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B pa6oTe I 1/ 6blnH nonyqeubl JaMKHYTble Bblpa)l(eHHJI 

,IUIR aMDnHTY~ pacceRHHR Ha O~HOMepHbiX nepHO~H'ieCKHX 

DOTeH~Hanax C KOHe'iHbiM H 6eCKOHeqHbiM 'iHCnOM nepHO

~OB, DpH'ieM KOHKpeTHOCTH pa~H pacCy)l(~eHHJI DpOBO~HnHCb 

Ha npHMepe Heii:TpOHOB, a O~HHO'iHble DOTeH~Hanbl, CO

CTaBnRIOll{He nepHO~H'ieCKYIO ~eDO'iKY, nonaranHCb ~nJI 

npOCTOTbl CHMMeTpH'iHbiMH. IJ.enb HaCTORll{ero C006ll{eHHJI 

COCTOHT B TOM, 1.fT06bl DOKa3aTL, KaK H3MeHJITCR pe3ynL

THPYIOll{He Bblpa)l(eHHJI pa60Tbl /1/ B cnyqae HeCHMMeTpHq

HbiX DOTeH~HanoB. 

flyCTb nepHO~HqeCKHB DOTeH~Han HMeeT BH~, npe~-
u 06 + + CTaBneHHbiH Ha pUCYHKe. 03Ha1.fHM r - H t - aMDnHTY~bl 

u 
+ Rn exp(-ikx) 

.,.o•-> [Ln\. J.-h. ----& A ; 

OTpa)l(eHHR 

H cnpaaa 

t+ =t-

H nponycKaHHJI o~HHO'iHoro noTeH~Hana cneaa 

COOTBeTCTBeHHO. HH)I(e 6y~eT DOKa3aHO, 'iTO 
+ + 

H ecnH o6o3Ha1.fHTL t- = i texp(-i7]), TO r-
MO)I(HO npe~CTaBHTb B BH~e 

+ 
r- = rexp[-i(7]±7J 

1
)], /1/ 
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r.ZJ;e t H r ,ZJ;eBCTBHTenbHLI llpH ,ZJ;eHCTBHTenbHOM llOTeH· 
uaane. 

OnycKa~ BLIKna,ZJ;KH, KOTOpLie TO~eCTBeHHLillpHBe,ZJ;eH
HLIM B pa60Te /1/ , paCCMOTpHM TOnbKO OKOH'IaTenbHLie 
pe3ynbTaTLI. AMnnHTy,ZJ;a OTpa.>KeHH~ OT 6ecKOHe'IHOrO nony
npOCTpaHCTBa cnesa H cnpaBa COOTBeTCTBeHHO paBHa: 

+ ycos(¢-7])+1~ -ycos(¢-7])-1~ 
R ~> exp [ -i( ¢ ± 77 1)] --========_=----:=======_= 

ycos(¢-7])+ lrl + ycos(ci>-7])-lr I 
121 

r.ZJ;e cp "' kd , d - paCCTO~HHe Me~y O.ZJ;HHO'IHLIMH no
TeHD;HanaMH I pucyHoKI, k - sonaosoii: BeKTop B npoMe
.>KYTO'IHOH o6n!lCTH, l}la3LI 7] H 7] 1 onpe.ZJ;eneHLI B COOTHO· 
meHHH 11/, I r I pasea MO.ZJ;ymo nap:u;aanbaoii: aMnnHTY.ZJ;LI 
B cny11ae .neii:cTBHTenbHLIX noTea:u;Hanos u , a B cnyqae 
KOMnneKCHLIX llOTeHD;HanoB: 

I rl "'yr(u) • r*(u*). 131 
+ 

Ecna npe.ncTaBHTb R - B BH.ZJ;e 
00 

+ 
R:, "' R. exp[-i(¢ ± 77 

1
)], 141 

TO aMnnHTy,ZJ;a OTpa.>KeHH~ OT llOTeHD;Hana C n nepHO,ZJ;aMH 
cnesa H cnpasa cooTBeTcTBeaao npe.ncTaBHTC~ cne.n}'lOID;HM 
o6pa3oM: 

+ + 
R- "'R-

n oo 

1-,\ n 

1- An·R 2 

+ 
EcnH R~ npe.ncTaBHTb aaanorH'IHO 141: 

+ 
R ~"' exp[-i(¢ ±7] 1 )] • R n, 

151 

161 

TO COOTHOWeHHe Me~y Rn H R npHMeT BH.ZJ;, aaanorH'IHLIB 
COOTHOWeHHIO Me~y a:wnnHTY.ZJ;OA R2 OTpalleeHH~ OT llpJIMO
yronbHOrO 6apbepa H a:wnnHTy.noii: r, oTpalleeHH~ oT ero 

0 rpaaeA: 

4 

~ 
·~ 

1 
) 

1-exp(2i¢ 
1
) 

R 2"' r o 1 - r ~ • exp (2i¢ 1 ) 
171 

3.necb ¢ 1 - 4la3a, KoTopa~ aa6eraeT npa pacnpocTpa
HeHHH aeii:Tpoaa BHYTPH 6apbepa. B BLipa.>KeHHH 15/ sena
'IHHa A pasaa 

sin(77-¢) -iycos 2(77-¢) -lrl 2 

A "' - 181 
sin(7]-¢)+iycos2 (7]-¢) -lrl 2 

Cpasaeaae c 121 noKa3LIBaeT, 'ITO A HMeeT BH.ZJ; 4la3osoro 
MHO.>KHTenJI A== exp (2iy), Kor.na I Rl<l. To .>Ke caMoe HMeeT 
MeCTO H B /7/. IlpHHHMaJI BO BHHMaHHe 151, 161 H 181, 
nonyqaeM COOTHOWeHHe 

1 - exp(2iny) 
R ==R------

n 1- R2 .exp(2iny) 
/91 

no.v:aocTbiO aaanorH'Iaoe 17 I. AMnnHTYJJ;LI npowe.nwax Bona 
T ~ OKa3LIBaiOTCJI paBHLIMH ,ZJ;pyr .ZJ;pyry, TaK .>Ke KaK H t ± : 

I 1- R2 
T+ == T- "'An 2 ·exp(-i¢)----

n n 1-,\n.R2 
/101 

+ 
EcnH o6o3Ha'IHTb T ~"'Tn. exp(-i¢), TO .nnJI T 

11 
nony'IHTC~ 

BLipa.>KeaHe, aaanorH'IHoe aMnnHTy.ne nponycKaHHJI 11epe3 
npJI:woyronbHLiii 6apbep: 

1- r2 o __ 

T "' exp(i¢ 1) 1- r2exp(2i¢1) 2 0 

1111 

a HMeHHO 

1- R2 

T n"' exp (iyn) 1- R 2. exp (2iy·n) 
1121 
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,lJ;oKa)l(eM Tenepb cnpaBe,!J.llHBOCTb C,!J.enaHHbiX YTBep)I(,!J.e-
u. u ++II u 

HHH OTHOCHTellbHO CBOHCTB t- H r- . YCTb O,!J.HHO'IHbiH 

HeCHMMeTpH'IHbiH ITOTeHUHan 3aHHMaeT o6naCTb X (:. (0, £). 
PeweHHJI ypasHeHHJI IHpe.IJ.HHrepa BHYTPH :noB: o6nacTH 

0603Ha'IHM Y 1 (x) H y 2 (x) . JIHHeHHO He 3aBHCHMble liJyHKUHH 

y 1.2 (x) MO)I(HO Bb16paTb TaK, 'IT06bl y1(0)~y1 (f )=y
2 
(0)~-y2 (e)= 1. 

IJpH 3TOM y1 (x) HrpaeT pOllb CHMMt!TpH'IHOrO, a y 
2 

(X) -

HeCHMMeTpH'IHOrO peweHHJI B cnyqae CHMMeTpH'IHOrO no

TeHUHana. 0603Ha'IHM W BpOHCKHaH 3THX liJyHKUHH: 

w = y 1(x)y;(x)- y~(x)y2 (x). /13/ 

IIpoH3BO.IJ.Hble y;(x) Ha KoHuax HHTepsana xr,:.(O, e) o6o3Ha
'IHM 

y; (O) = p, y ~ ce ) = -q. /14/ 

Tor,!J.a npOH3BO,!J.Hble y '(x) Ha KOHUaX 3TOro HHTepsana 
2 

6Y.IJ.YT cor nacHo I 13/ paBHbl 

y ' (0) =< w + p . y ' (e) = w + q. 
2 2 /15/ 

+ 
0603Ha'IHM BOllHOBYIO liJyHKUHIO t/J 'lepe3 t/J- (x) B cny-

qae, KOr.IJ.a sonHa na.IJ.aeT Ha noTeHUHan cnesa HnH cnpasa 

COOTBeTCTBeHHO. Tor,!J.a t/J+ (X) MO)I(eT 6b1Tb 3anHCaHa 
B BH,!J.e 

{ 

exp (ikx) + r +. exp ( -ikx) , 
+( ) + + ljJ x = A • y 

1 
(x) + B . y 

2 
(x) , 

t+ · exp[ik(x- e)], 

X< 0 

o < x <e /16/ 

e <x . 

CwHBaJI lilYHKUHIO H ee npoH3BO.IJ.Hble Ha rpaHHuax, nonyqaeM 

t + = 
2ikw 

w(p + q) + 2pq - 2k 2 + 2ik (p + q + w ) 

r + =-
w(p + q ) + 2p q + 2k 2 + 2ik (p - q) 

-
w(p + q) + 2pq - 2k 2 + 2ik (p + q + w) /17/ 

6 

~ 

,lJ;nJI liJyHKUHH t/J -- (X) HMeeM 

I
t- exp (- ikx), 

0 -(x) = A- y 
1 

(x) + B-y 
2 

(x), 

exp[-ik(x-C)] + r -exp[ik(x-C)], 

H nocne COOTBeTCTBYJOIUeH CWHBKH nonyqaeM 

-

+ 
=t 

r = -
w (p + q) + 2pq + 2k 2 - 2ik (p - q) 

w (p + q) + 2pq - 2k 2 + 2ik (p + q + w ) 

X< 0 

O<x<C/18/ 

e < x. 

/19/ 

CpaBHHBaJI /19/ H /17/, BH.IJ.HM, 'ITO, .IJ.eiicTBHTenbHO, t± 
MO)I(HO npe.IJ.CTaBHTb B BH.Ile i It[ exp (-iry), a r ± 
B BH.IJ.e /1/, r.IJ.e 

11
1 

= arctg!Cq-p)·2k/[w(p+q)+2pq +2k 2 ]1, 

1J = arctgl2k(q + p + w)/[w(p + q) + 2pq- 2k 2]1. /20/ 

B cnyqae CHMMeTpH'IHoro noTeHuHana q=p B cfNl3a 17
1 

o6-

paauaeTCJI B HYllb, npB 3TOM BCe liJopMyllbl TpBBBAnbHO npe

o6pA3YIOTCJI K CBMMeTpB'IHOMy cny'IAJO. laMeTBM, 'ITO 

30HHoe ypasHeHBe /51/ B pa6oTe I 11 oK8.3:wsaeTcJI TAKBK 

)l(e B B HecBMMeTpB'IHOM cny11ae. YpasHeHae )l(e /54/, 
onpe,!J.ellJIIOIUee CTAUBOHAPHble YPOBHB B O,!J.HOKepHOM KpB

CTanne, B KOTOpOM OTpa>KeHBe OT npasoj B Jie&ol rpaHQ:W 

COOTBeTCTBeHHO 3A,!J.AeTCJI AMITJIBTY.IJ.AMB exp(-2i¢ 
0

) B 

exp (-2i¢ n), npBHBMAeT BB,!J. 

cos(¢ +¢ +¢ -¢) = ~·R f cos(¢ -¢ +7J ) , 
on R n no 1 

/21/ 

r,!J.e ¢ R- cfNl3a AMITJIBTY.IJ.W OTpA)I(eHBJI Rn· 
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TaKHM o6pa30M, MW BH~HM, 'ITO nepexo~ K HeCHMMeT· 
pH'IHWM noTeHI(Hanau ~osom.uo Tpusuaneu. 

AsTopy cTano B3BeCTHO,'ITO pemeuue 3a~a11u o pacnpo· 
CTpaHeHBB BOnK B O~O~epHOM nepBO~'IeCKOM noTeHI(Hane 
6wno nonyqeuo «<».A6ene /2/ B 1950 r. B 3TOM pemeHHB 
aunnuTy~w npoxolK){euu• u oTpalKeuu• ua ~eno'IJCe B3 n 
noTeu~uanos swpalKaJOTc• 11epe3 aunnBTy~w pacce•uu• ua 
OT~enLHOM noTeH~Bane C nOMOIQLJO nonHHOMOB l:le6wmesa. 
Me To~ pemeuu• 3Toi 3a~a11u, H3nolKeuuwii s pa6oTe I 1/ , 
npe~cTasn•eTc• 6onee cosepmeuuwu, T.JC. npuso~HT JC ua
TeMaTB'IeCJCH 6onee npOCTWM H c)H3B'IeCJCH Harn•~WM 
BWpalKeHB.M, 0 'leM 'IBTaTenL MOlKeT cy~BTL CaM, cpaBHBB 
/9/ H /12/ c pe3ynJ.TaTauu «<».A6ene, npuse~euuwuu, ua· 
npuuep, s JCHBre /a/. 

B 3aJCniO'Ieuue asTop xoTen 6w swpa3HTL csoro 6naro
.u.apuocTL 3a none3Hwe o6cylK){euu• H rny6oJCHi BHTepec 
JC npo6neue IO.H.lloJCoTunoscJCouy, a TaiClKe B.HHT~y u 
3.Jipo~JCOMy. 
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