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OTpameune ueiiTpouon OT rnepoxonaToii nonepxuocTn no-· 
Tpe6onanocb ·paCCMOTpeTb B CBJIJH C 3KCnepnMeHTaMH no 
o6uapymeumo, TpaucnopTnponKe n naKonneumo ynbTpaxono.n­
HblX ueiiTpouon /YXH/ I ii. . . 

lin6nnorpaqinH ,nocnHmeuuaJI pacceHHHIO JneKTpoMarunT­
HblX H aKyCTH'l~CJ(HX Bonn Ha rnepoxoBaTOH nonepxHOCTH, 
011eub o6rnnpua I 21 . O.nnaKo pacnpocTpaHHTb nMe10mnecn pe­
JynbTaTbl Ha cny11aii OTpameHHJI ueiiTpOHOB uenocpe.IJ.CTBeHHO 
He y.naeTCJI, noCKOnbKY B OTnH'IHe OT JneKTpoMarHHTHblX Bonn 
ueiiTpOHbl onHCblBaIOTCJI CKanJipHblM noneM, a B OTnH'IHe OT 
JBYKOBblX Bonn OHH y.nonneTBOPJIIOT .npyrHM rpaHH'IHblM 
ycnOBHJIM Ha nonepXHOCTH. B HaCTOJimeii pa6oTe paCCMOTpeuo 
yrnonoe pacnpe.neneune ynbTpaxono.nnL1x ueiiTpouon /YXH/, 
BOJHHKaIOmee nocne OTpameHHJI OT nonepXHOCTH C ManblMH 
rnepoxoBaTOCTJIMH, BnHJIHHe rnepoxonaTOCTeii ua K03qJqJHL(HeHT 
nornomeHHJI YXH KaK B cny11ae ManL1x, TaK n a cny11p.,e, 
6onbrnHx, no 11acTbIX rnepoxona TocTeii. Ilony11eua nuTepnomI­
UHOHHaJ1 qiopMyna .nnH KOJqiqinuneuTa nornomenHH YXH ·ao 
nee ii o6nacTH HJMeueunJI napaMeTpon fr a n i T, r.ne i -
BOnHOBOe 'IHCno ueiiTpoua, I{ r - rpaHH'IHOe BOnHOBOe 'IHCno 
/T.e. MaKCHManbHOe nonuonoe 'IHCno, npn KOTOpOM ueiiTpOH 
ttcnb1Tb1BaeT nonuoe oTpameune no.n nceMH yrnaMH rra.neunH/, 
a - cpe.nueKna.npaTH'IHaJI BblCOTarnepoxonaTocTeii, T 

.nnnua KoppenHUHH rnepoxonaTocTeii. 
IIepBblH HJ yKaJaHHblX 3.IJ.eCb BOnpoCOB 6bm pa306pau 

A.IIITaiiepnoM I 3~ B uacT011meii pa6oTe on paccMaTpnnaeTCH 
HeCKOnbKO HHblM MeTO.IJ.OM H BKnIO'leH pa.IJ.H nocne.nonaTenb­
HOCTH H nonHOTbl HJnomeHHH. 
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J. <J>opMyAupoa1<a Memooa 

B 3aHMo.n;eiiCTBHe HeiiTpoua co cpe.n;oii onHChlBaeTCH 

ypaBHeHHeM llipe.n;HHrepa C noTenuHaJIOM, paBHhIM 

BHYTPH cpe.D;hl H HYJIIO - CHapy)KH 

u0 == 4rrN0 b, 

h2 

uo 2m 

r.n;e N0 - 11ncno 11.n;ep B e.n;HHnue o6'heMa, b - 1<orepeHTHa11 
aMnnnTy.n;a pacceHHHH HeiiTpoHa Ha 11.n;pe, a m - Mac ca 
HeiiTpOHa. lliepoxoBaTyIO noBepxHOCTh MO)KHO npe.n;cTaBHTh 

·<liyHKUHeii z=((p), r.n;e {I==( x,y} • Benn cpe.n;a 3aHHMaeT nony­
npocTpaHCTB·o z ~ (, TO noTeHunan B3aHMo.n;eiicTBHH npHHH· 
MaeT BH.IJ. 

2 2 
➔ h ➔ h - ➔ 

v(r)~ 
2

m u(r} == 
2

m u6, ®(z-((p)), /1/ 

r.n;e 0(x) - CTyneH1IaTa11 <iiYHKUHH, paBHaH 1 npH X > 0 H HY­
JIIO - npn x < 0: Ee.nu ( ( p) Mano no cpaBHeHHIO c rny6n­
HOH npoHHKHOBeHHH HeHTPOHa BHYTPh cpe.n;w, TO H3 noTeH· 
unana /1/ MO)KHO BhI,D;eJIHTh 1IaCTb 

V (z) 
1 

h2 
2m ul ( z) 

h2 
2m uo • 0 ( z) 

H Bee OCTaJihHOe npHHHTh 3a B03MyI.QeHHe 

2 2 r- h ➔ h , ➔-
ov r1)=-ou (r}==-u [0(z-((p})-0(z}]. 

1 2m 1 2mo 

/2/ 

/3/ 

EcJIH )Ke ' BeJIHKO' TO H3 noTeHUHaJia /1/ y.n.o6HO Bhl.D;eJIHTh 
1IaCTh' ycpe.n;HeHHyIO no noBepXHOCTH 

4 

V (z) 
2 

- ➔ h2 
= v(r} == -u {z) 

2m 2 

h2 
2muof(z}" /4/ 

I 
ti 

r 

~ 

Tor.n;a B03MyI.QeHIIeM 6y.n;eT CJIY)KHTh 

➔ h2 ➔ h2 ➔ 
8v (r) == - o u (r) == - u [ 0( z - (( p))- f(z}] . 

2 2m 2 2m0 

YpaBHeHHe llipe.n.nHrepa 

h2 ➔ ➔ :+i 
[-- l'l + v(r)+ ov(r) + E] 'V(r1 == 0 

2m 

HMeeT pemeHHe 

'I' = 'Po + '1'1 + '¥2 + ···• 

/5/ 

r.n.e 'I-' 0 - pemeane HeB03MYLQeHHoro ypaaHeHH11, co.n.ep)Ka• 
I.Qee na.n;aIOI.QYIO BOJIHy; 

➔ ➔➔ ➔ ➔ 3 
'1'

1 
(r) = f G(r,r')ou(r'J'l-'0 (r') d r.~ /6/ 

'I' (;; == f G ( :, ;,) 8u(;') G(;';")ou(r➔,') 'I-' (r➔,')d 3r'd 3 r", 
2 . · · 0 ,· . 

/7/ 

a G(r,r') -, <l>YHI<UH11 rpHHa HeB03MYI.QeHHoro ypaaueHH11 
' ' 

[ :/j - u(z) + Ji 2
] G(-;,-;,) = 8{;- -;.,) , 

r.n.e l2 = 2m E 
h2 

IlocI<OJihI<Y u ( z} 3aBHCHT TOJihI<O OT z , 

➔ ➔ 

TO G( r, r') MO)KHO npe,!].C~aBHTh B BH.n;e <l>yphe ·HHTerpana 

➔ ➔ ; 
G ( r,r'} 

'➔ ➔, 

d 
2 

K i-:._ (p -p ) G ' ( z , Z , ) , 

f {2rr) 2 e k 
/8/ 

r.n;e k = ,Jf.. 2 
- 1< 2 

, a Gk (z,z') no.n;11nu11eTc11 ypaBHeHHIO 

? 2 
[~-u(z)+k ]C (z,z')=-fi(z-,z'} 

dz 2 k 
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H COCTaBJUJ:eTCH H3 .IlBYX nHHeiiHO He3aBHCHMbIX pemeHHii 
Toro )Ke ypaBHeHHH, HO 6e3 rrpanoii qacTH. JIHHeHHO He3aBH­
CHMbie pemeHHH /o603HaquM HX yk (z) H hk (z} / Bb16upa­
IOTCH TaK, qTo n acHMIITOTuqecKoii o6nacTH I z I ➔ oo OHH 
ae,D;yT ce6H yKa3aHHblM HH)Ke o6pa30M: 

ikz 

{ 

e + A e -lkz 

Yk (z} ➔ k 

B e -Kz 
k 

-ikz 

h (z) ➔ { e 
k C eKz 

k 

+ D e -K z 
k 

Z ➔ - 00 

Z ➔ + 00 

/9/ 

Z ➔ - 00 

Z ➔ + 00 , 

r,D;e K = -Ju0 - k 2 
, a Ak, Bk, Ck, D"k 

IIpH 3TOM 
OT z He 3aBHCHT. 

G (z,z'}=
2

~k [y (z)h (z')0(z-z')+y(z')hk(z)0(z'-z)]. 
k i k k k /10/ 

B KaqecTBe '1'
0 

(r} /n cnyqae, ecnu rra,D;aioiuuii HeiiTpou orru­
CblBaeTCH rrnoCKOH nonuoii/ cne,D;yeT IIpHHHTb 

➔ ➔ 

'I' (:) 
0 

iKO p (z}, = e yk 
0 

➔ 

r,D;e .Ko H ko. - CYTb )];Be ropH3OHTanbHbie H O,D;Ha BepTu-
KanbHaH KOMIIOHeHTbI nonuonoro neKTopa &o rra,D;aioiuero 
ueiiTpoHa. 

8 nepnoM Heuc'leJaioiueM rrpu6nH)KeHHH yrnoaoe pacrrpe­
,D;eneuue YXH, oTpa)KeHHbIX OT mepoxona TOH nonepxuocTu,, 
OIIHCbIBaeTCH rrorrpa-!:JKOH 'I-', (i) K BOnHOBOH <l>YHKUHH lJ' O B 
o6nacTH z -> -oo)IorrpaBKY l[1 1 MO)KHO rrpe,D;CTaBHTb a BH,D;e 
Ha6opa nnoCKHX BOnH: 

2 ➔➔ 

➔ d K iKp-ik= -) -• 
\{-'l(r) :c r 2 e Q(K,Ko ), /}l/ 

(2~ . 
z ➔"" 

r.ue, cornacuo /6/, /8/, /10/, 

6 

h 

p 

J 

I 
;) 

➔ ➔ ➔ 

-➔ ➔ 

Q(K,K
0

) 
] i(Ko -K)p ➔ 3 

2ik f yk (z) e 8u(r}yko (z)d '•./12/ 

IIonHaH ,D;OnH HeiiTpOHOB, OTpa)KeHHbIX OT rronepXHOCTH s B 
He3epKanbHbIX HarrpanneHHHX, paBHa 

- -! ➔ d ➔ 2 -1 ➔ d ➔ 2 
- = (f¢*(r)-d- ¢(r}d p) • f 'l'*(r} - 'I' (r)d p 
Jo • z . I dz J 

2 ➔ ➔ 2 
= f ~ IQ( 1<,K0)l _k_ 

(2rr/ S k0 

➔ 

r,D;e ¢(r} - BOnHOBaH <l>YHKUHH rra,D;aIOIUero HeiiTpOHa. 
➔-

CoOTBeTCTBeHHO B uarr~anneHHH K OTpa)KaeTCH ,D;OnH HeiiT-
pOHOB 

d2
K 2 

dJ - ..!_ _!__ IQ(;!, K'o ) I (2rr)2 I - S ko 
0 

unu B uarrpanneHHH Q /rrocKOilbKY d 2
K =- kg_ d fl 

dJ 1 -=-
! s 
0 

2 
IQ( K, K

0 
) I k 

ko 

ki 
(2rr) 2 

dQ. 

I -

B _ 3TOM Bbipa)KeHHH Q (K, Ko ) <l>YHKUHOHanbHO JaBHCHT OT 
( (p) . EcnH ( (p} - cnyqaiiHaH <l>YHKUHH, TO Heo6XO.IlHMO 
ycpe,D;neuue no aucaM6nio mepoxonaTOCTeii. IIocne ycpe.nue­
HHH yrnonoe pacnpe.neneuue YXH, oTpa)KeHHbIX n He3epKanb­
HbIX HarrpaaneHH11X, MO)KHO 3arrucaTb B BH.D,e: 

w· 1 n. n,, J du 
1 

_ ., k kl d !l. 
!_ -~.J (;' ~o ) I • -,.0 (2rr) 2 s 

/13/ 
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2. Yz11oeoe pacnpeoe11e11ue YXH, ompaJ1Ce1111btX 
om c11a6owepoxoeamou noeepx11ocmu 

, ➔ 

IIycTb I;( p) - eCTb CJiyqa:uHaH «iiYHKUHH, TaKaH, 'ITO 

I;(;) = 0, ( 2(p) = a 2 , I;( p) I;( p~) = a 2 ~xp [- _[p-p? j./14/ 
r2 

ECJIH -cpe.n;HeKaa,n;paTH'IHaH BbICOTa rnepoxoBaTOC're:u MaJia 

no cpanHeHHIO c rpaHH'IHOH ,n;JIHHo:u noJIHbI (Ar= f..; 1 

-1h 
= (4TTNo b) ) , To n Ka'lecTne HeBO3MYIUeHHoro noTeHuna-

Jia MO~O B3HTb vl (z) /2/, B Ka'leCTBe BO3MYIUeHHH -
- ov1 (r) /3/. ➔ 
IIo,n;cTaBHB cooTneTCTBYIOIUee Bbipa:>KeHHe o u 1 (r) B /12/, 
noJiy'IHM: B nepBOM nopn,n;Ke no ' : 

➔ ➔ ➔ 

(1) ➔ ➔ -U i(K-K)(J; ➔ 2 
Q (K,K0 )= --0 y (O)y (O)fe O ?;Jp)d p, /15/ 

1 2ik k k0 

a BO BTOPOM nopH,n;Ke -

(2J ➔ ➔ - -uo [ , (O)y 
Q 1 ( K' Ko ) - 2 i k \ ko 

• ➔ ➔ ➔ 

yk (O)y; (O)] f e &{K-Ko )p . 
. 0 

(O) + 

2 ➔ 

_£_(p)d 2p. 
2 

/16/ 

q ro6bI ,') rH qiopMyJibl KOHKpeTH3HponaTb, Heo6xo,n;HMO 3HaTb 

HllHbIH BH,Zl; KOJ«iicliHUHeHTOB Ak, Bk, Ck,Dkn /9/. B CJiyqae, 
Kor,n;a HeB03MYIUeHHbIH noTeHUHaJI paaeH vl (z) , HeBO3My· 

IUeHHOe ypaBHt,rnHe filpe,n;HHrepa OnHCbIBaeT OTpa:>KeHHe He:UT· 

poHa OT a6comoTHO POBHOH CTeHKH, u Ko:JcliclinuneHTbl A k , 

R,. ., Ck' Dk Haxo,n;HTCJI HJ ycJIOBHHHerrpepbIBHocrncpyHKUHH 
H (ll( nepBbIX rrpOH3BO,Zl;HbIX B TOqKe z - 0 . 113 :JTHX ycnoBHH 
CHe.L(yeT: 

k-iK 
-I = ----, B' 

lniK 

-8 

2k 

k+iK ' C 

K-ik 

!K 
D 

K+ik · 
---; 

2K 

~ 

~ 

I 
!/ 
i 

I 

y (O) = B , y' (O) = -KB,_. 
k k k ~ 

IlpH 3TOM 

➔ ➔ ➔ 

OJ ➔ • k -iK ➔ i(K-Ko)P 2 
Q ( it, K 

O 
) = 2 ik

0 
--- f I;( p) e · d p , 

1 ko +iKo /17/ 

➔ ➔ 

Q r2J( _,, ➔ ) "k (K K) k-iK f1'2() t(K-KoJ_P 2 
K, K = -i O O + s p e ·d p. 

1 o k +iK 
o O /18/ 

, Ycpe,nHeHHe BOJIHOBOH «iiYHKUHH \JI= '110 + '111+~,r,n;e \JI 1 Haii­

: .n;eHO corJiaCHO / 11/; / 17 / ~ / 18/, a lJI 
2 

B COOTBeTCTBHH 

i c Bbipa:>KeHHeM /7 / npHBO,Zl;HT 'P(r) K BH,n;y: 
I . , 

\JI (r) = e'Ko p [e'koz + Ako o- tl/' - /3;2'//oz·],/19/ 

r.ne /3 1 Haxo.n;HTCH H3 ycpe.n;HeHHOro Bbipa:>KeHHH /18/: 

(I) . 2 
f3 = 2 i k0 K0 a , 

1 
/20/ 

a /3~2J - H3 ycpe,n;HeHHoro Bbipa:>KeHHH /7 / 

k f.. . fK-"itolr2 
13f2J = - 0-a 2 T 2 fk(k-iK)e- 4 dO. 

1 2 TT /21/ 

Ycpe.n;HeHHaH BOJIHOBaH ' cpyHKUHH /19/' no3BOJIHeT 'HaHTH 

K034i«linuneHT 3epKaJibHoro oTpa:>KeHHH. E~JIH noTeHunaJI u0 
; ,n;eiicTBHTeJieH, To I Ak 1

2 = I , n KoJ«lidmuneHT 3epKaJibHo· 
0 2 ' 

ro OTpa:>KeHHH C TOqHOCTbIO .no a paaeH: . 

R I 
(1) (2) 2 (1) . (2) · .. 

= 1-{3 -p I , l-2Rc(f3 +/3 )=1-a. /22/ 
I l 1 l 

g· 



Ilpn11eM, cornacHo /20/, /21/ n /13/, 

k 2 2 2 (it-K~)T 2 

a = -;; a T k0 f k exp [-
4 

] d n .. 
/23/ 

Bbipa)KeHHe .n;mI Wl ({lo ➔ fl) nonyqaeTC.H nocne ycpe.n;HeHH.H 
no wepoxoaaT0CT.HM KBa.n;paTa Mo.n;yn.11 /17/: 

K 2 
W (00 ➔ OJ= - k

0 
k a 2 T 2 exp [ -

I 7T 

r;--:;2r2 
_o_] 
4 ' /24/ 

r.n;e k0 =i • cos 00 , k=icos 0. TaKHM o6pa30M, a,' KaK n .n;on)KH0 
6LITb, ecnn ytieCTb coxpaHeHHe Il0TOKa,paBHo J wl (flo ➔ nJ dO. 
B .n;ayx npe.n;enLHbIX cny11a.11x ~T«I H fc T» I cooTBeTCTBeH­
HO a npHHHMaeT JHa11eHHe 3 i 4 a 2 T cos0

0 
n 4i2 a 2 cos

2
0
0 

x 
x f(i Tcoi 00 ), npn11eM f(x) paBH0 1 npn x = 0 H f ➔ 2 
npH X ➔ OO • Mo:>1<HO IlOCTPOHTb e.n;HHYIO aHanHTH'leCKYIO $YHK· 
UHIO, OXBa TbIBaIOIUYIO BCIO o6naCTb H3MeHeHH.H napaMeTpOB 
fc T H ft T cos 2 00 

ri T) 2 

1-sin 20 ---
a= 41.. 4u 2 T 2cosO O 4+(fcT)2 I+ fcTcos

2

0 
0 2 0 

6 + r fc T) 2 2 + fc T cos 2 0 
0 

3. K03{P{PUl/UeHm nOZ/lOUleHUJI YXH npu ompaxeHUU 
om noeepx11ocmu c Ma.llblMU wepoxoeamocmJIMU 

IlornoI.QeHne YXH npn oTpa)KeHHH OT noaepxHOCTH o6yc -
noaneHo MHHMOH 'laCThlO IlOTeHuHana uo /HnH, HHbIMH cno­
BaMH, MHHMoii 11acThJO aMnnHTYJJ;hI b Kor /: 

uo = u, - u,, 
0 0 ' 

u"- 4 N (a +a )fc 
0 - 7T a in 

0 411 

10 

r.n;e a 
O 

- ce11eHne nornoiueHH.H, a a in - ce11eHne Heynpyro­
ro pacce.HHH.H /MHHMYIO qaCTb aMnnHTY.AhI, o6ycnoaneHHyIO 
ce11eHHeM ynpyroro pacce.11Hn.11 BKnJO'laTL, cornacHo/4/, He 
cne.n;yeT/. qT06bI HaiiTH K03$$HUHeHT nornoiueHHH,Heo6xo.n;H· 
MO onpe.n;enHTL nonHLIH OTpa)KeHHLIH IlOTOK H Bbl.HCHHTL, Ha· 
CKOilhKO 3TOT IlOTOK MeHLWe na.n;aroI.Qero. . 

,lJ,n.11 Bbl'IHCneHH.H K03$<l>HuHeHTa nornoiueHIUL Yf~6HO 
npe.n;cTaBHTh BhIpa)KeHH.H THna k ± iK B an.n;e ...Juo e - '¢ , 

k . 
r.n;e ¢ = arc cos --= . Benn u O npnoppeTaeT MHHMYJO .n;o-

Juo 
6aaKy-i u ~-' TO ¢" TO)Ke npno6peTaeT MHHMYIO ,I:\06aBKY 

,, k 
-io¢=-i-;ff 2K • B pe3YJ1LTaTe, cornacHo/19/,Ko3<l>· 
qJHUHeHT 3epKanbHOro OTpa)KeHH.H CTaHOBHTC.H paBHLIM 

R ,,,n-48¢ J[J-JIT'(.O ➔ ~)d0-~u"a 2+ 
. o o K o 

0 u' 
f 0¢ _o W(O ➔ O)dO], 

k2 o 

a nonHhIH IlOTOK HeiiTpOHOB, pacce.HHHhIX B HeJepKanhHOM 

HanpaaneHHH, 

I= /
0 

JW(0
0 
➔ 0)(1-2o¢-28¢ 0 )d0. 

TaKHM o6pa30M, npn HanH'IHH y noTeHunana MHHMOH qacTH 
nonHhlH OTpa)KeHHhIH Il0TOK, OTHeCeHHhIH K na.n;aroI.QeMy' 
MeHhWe e,AHHHUhl Ha aenH'IHHy: 

/l"' 48¢
0 

[1 - fW(0
0
fl)dO] + 48¢0 u'0 a

2 
+ f [28¢ + 

u' 
+28¢

0
- k~o¢]W(00 0)d0 /25/ 

2 k k , u" 
=µ (l+u' a )+f(- _ _::a_~)--9-lf(0 0 0)d0, 

o o K K 2kK u 0 0 

r.n;e /L
O

= A, 8 ¢ 0 - Ko3ip$mi;neHT nornoiueHH.H npn oTpa)KeHHH 
OT n.n;eanhHO POBHOH CTeHKH. Y.n;o6HO BBeCTH K03cpqmuneHT 

IJ 



nornomeHHJI, ycpe,naeHHI,IH H ·no yrnaM na,neltIIJI HeiiTpOHa 
H no MaKcaenn~BCKOMY cneKTPY · · ,. 

it 3 

dOo /1 (ri~) cos 00 
4fc dfc-

f /1 =- f 
Pc 4. TT 

21T 0 .. r 

Ilocne BLmonHeHHJI yKa3aHHLIX onepaunii nonrmeM: . 

= 2 2 
/1 = /lo [1 + a u' (1-cT u' )], 

0 0 /26/. 
= 

r,ne p.
0 

npe,ncTaBJIJleT co6oii ycpe,naeHilhIH Ko3cpcpnuneHT 
nornomeHHJI npH coy,napeHHH ~.n.neaJibHO poBHOH CTeHKOH, 
a C - IlOCTOJIHHaJI: 

TT U,, 
p. = - _::o_ 

0 2 , uo 
C =: 

32 - 511 

30 TT 

= 0,17. 

CoaepweHHO O'leBH.IJ;HO, 'ITO ecnH .IJ;JIHHa KoppeJIJIUHH 
T cTpeMHTCJI K 6edcoaettHoCTH, TO wepoxoaa TaJI noaepx -

aocTL Bhlpo>K,naerc.11 B nnoc1<yro H K03cpcpHUHeHT nornomeau11 
p. .non>KeH nepexo,nHTL B µ. 0 • 3To noKa3&IBaeT, 'ITO aMecTo 
/26/ MO>KHO HanncaTL ,HHTepnoJIJIUHOHHYIO d>opMyny, ~xBaTbI·. 
aaro~yro ,D;Ba npe,nen&HbIX cnyttaJI / T :tu~ « 1 n T u ~ ➔"" I 
aBTOMaTHtt8CKH 

1 

:!' ·= 
µ. = P.o (1 + 

a 2 u' 
0 ) 

1+ cT 2 u' 
·O 

/27/ 

4. I102.110111eHue npu ompaxeHuu YXH om noeepx11ocmu 
c 6oAbUlUMU u "tacmMMU wepoxoeamocm.RMU 

PaccMoTpHM Teneph cny,:mii, Kor.na a - aeJIHKO, 110 ,nnHHa 
Koppen11uuu T paBHa aynro. B 3TOM cnyqae oTpa>KeHHe npo­
ncxo)lHT TOJILKO a 3epKanLHOM minpa:eneHHH, a noaepxaocTi 
npe,I(cT'aiim1eT co6oii cTyneHLKY C pa3MbITLIM KpaeM, noTeH· 

12' 

u;nan KOTOpoii .naeTCJI ql}'HKUHeii /4/. qT06LI ypaBHeHue IIIpe­
,nnHrepa C TaKHM noTeHu;HaJIOM HMeno aHaJIHTH'leCKOe peme­
HHe, BLI6epeM pacnpe,neneHHe ,nmI BLICOTLI ., ( p) B BH,ne: 

e -(p 
w ((,) p 

(l+e-(v) 2 

Tor,na 

' = 0; '2 TT 2 

3p 2 

IlpupaBHHBan nocne,nHee BLipa>KeHHe K 2 
a ' noJiytiaeM 

2 TT 2 
p = --

3" 2 
Pacrrpe,neneHue /30/ no3aon11eT rrpe,ncTaBHTL 

f ( z) H3 BLipa)KeHHJI /4/ B :an.ne: 

f(z) = 
1 

1 + e-vz 

YpaBHeHne IIIpe,nnHrepa c rroTeHuHanoM /4/, co,nep)Kamee 
na,naromyro rrnocKyIO aonHy, HMeeT peweHne Isl · 

➔➔ K
0 
-i k

0 ➔ i'yJp-k.z 
'P (r) = Ce F ( 

0 . 

~ +ik0 

p 

Ko -zp 
1+2-,-e ), 

p p 

r.ne F ( a, [3, ,y, x) - rnrrepreoMeTpnqecKa11 cpyHKIJ;HJI 

K -ik Ko _iko 
rr O O

J r r 1 + ) 

C = 
p p 

2K 2ik ro +--oJrr- o J 
p p 

r ( a) - raMMa qiyHKUHH 3iinepa. 
B aCHMIITOTH'leCKOH o6naCTH z ➔ - 00 'PO paaHa cyMMe 
na,naromeii H OTpa)KeHHOH BOJIH, IIPH'leM aMIIJIHTy,na OTpa)KeH· 
HOH BOJIHLI paaHa 
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A = 
ko 

2ik K0 -ik
0 

K0 -ik0 
rr--0Jr(---Jr(l+---) 

p p p 

2ik0 K 0 +ik0 K
0 

+ ik 
rr- --J rr---J rn + 0 

; p p . p 
/30/ 

Ilpn u O - .n;eiicTBHTenhHOM I A k 1
2 = 1 

:>Ke MHHMOH .n;o6aBJ<H y noTeHl{Hana 
0

1 Ako 12 = 
IlpH 3TOM K03<P<PHl{HeHT nornm:l{eHHJI paBeH 

npH HanH'iHH 
1-µ<1. 

u" k oo 1 u" k 
0 0 0 0 

µ"' 4-- I --------2--/31/ 
P

2 
K 0 n=O n2 + 2n(K 0 /p)+u0 Ip 

2 
u~ K0 

2 
HnH, Y'iHTbIBa.JI CBJ13b Me:>K.n;y p H a H nonara.JI uo a >> 1 
nonyqaeM 

,, k " k 4 - uo a . o uo o 
µ "' - \! 3 --- arc sin -=- - 2 -- --

TT Ko vu, u, K 
O o .. 0 

Ilpn u0 a
2 

« 1 · $opMyna /31/, KaK H c9e.n:yeT o:>Kn.n;aTh, 
nocne ycpe.n;HeHH.JI nepexo.n;HT a /26/ c T = 0. Yaenn'ieHne 
T .D:OIDKHO TaK >Ke' KaK H B cnyqae ManhIX wepoxoaa TOCTeH' 

yMeHhWaTh K03<P<PHllHeHT nornoLQeHHH, npH'ieM a npe.n;ene 
T2 ➔ oo , µ nepexo.n;HT a µ 0 • IIonhJYHCh 3THMH coo6pa: 

:>KeHHJIMH, MO:>KHO .n;nH µ ycpe.n;HeHHoro no yrnaM H cneKTPY 
nocTpOHTh HHTepnon.Jil{HOHHYIO qiopMyny npH acex JHa'ieHHJIX 

2 , T 2 
U, a H u 0 

0 

c1 u ~ a 
2 

1 
µ = µ= [ 1 + ] ' 0 

cl+',/u;a2 l+cu~T
2 

r.n;e C = 0,17 , c1 c: ],25. 

Pa6oTa BhirionHeHa no HHHl{HaTHBe cl>.Jl.llannpo. 

' ·,/ 
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