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B/I , 2/ pasB~T llOJIYMliRpocKorr~qecKHJ.1 MeTo~ Olll1CSHl1fi CTPYK

Typhl Bb1COKOB036ylK~8HHh!X COCTOHiiHJ.1. B OCHOBY ~syqeHHfi BblCOKO

B036y~~eHHblX COCTOfiHH~ llOn0~6H8 Ollpe~eneHH8fi Oll6p8TOpH8fi ~Op

Ma BOnHOBOJ.1 ~yHRUH~ B BH~e cyMMbl qneHOB C pa3nHqHUM qHcnOM 

KB83HqacTHU. TaKOJ.1 llO~XO~ IT03BOnReT Bblp83MT:& llpHBB~eHHble 

He~TpOHHble, pa~H8UHOHHbl8 ~ an:&~a-mHpMHbl qepe3 K03ili<Pl1UH6HTbl 

BOnHOBbiX tPYHKihi~ BblCOKOB036yJK,11.6HHbiX COCTOHH~J.1 H npoBecTn' 

8H8nl13 CTpyKTypbl He~TpOHHbiX pe30H8HCOB B/3-S/~ 
B/21 6blnH B~qHcneHbl MaTpHqable aneMeHThl. an~a-pacrra.n.oB c 

BbiCOKOB036y1K,11.6HHblX COCTOfiHHJ.1 B C~epMqecK~X fi~pax. HaCTOHmSH 

pa6oTa llOCBRm61:f8 BblqHCJI6Hl110 MSTpHqHblX 3D8M6HTOB 8JilJili8-p8Cil8-

~0B BblCOKOB036yz~eHHblX COCTORHHJ.1 ~e~OpMHpOBSHHblX fi.11.Bp. 

PaccMoTpHM anlJilia-pacrra.n. B ~opMyJIHPOBKe, rrpe~JioEeHHO~ 

B/6/.BepOfiTHOCT:& 8JilJili8-p8Cil8~8 CHMBOJIHqecK~ 381lHCblB86TCfi B 

BH.11.6 

(I) 

r.n.e Pe -npoa~uaeMocn t~epea noTeH~aJI:&Hbl~ 6ap:&ep, a Or2.~ 
-llpl1B6~6HH8fi m~pHHS. IlapUHSJI:&HyiO 8JIJ4>8-m~pl1Hy, OllHCbiBSJJJIIYil 

nepexo~ H3 BblCOKOBoa6yx~eHHoro cocTORH~fi A HS HHBKOJieEB-

11166 f , MOEHO 38ll~C8T:& B BH,11.6: 
2 . 0 

f7or=L ov.>.r(t)Pe ~ !;.~r L Pe. e t · 
(I'} 

TaK KaK aKcrrepMMeHTan:&Ho ae y~aeTcH H3MepMT:& .n.on10 an~s-qac

THU C Ollpe,n.eneHHblM op6HT8JI:&HliM MOM6HTOM e . , BBO.llH!Cfl npa- . 
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B6J.l6HH8H mHpliHS /'~~~ , ycpeJ.tHeHHSH no e . IIpHBe].teH-

HSH BepoHTHOCTD an~a-pacna].ta MaTepHHCKOrO H].tpa, OITHCUBae

MOrO BOnHOBO~ cpyHKUH6ti 1J!i (.Aj 7) , B .1tOli6pHee HJ.tpO C 

ryj{.Y-1)2-1), HM66T BH].t: 

z I * 1 u 'fre = rlf( (.J/-2, Z-1}·rf; ~I V!{ot;uzv-z' (n'!st') X 
Uiot' ~ £72' (2) 

. . 2 ' 

xO..tu;a-z~rt~asQ"iat'ii. 1 :J:i(.J!; Z)/ . 
~YHKUHH Vt/ OITHC~Bae~ BepOHTHOCTD 06pa30B8HHH ·an~S-liSCTHU~ 

H3 rrpOTOHOB, HSXO}UIIJlHXCH B COCTOHHHHX Z,.l 'l; H H6tiTpOHOB B 
« «' . COCTOHHHHX ¥ . H # ; OHa YJ.tOBneTBOPff6T ycnOBHHM: 

,Aire IA!re , 
vv u; ~ 1j OiOi '(n'/~'t') =- vv "LICit; rzo; 1 (z'zl t .S') = 

Ie -- W 1 1 ( '/ r1c'} - rTf Ui ; OJ l1i 'Z'l ,J ~ • 

(3) 

BonHOBb16 cpyHKUMH BbiCOKOB036yXJ.teHHbiX COC TOJ'IHHti rrpMBe].te

IIU B/4,5/. B K8li6CTB6 rrpMMepa ].!S].!HM BH].t BOnHOBOti cpyHKUlUf BH-
'lr + . 

COKOB036y~,1t6HHOrO COCTOHHHH C ~ Jf0 J.tnH qeTHO-qeTHOro 

].!6cpOpMHpOB8HHOrO H].tpa: 

CJ/1 r) - ~ IIZt + + 1V' 
r~ (I =)_ L hl'lf" (f,lli jf~.Vz) c( rtiTf rl. ?z/12 I 0 + 

r~ rl t 
lliV:Z 

).2{ lf I . . + + + T L L_ !J
1

1T (f,lTi,"' ~,r,flj~ r.Q;, Jc<,Lv; r~..?z'Tz ()('l Vi ri. rtu-~ ~ + ... ..,. 
1tY• Y1ft t t' 

C!f.llj' llJO't 

~· · >.un.1 rt') +- t ,...-:-:,+ , 
L_. L; b j1r(7/lt 1 fzrz) ci.y1 0f ci.yz~.) 2/ (t j Pdz}Yo ~ . ./'1) 
~11z ft f · • ·· · , .. 
~112 

H. 

I 
I 
~ 

1· 

·I 

I 
. I 

rJ.te 
,+ 
~~~ - OrrepaTop p0XJ.l6HHH KB83Hli8CTHqu, 

~f- onepaTop cpoHoHa rrapH~x BH6pauHtt, 

~ - KB83HliSCTHliHUti HnH cpOHOHHHti BaKyyY. 

n+ f - r r .,. .,. ~ ) 
_)(._f==JJi'L~llJrdr_,-rt.,,. -y;, «r,.ar-•, (5) 

1• 

cpyHKUHli Y H Y orrpeJ.tenea~ :s/8/. 
PaCCMOTpHM an~a~rrepeXOJ.!U C BUCOKOB036y~J.t6HHOrO COCTO

HHHH li6THO-li6THOro J.l6tPopMHpOB8HHOrO HJ.tpa HB pOTSUHOHHYD no-
r-

nocy, ITOCTpoeHHYD Ha OCHOBHOM COCTOHHHH. BonHOByro cpyHKUHro 

:sucoKo:soa6yXJ.teHHoro co~TOHHHH rrepemtmeu cne].lyDIJlHM o6paaoul7 I: 

. . -T 2T•1 A I . 71 · I+li . I iT (
----, 

'\f;(J".JJ)= /CiTiL.r/r(1<}{1J~I< 1}).(+1\ )+{-) 'lJ.,~.~-xY:f-r')}r6) 
K ~ 

r].te y; (:tK'') MM66T Blf].t (4) C YCJIOBH6M cpl1KCHpOB8HHH 3HaKa. 
~ lz . 

npoeKUHM K , / clr (K) onpe;nenHeT BKJia.lt liJieHoB c ,llaH-

HHM 3HaqeaHeM K • B peayJIDTaTe BuqMcJieHMtl rronyqHM 

'{(I~ I/')= V ~1++/ f cl;o:)(£roe K/IK) 1 ffJ .r-K x 

{
'\" 1 I I )IZ{ I A 1 Ie ' " 

x L ~ U,t~ Z/fz Zl,1 b.,_K.,-(rl -Ji,f/2-u;) VV_+ jPA~ {f,r,/Pz fh) + 
t~ ~b . . 

llj'q:j 

(7) 

• 1 1 1 >.znzp Ie . , 
+ L L Zfl Zl., ll.- Z/, b r ($. -~ "-rr.3 7z·fi2 'lt-u;) ~02 ·.r.

1
v.: (?f zJ.ffsjt )+ <' t 'Z t'J ,>~ t t· t I 1'1 1 ) J • 

'lt !z fl''i 
Q{ r.: o;u; 



1 f ""b>.2tS2rftr) IA/Ie , '} 
+ Vi'LLI\MtL +K'7Tfrr~J~-u;) VV-+ifiili (rt1tf1:zYJ)V,. Zlys 
· tft fft f.ds 

1 

UiOJ 

r,1l;e U , V - KOSqxpllUI18HTbl K8HOH11tt8CKOrO Ilpeo6pa30B8-
/ I 

HHH EoroJID60B8, IIpHtteM, Zf , 7f OTHOCHTCH K ,1l;OttepHelly fil{-

py, a · U , 'if- K p0,1l;l'!T8JI:&CKOMY, 

f f / 
1\r,r. = Yfd;. 'Vi lfz- ftrr. zt,, Vr~ 
-f -r -; 
1\f,f• = Yfrr~ 7fi lfi- Yf~r· 11,, Zlf,. 

(8) 

ECJill B (7) IlOJIOlKHTD . .T[ = 0 , TO IIOJiy'illlM BblpaJKeHHe :ztJIH npl'l-
. • 9 

Be,1l;eHHOlt an:&@a-mHpi1Hbl B CJiyttae pacna;na H8 OCHOBHOO COCTOH-

HV!O.; B STOM cnyttae e= I . Ills (7) BH:ztHO, ttTO BKJia:zt OT lU3YX-

KB83HqaCTHttHbiX KOMIIOHOHT 2nJ 2 p tt8CTI1qiJo-qaCTHttHOrO THI18 

B BOpOHTHOCT:& rrepeX0,1l;8 ycHJIOH H8 cpaKTOp {'E'lf?l/ l KaK HS-

/8/ r ' ' c:z . 
BOCTHO , ;nJIH :ztOtPOitv!HpOB8HIIblX H,1l;Op (f11flly) ~ c;.•::::: YQ-6~ 
r,1l;e G- KOHCT8HTa rrapuoro nsaHMo:ztel-tcTB11H. BepoaTHOCTH an:&@a

pacrra,1l;oB C Bb!COKOB036yJUOHHOrO COCTOH!lllfl H8 OCHOBHYIO pOT8Ull

OHHYD IIOJIOCY OTJII1tt8IOTCH ;npyr OT ,1l;pyra reoMeTpl'lttOCKllMll tP8KTO

paMH l'l BOCOBbiMH MHOMHTOJIHMH. 

IlepBb!O SKCIIOplllMOIITaJI:&ll'l>IO ,1l;8Hilbl0 ITO an:&tiJa-pacna:ny C Het\

TpOHHbiX peSOH8HCOB ~ CJIJn~80 ;zte(popr.mpOB8HHbiX a:ztep nonyqeHbl 

n/9/.B aToM ;a6oTe HSMepeubl an:&tiJa-mHpl'!Hbl npu pacna:ne uet\T-. .,.,.,H 1.,- -
pOIIHbiX peSOH8HCOB f C = 3 14 4- HB HU3KOJIOl!t8II\HO COC-

I'HV 
TOflHl'lH l C • 

PaCCMOTpHM an:btiJa-pacna;n BbiCOKOB036yJUOHHOrO COCTOIIHUH 

ttOTHO-~OTHOro ;ztO~OpMHpOB8HHOrO f!l{pa H8 O;ztHOtPOHOHHOO COCTOHUHC, 

OUHCbiBBOMOe BO~HOBOlt <l>YHKUI1~it o; '!/(, 
6 

1 
I 

I 
I 

I 
. I 

i 
.(,. 

l 
I 
.I 

+ 
3JJ;ec:& 0 :-on epa Top poJUeHiu!· wououa, ero HBHbll-t B~t,1l; ,1l;aH 

i8~ 'Y! -tlJOHOHHbllt naKyJ'M. MaTpHttHul1 aneMeHT an:&tiJa-pacrra,1l;a 

B aToM cnyttae HMeeT cne~D~H!1 BH,1l;: 

( 
'ff ) f I I L ).Zt 1 1. ·'{'J/I( , 1\-:-y -0 I -). 11 = R L 'E. Zfyll,·o1v {? -rrJf-rr )L VV T+ ·rrrr' {ft'/Liff') 'ltY• 

I t 11' 1 'fd• ' · 
~~· I 

-wre ( / 'J!\'' } : +-jlnr' r~r~ rr rd. + 1 

.r::' , 1 1 111Ie ~{ j >.2f · .. _ 
+ VJ. L_ L- 71j1i.y'lfillt:z vv~Vi'-+{r,r./rr)t- ~ r Dfir(fl-l!f, 'il ~)+ 

ty fdz I fJ fl J 

rTt Cl:t 

-J · Ht . 
+Of. Yr~r5 b I'7T (13 tTf; fz -!Ti) J -

. 1 I re · , 1 · ? · Jozt . - J ;.u · 1 l -Vi L.11i ll
1 
7/i·llf' W.-t;- + rrrlr r'}L_{Yf~r.brtr{ft+Jr~-) + -:if.r,611T(ft+J r2+)J + 

trr · rtY· .. . . · 

.r. · ' I IAI.te 1 'l 
+ F ~ L ?;; 21, /l/.1• Z1a 1 rv fr ~·. "'rr. • (f, ft lrdz 1 x 

I I Iff{ 4 11 VJVZ 1 V>> 
ftft fdz 'c, ·· 
!TiQilu:trTJ.' . . 

{

. ' ).2p21t .· . -, j.]/1}f I I . 

"'L ~r6Ir/y-Ui, ?/~Qi;f.~r.;r.-~}+f!i 'f'ir61dyq;, '/t-~, r.~-u; ;fl-1i)}-
e 

. ' I i I. I( { ! L}a1plh 
-t/2~ L ?lr l'rl 'ft u,, w.+ i rrtr' (fd~lf!'l Jf!zrl 0J1T~+;fsj t~rr; f-IT)+-

11, ftY•fs · 
rrrr 

-~ >.zp2n 
+ Yrzr))l'T (fz+, y,+Jf~u/ r-cr J} + 

I I I Je ' . 
+&VlLL ?!flit Zly/lfy1 W-+j~az {ff{ftfz}x 

tf fdz · · 
r.rr. 
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.J )ft -, ).ft . . . L {YM'• bi1T(f,-1f, r.z-rz,rs+Jfr·) + ~r, bi:r(fr~dl·rz,r,+Jf,+)} + 
1JYt . 

' 1 I I Ie 
+Cfi' 2:. L 2:_. ·zrrt u, .. ZlyJ Zly, w~Oijlliot (fl f;: If] r.) X 

tt1 fdz f1r1 
·ut1vz~~1Ti, 

j . ).ff.Ut r.- _,.. - - . 1-J(L {'!t; ~ DI11(fl-iiJ
1

f, v,Jfs-t-,f( ,~-r;;, 'lr ?!) 
~~ 1>(6 . 

. -, ./I 'tO.ft . 
-r !lf,yJJ fr{f~-f[j,ft ·flids- .,.dt tJ fz -Vi,y,-Of J}.,. · • (9) 

ITOMHMO BhlllliJCSHHhiX KOMI10HBHT B (9) LmeiDTCll llJI8HI:l, B KOTOphiX 

;D:B8 onep8Topa KB8311ll8CTHU 3aMeHeHhl <iJOHOHOM n I H qeThlpe 

onep8TOp8 KB83HqBCTliJU 38M8H8Hhl ;n:ByMll <lJOHOH8MH Q; .52 f ~ 
~HCJIO KOM110HBHT BOJIHOBOii <l>YHKUHH (4), ;D:8IDmHX BKJIB;ZJ: B BepO!lT

HOCT:D 8JII4Ja-pacrr8;D:8 H8 O;D:HO<lJOHOHHOB COCTORHH~ cymecTBBHHO 

yBBJIHqeHO 38 cqeT meCTHKB83Hq8CTHqHhiX H ClOJI:DWOrO llliJCJI8 qe

ThlpBXKB83Hll8CTHqHI:lX KOMITOH8HT ITO CpBBH8HliJID C p8Cl18;D:OM HB OC

HOBHOe COCTOllHHe. ll03TOMy, BCJIH qeTI:lpeXKB83liJll8CTHqHhle H mec

THKB83liJll8CTHqlJI:l8 KOMllOHBHThl B (4) zrpaiDT cymecTBBHHym pOJib, 

TO ITpHBe;D:eHHUe BepOllTHOC TH 8JI:D<lJ8-nepeXO;D:OB H8 O;D:HOIFOHOHHhiB 

COCTOllHHll ;D:OJI'!rHI:l Cll:lT:D TaKOrO 'KB 110p!l;D:KB HJIH ;D:BlltB ClOJI:Dme, qeM 

11pHB8;D:BHHhle BepOllTHOCTH 8JID<lJa-nepeXO;D:OB H8 OCHOBH.bl8 COCTOll

HHil, TO 8CT:D ;D:OJIJKHO Ill:l110JIHll.Tl>Cll YCJIOBHe: 

- 0 0 

r~ >.1 f ~ rtl,}. o j . 
(IO) 

8 

"' 
·\ 

;/ 

' 'i 

j 

~ 
(' 
1 . 

I 
!' 
(\ 

! 
'I 
I 

\\t 
tflJ. 
dj 

l 
l ;I 

j 
\. 
! 

ECJil'l 11pl'!Be;D:eHH8ll BepOllTHOCTI. BJII4Ja-nepexo;n:a H8 OCHOBHOe COC

TOllHlfB ClOJI:r.me, qeM H8 O;D:HOiPOHOHHOe, TO 3TO YK83hiB88T H8 8HO

M8JIJ.HO ClOJI:r.mym ~yxKB83Hq8CT~HYD KOMllOHBHTy. HeTpy;n:HO BU

qHCJIHTI. npHBe;D:eHHyiD BBpOHTHOCTl> 8JII4J8-p8Cll8;D:8 C BUCOKOB03-

C5yl[)leliHOrO COCTOllHHll llBTHO-llBTHOrO ;D:BlPOIJ•IHPOB8HHOro ll;D:pB H8 

~yxKB83Hll8CTHqHoe COOTOllHHe. B aTOM CJiyq8e ;D:OJIEH.bl BUllOJIHllTI.

Cll KB83l'Jq8CTHllHhlB 11p8BHJI8 OTClOpa. ~3-38 3TlfX 11p8BHJI OTClOp8 

npuBe;D:eHH8ll BepOHTHOCTI. 8JII4J8-11epeXO;D:OB H8 ;n:ByXKB83lfll8CTHq

Hhle cocTOHHHH ;n:omm8 6un MeH:ome, qeM Mil nepexo;n:oB Ha o;n:Howo..:. 

HOHHhle COCTOllHHllo 

llpH BJII4J8-pBC118;D:e BhiCOKOB03ClyE;n:eHHOrO COCTO!lHHll ;n:e~op

MHpOB8HHOrO !l;D:p8 C HeqeTH.biM·lll'JCJIOM He~TpOHOB HB O;D:HOKB83Hqac• 
-t 

TliJllHOe cocTOHHHe, onHChiBaeuoe BOJIHOBO~ <I>YHKUHeii «'.s~ !To Yo, 
M8TpHqHhl~ 3JIBMBHT HMeeT BH;D:: 

. 1T 1fi)-~"r?/{ fl').n Wie . '. "{{J ~KI -L_ vzt,.~z ?J;21tiJflT(!1o} -+;-+ (n/!lS)r 
?.f/ 

1""" l ).n WI( } . 
fJO 7fto 7}/ ~D.[1T(t) '-+_;v.r(ZZ /$~5') + 

. I' 'L)o3n ··: ' WIC . ' 
+3L 7h. Zlt~i7JtlDf,.(h-q;_,([cr;;~•rr.) -+;TtVi (ul~l1.l)+ 

l S:t fl . 
tT(q;_ 

+ L u:t ?I~ L.zt/{?fi!JI').;t.q; 7z'"rr..,rr·ui}W~~·--t (7t c.dtJ') + 
l l ' ) . J ' .l .. 
~q;_ 

1- ?ijo o;~ 6 J//1rt-(Jj Zz-~, ?,-ITt) vt?;~;rc r (Zt{z /s.s)} t 

. . , 1 , · , Ie ~ . A J n 2f . . . . 
+ 3L._ "'E._ Zl1t'llz Z/, ?J; IJiu. q;· rr.r.Jz, lz/~t,) D'I1i/'kr!j, S. -r..,s~v.;zr7i, zl-12) t 

ltlz $,f~ .l o>.s "t :t 21 3 
t 

oto:t Dilit . 
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+j_ L_L_y; ul J\r ,Aire _ J..nSLf{fJ 
6 rt 

111
2. 1t 1t f.zr2.vv-+;-+(fd,Jrzrz)b.I7T(S~J + 

. f f I I. i.hSl/(1,} I( 

+ (2' ~ L Yi.t. v; v, Zit. b Iff( .5'} w.+ ·~ v- ('lZ /5'.,5' )+ 
2 fiT C ( I 

f I ~hJlf{p) Je 
+a~~ IT; 7!io ?l;b.l1T ($} w+. <r..r('ll/J'of}+ 

fiT 'Z~ . I 

3 ~ 1 . , , LJo.Jilfl.1(PJ wie ~) _ 
+ rzL L 1\n ZltJ Zlt,z Di;r(t.z-Vi.,,S,-!if,/.V.) vr -t;l7irl2 (lzlft ~z t (II) 

f?. :rd~ . . . 
ITt.ITi 

{ "'""" . I If f ~hJl/(11}1? Ie 
_+ {1 £,.-- L 2fl1 Zl1zl/tftbJ?r (~'.Vo1 7z-Vi1 ?1 -r;r;}WI/i32 ·-+ (7tldSJ)-t-

. f S ?t <z · ' 
ITtiTz 

. f I I ').hSlf( .. j1p . . .U . 

+ 'lf's,s·. v;, Zlt.Vt J.;b 1rrt-~7~ -1i1 ?t-~J ~q:z; ~rr(7t7l /St)} + 

1 ~""' Ali {1\f' l)o. n Q/t (~t}Sl1~ (p) Je 
tTL LI'H stD fil rt.) W-+;-+ {n /SJ)+ 

It /i. l s · . · · 

It "' i\n.5l;1 f,}SLf.t(P} If 
+CTo v1. Zit YJ.:;. 7 Dz7T (,5' / . W- +; r. q- (77 Is~~'}}. 

~3 (II) BH~HO, tJTO BKn8~ O~HOKB83HtJ8CT~HUX KOYllOHeHT ycHneB 

H8 TOT lle <lJaKTOp, tJTO H B nepeXO~BX H8 OCHOBHOe COCTOHHHe. 

~YeHHO 3TOT <lJ8KT MOlleT cnyXHT» npzqHHOK 6on»mHX KOppenH~HK 

Me~ npHBe~eHHUYH HeKTpOHHHYH WHpHHSYH ~h~ H anD<IJa-mHpH

HaYH rl)(0
). f ~JIH nepeX0,110B H8 O~HOKB83HtJ8CT~HUe COCTOHHH/

4
•
10

( 

BKna~ OT ROMllOH6HT 3 h H n Zf tJ8CTJiqHO-tJ8CTHtJHOrO THUS ycH

neH. B an14Ja-nepexo~e H8 O~HOKB83HtJ8CTlltJHOe COCTOHHHe yqac.T-

10 

ByiOT TOn»KO Te KOMllOH6HTU THll8 3 n , n 2p , 3n 2p 

'Jn Jlf{f ), ~nH KOTOpUX nonOllt6HHe O~HOi.\ HeJ:iTpOHH0£1 KB83HtJ8C

TH~U He H3M6HHeTCH. 

B/H/ 6una npe~noJKeHa uo~eJI» ~H onHcaHHH BblCOKOBoa6yx-

~eHHUX CDCTOHHHJ:i ~e<lJop.!HpOB8HHUX H~ep C HeqeTHUM .tJHCnOM HyK

nOHOB. BonHOBBH <lJYHK~liH B3HT8 B Bl!~e 

'111. 7T f c'"""{ r -.;;;:-r~.jt'_,;+- /"1+ · 
Tt (K )=(i'Cf{.L ri;,r+f-,Pt,~'"'ScrlYJ ..,_ 

q- pJ:J 
. . 

~ rJtlz' + . t + { ~ /)Jtjzjlt + +-/)tor-; 11/ 
+ L._ r $o$rrrftrr6?/lj~ -t- (3'L-Il... $e~S!To(!rrCJ,4'fi IYjJ Io. 

(I2) 

lt.J~s " ftJ'2J.S 
Ha OCHOBe B8pH8~HOHHOrO npHH~Hna nonyqeHO ceKynHpHOe ypaBHe-

HHe ~H onpe~eneHHH 3HeprHi.\ BUCOKOB036y~eHHblX COCTOHHHtt H 

C
,· --r.Y(. rJtJz(. 0 Jt/ljJr" 

Bb!p81ltBHHH ;nnH K03rf!<iHi~lfeHTOB /o , Vs. $ , T,r.str , /l .ScJr , 

naHHYID MO~en» MOmHO p8CCM8TpHB8T».K8K KOHKpeTH38~HIO o6mero 

nonyMHKpOCKOlllftJBCKOrO llO~X0~8 K l!SyqeHlfiD CTpyKTypu Bb!COKOB03-

6yx;neHHblX COCTOHHHJ:i. 

Hatt.IIeM BblpaxeHHe ~na MaTplltJHoro aneMenTa anD<IJa-pacna.IIa 

H3 COCTOHHlfH C BOnHOBOfi <lJYHKnHei.\ (12) H8 O~HOKB83Hq8CTlftJHOB 

COCTOHHHB ;ne@Op.IHpOB8HHOrO H~pa C H6tJ8THUM tJl!CnOM HeiiiTpOHOB. 

B peayn»TaTe BbltJHcnenniii nonytJ>~M: 

Cj {' r-- u/Ie Je ( = ,(';;"' L 7h U.z{'E._?fi Z/s 0t,P VV--t ._Jr.t!St) +- 0":7/f. 2: 1/p Uf.:+- ·-rrr. (Zl/PSo) t-
v2 -z. .~ ;;_ I . rr ' ' o J 

' \._ 

i -.:::::- { j ,· J( . _, 
+ ffL L "£.o;llj;ZI/JJ.ffiT{l1/.+;oo-IT(7t7z/Co$)!\r1 lz-

jt ?t7z IT" · · · 

Je . J J j c Ie _ -: _ 
- Wf-;oo-IT"(?t7z/S.CjA,1 ?~ . '~- j)j'S'."rr.IW++j-+ f?t"lzi>S)A r1 rz 

Je. -, 
- W+-j-+ (?t?z/~;}Jt 1t1.J} 7 

II 



. 

,.. If --c~ ~ L ~ ?Jl Ul2/,Y1 2/,r~ [L.1Jf$ u-fW.+ '-V.-~ {T</StJ'z)Y,s..,v
1 

+ 
2 f"t Itt~ lr " I 

Wre ; I ]~1J!' [ u ,- -~ 
+ CTo -+;ac-rrf1rfStS-Y'!f's.s1 ;,n.~~, W:+j++ (n/tJ~)~rJ.', + 

_,_ w_:~-+ (7z/&~~~/Y[;,·,]} + 
I ' (13) 

f"" """"- {""\ [7}t}l'[. -,. fruie ' ·, ?t//r + 
+ t; L_ L L l{;j Zft1 L fj ~ .r 11 i'tl'z ( vv++ /. -rr. -rr 6r 7../Jt.Sl) I ;~:.:r J1J' ?t Tz >'1S, tr 

u;IC · , ; jt ) A J< (/'1/Ie , -jr 
+rh VV;-+;q;,-rF(7z7l/J,Jz)J:1_;j -1171 71 'V+-j -v.-rr(7tlz/!>t~} Yj•l.t +-

IA!Je , · 1vl1 ]+ 
-t rJ0 VV +- • IT .fT (7r 7z/£tf:.z) IS. [.j I 0 

t'}tJ·(r-J· (l'I/Jf -,VJt -+ r (' · 1\ 7 ' 7 v ++ · .,. t ( r t rz/ S1 ~;) 1 ld 
7 

-.J'~>•Vo l Z I -

J( '71/Jt ) 
- w++'+- (l, 7z/Sdz} I Sd, -

/ 

A j.z. ('A/If: 1 " -:-jt 1,4/f( Jt )~ Jjj 
-r\ 7th l·v+-;+t (7t7z/$JJz}Y,d,- rr"~--i f- (?rrz/t,S'..) YJJsz 'J . 
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B p8MK8X MO~enH MOXHO BH~HCnHT:D ITpHBe~eHHHe BepOHTHOCTH 

anb@a-rrepeXO~OB C BHCOKOB036y~eHHHX COCTOHHHtt H8 HH3KOne~

mHe COCTOHHHH KOHKpeTHHX ~ep. 

Cne;nyeT OTUBTHT:D, 'liTO :Bu~licneHHe 'uaTpH~HHX aneMeHTOB 

an~a-rrepexo~OB HOCHT ITpH6nHXeHHH~ xapaKTep. 3TO CBH3aHO C 

BH60pOM BH~a BOnHOBHX ~YHK~~ KOHeqHoro H H8'tlali:DHOrO COCTOH

HHtt, a TaKxe C _TpaKTOBKO« an~a-pacrra~a KaK O~HOCTyiTeH'tlaToro 

rrpouecca. 

BuruerrpHBe~eHHHe ~OpMynH MOryT cnyXHT:D OCHOBOll K8K rrpH 

aHaHH3e aKCIT6pHM6HT8li:DHHX ~8HHHX ITO an~a-pacrra;zty BHCOKOB03-

6yx~eHHHX COCTOHHH~, TaK H ITpH tlllClleHHHX paC'tleTaX B p8MK8X 

MO~enH, paCCMOTpeHHOll iii/. 
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