2
ﬂ_t:dIVJ =0 J -koneuno P Y=Y

p 1y,_11y,
m z m, 9z

‘]nlz‘]

n2




KBaHTOBasd ssMa C NpoBariom

(uiim(x)l a—i-{-U(x)]‘P:E‘P

Hna obnacreit 7w 3(d < x<])

h.?. 2
[——5—2- T O}P g

ana obnactn 2 {| x| d)

lpj — Aj GXP(jKjx) + B_;' exp(-—iKJ-x)a _)' = 1, 2, 3-_. hz az
_ > a_z U |V=FE¥Y
- . iy OX
Ky = EE—IE; K, :\/ REE(E+U) .



KBaHTOBasd ssMa C NpoBariom

npu {x|=

‘PJ- = AJ- exp(ijx) + BJ- exp(-—iKJ-.x), j=1,2,3,

{Zm
Kl,3: F};E_IE’ KE:J

2”12
hz

(E+U).

o
LPL3 = EPE H

nmpH | x|=1

1 d¥2; 1 d¥,

modx  omp dx

TL_} - D



OCHOBHOE CcoCTOAHNEe

o m K
F.=—+ K. d -arctg| —-—21a{ K. d
0 2 : g{mz Kl g( 2 )}

-KI 2-5-F0K0, 2-m=m a U=0;, 3— my<m wU=0, 4~ myom

HE 0, S—nm=m W =20

i Kz L0 Hy 2d
my =0 Fﬂ:'g"f'Kld_ [;}j-—?—cﬁ)z 5+K1J—ER—E(E+U)
B2




[lepBOe BO3OYXOEHHOE
COCTOSHUE

my, K
Kil=FH A =n+Kd —arctg —-z--n'—tg(sz)

Y K'}

M=n+Kd

0 5m | { >

0 1 2 3 4 K
- Kt 25— UK 2= my=m U=0:3— my<o U= 04— m=m,,

Fad 55— myam , Uzl
B pesynbrate okaselBaetcs, uTO ModcHO cosdamy  cmpyKmypy, y
KOMOPOU NATUdUe CI0A ¢ Menbied ypdiexmuenoil maccoii npuge-
Oem K HOHUNCENUIO FHEP2UI OCHOGHO20 1 ROBLINLICHLID IHEPZHU 803-
DYMHCOeHI020 COCMOANNR, M.€, IEPIemUIeCK i JAI0P MeHCOy IMUMH
YRosiAmu cmarnem Goasie, yem ¢ CAYUae npOCMOoil KeAHMOGOI AMbI,



[KaquTBeHHoe O0OBbACHEeHNe

N A " ) .‘!i o >
A, i jg—— dx+m£U(x)-|‘F‘ dx
BN -
~d i ‘d/




[,U,BOI/IHaFI KBAHTOBAas AMa

ey
A A
A=) [ el / ‘ \
.. !r_-..-' f =I D L-/\
“*/H:\q_ ™ ilr — F—L__bf
M ﬁ




[Fll\/la c d-bapbepom B LieHTpe

' S

o T $ o
U ()= U(x)=od(x) rnpu |[x]<W
U(x)=0  opu x>,
A
W 0 W |I|‘:W o +ad(x)¥ =E¥

K=\[(2mfh2)E O<x<W | = A4 exp(iKx) + B, exp(—iKx)
W <x<0 Yy = 4, exp(iKx) + B, exp(~iKx)
|I[:W x=0
‘¥ = 2iB; exp(—iKW)sin[ K (W —x) |

W, = 2iB, exp(iKW )sin[ K (W +x)] P (0)="2(0) ~w;(0)+¥}(0) = e (0)



[CneKTp AMbl C d-0apbepom

— K—hzz—tg(KW)
AN "

— . 32
//\\/ 6 E’”“:"W {I‘L}}';K




CBepxpeLleTKA

2] A B A 8 A B A 8 )
Y (x)=w(x)exp(ikx)
L0 W od=L+ W

5 3 )

d— 2:K@+(K1 Kz)uzﬂ s 0<x<W Kl_\/(meh. )£

dx* dx

du cu 2 N ELT
ﬂd—xf-l-ZIK?Eﬂ(B + K )H=O s —L<x<0 {3 hz( 0 )

UsxsW u=Aexp[i{K, x:|+Be:~:p[ (K, +K) x}
—L<x<0 u:Cexp[f(B—;K x]-i—Dexp[-— B+1K x]



MuHMn3oHa

A+B=C+D,
(K ~K}YA-i(K, +K)B={(B-iK)C —(B+iK)D

i(K)~K)expli(K, - K)W]A~i(K, + K)exp[-i(K, + K)W)B =
=—(B—iKYexp[-(B—iK) LIC +(B+iK)exp[(B+iK}L]B.
exp| #(X, —K)W]AJrexp[—i(K’l + K)W]B:
=exp| -(B—iK)L|C +exp[(B+iK)L|D,
F(E)

cos(Kd} =lcos( KW )ch(BL) - 0.5[n - ”n]Si“(Klw)jh(BL)| n= KI/B

| dE
{, =——
2dF
- dE
Cornacuo (1.11.9) ezaumooeiicmeue mexcoy amamu npoaeraemces S, = —F(E, }—
ososkum obpazom. Bo-nepeerx, cenzannoe cocmosanie E, cosuzaemen ar
Ha eenuuuny S,. Bo-emopeix, ¢ cucmeme uz N Heaiaumooeiicmeyioujix
KA yposens E, bydem N-xpamno esiponcoen. Baaumooedcmene cHuma-
et IMO CHIPOINCOCHNIE U CO30ACM 30HY KOHeuHo i wiupunst 41,

1
L— o 0-5{ﬂ“HJ=Ctg(KW) E=E, +8,+2t,cos{Kd)



