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iaCToAutafl pa60Ta nOCBfllljeHa peWeHl-11O MOAeIlbHoi1 3aAa4~ 0 pac

npOCTpaHeH~\I1 KorepeHTHoro 1-13nY4eH\I1f1 B I<PI-1C TanIle. PaCCMOTplo1M 3TY 

30na4Y B TOi1 *e nOCTaHOBKe, 4TO M B 11-4( . B ynoMflHYT~X oa60 

T~X \I1CcIleAoeaIlaCb 3BOIlI04\11f1 OAHO- \11 ABYX¢OTOHHbIX naKeTOB a KP\l1C

T.JIlne; TaM 6b1Ila nepeBeAeHa Ha ;tKBaHTOBbl~ A3b1K" "TeopeMa nora

weH"'A" 3BaIlbAa-03eeHa. 

~3Y4eH\I1e np04ecca pacnpOCTpaHeH\I1f1 B Kpl-1CTa n Ile \I13IlY4eH\I1A, KO

TOpOO B Ha4aIlbHbli1 MOHeHT BpeMeH\I1 HaXOAl>ITCA B KorepeHTHOM COCTOfl

HH~ IKC/, Ba~HO no ABYM np\I14lo1HaM. Bo-nepBWX, \113 Bcex KBaH TOBO

MCX<lHI14eCKJo1X COC TOAH\I1i1 \I13IlY4eHIo1A OHO Hal-lGonee Gn\l13KO K Knac

C\I14ecKoJ';i 3IleKTPOMarH\I1THOH BOIlHe I CJ~., Hanp. 1<" I. BO-BTOPWX, 

11031.'P 16/ ,pa6oTalOU\\I1i1 Ha 3Ha4\11TenbHOH npeBbiWeHl-11-1 nopora, rCHep\I1

pyeT 11311Y4eHMe, HaxoAAU\eecfI B KC. 
r<lMI-1Ilb TOH\I1aH B3aI-1MOAei1cTBI-1A Me~AY nOIleM ~OTOHOB* Jo1 KPJo1CT<lIl 

nOM B AJo1nOIlbHOM n p\l16Ill-1meH\I1\11 MO*HO 3anJo1Calb TaK: 

II - II I ;: IN,V ( d 3kQ(o\)(-+k) Itl(-.) idw -W'll - ikx', 

lfJ. - + H 
 , : -oc r a k e 

/1 

I N I V, r d 3kQ H (k) a. (-) (k) e -idw-w ) + ik'~'r I . 


rAe CYMHa BeAeTCA no ~ce!." 4 e HTpaM: x I ~ lar l , O1f2 • aL 1 I; a eClb 

nOC TOflHHaA peweTM\I1. V ,Nr(Vr.N r) npeAcTaBnA~T co6oJ';j onepaTopw 

POIICAeHl<1Il IYH\I14 TOl!(eH\I1f1} aTOMa HOIlep f B B036YIICAeHHOM \11 OCHOBI-IOII 

COCTOflHJo1f1X COOTBeTCTBeHHO. OHJo1 nOA41~HfUOTcn cneAYI014 \11H KOMMYTa

4Jo10HH~fM COOTHOWeHI1RM : [V I ' Vf J _ = [ Nr ' Nr ,_ = 0 r' .On 'pa"T\1pbl J (+) (I~) 
(a (- ) (k» OnJo1CblBal'.lT I-!CnYCKaHl-\e Inor n OU\e'HI-!el (!lOTOHr C "'Mn~IlbCOM 
k I'i Y"l0BJleTBOpRIOT KOMMYTal\HOHHOI1Y COOTHoweH~1I0 [a -)(k) ,a -Il(qjl_ 

= /) 3 (k - q); c - 4Jo1Cll0Bble CIlYHK4Y1\11 Q ( ±\k) . Jo1r palQU\I-!e pOJlb qJopMcvaKTO

POB, Bwpa*anTCR 4epe3 BOIlHOBbie OYHK4Jo1Jo1 B036Y~AeHHoro Jo1 OCHOB-

Horo COCTOflHYlj:1 aTOMa leM., Hanp., 7 I. 
noc laHOSKa p aCCMaTp\l1BaeMoi1 3aAa41-1 TaKOBa: B H<l4anbHbli1 MOMeHT 

SpeMeHJo1 t - 0 \I13IlY4el1Jo1e HaXOAJo1TCfI B KC, YI Bee aTOMbl He B036YIK

AeHbl. HaJ';iTI1, K a K pacnpOCTpaHAeTCR \I13IlY4eHJo1e npl-! t O. 

* raN lKe, KaK Ii B 11,41 ,B A3J'lblleiiltw'-1 lie 6y,u.CM paCC~l<l'l'PH13Jl'b 
nOJHlp"'33UHoHllble 3!jx!JeKTbl, IT03TOMY "peaIIJ:dlblC''' <!lOTOHbl 3aMellllM 

6e3M3ccoBbIM"', 6eCCnlfHORbIMJf 6030HaMI1, KOTophle Ana npOCl'o'rbl nane ._ 
6YAeM Ii.;! 31UBa1'b rpo1'OHaMK. 

http:OnJo1CblBal'.lT


BeKTOp Ha4an bHOrO COCTO~H~~ npeACTaB~M Ta K: 

2 
00 0 - i la l ( ) ( ) 

la(O) > = la > = I ~e ((d
3

k f 1,0 (k)a + (It) ]O I<ll> 
Ha l{ . 0 =0 n ! 

12/ 

i L e-i la l2 11J1 (0 ,0 ) > = expi- .!.. la l 2 + a ( d 3k CO.O)(k) a (+) (k)! I<Il> , 
0 =0 n ! Hall. 2 

r Ae 1<Il> - Be KTo p Ql~3~ l.leC KOrO BaKY(Ma. 
Ha 4anbHa ~ na KeTHa ~ ct>YHKL4 ~R f l 'O,(k) HOpM~poBaHa Ha eA~H ~ L4Y : 

( d 3 k I CO,O)(k) 12 = 1 . S COOTBeTCTBl-1 1-1 C 3TI-1M H Ho pMa COC TO~ H I-1 ~ 
II 0) ,. 3.....

la ,! ,> paBHa eAI-1 HI-1 4e . Ec n l-1 r ' (It) = No (k - p) • TO An~ BeK Topa
Ha

Ha4anbHoro COCTO~ HI-1R nonY41-1M 

1 2 (+) cO 

> .... = expl-- laNI + aNa (p) l l <ll > 	 /3 /
Ha '! . p 2 

Ta Koe COC TO~r~e RBn~eTC~ c o5c TBeH HwM COCTO~HMeM onepaTopa 
YHM4 TO)l(eH~R a (- ( p);ero n pMHR TO Ha3blBaT b Kore pe HTHblM COC TO~HMeM 
non~ ~ 3 nY4eH H~ 18/ . COc To~HHe / 2/ RB JlRe TCR ero o606ll\e Hl-1 eM . 

B npegcTa BJleHMH ~appH 3BOn~ L4 HR BeKTopa COCTORHHR OnI-1C ~Bae TCR 

ypa BHe HHeM lUpeA I-1Hr e pa, KOTopoe AononHeHO I.lneHOM io(t) Ialia '! . >, 
Y4HTbtBalOll\MM Ha4an bHoe y c noB He 

i a la (t» _ == H l a(t }> + io(t) la .>. 	 / 4/ 
m . 	 lla llat 

nOAPa3YMeBaeTC~, 4TO B npaBo H 4aC TH / 4/ 6epeTc~ CBepTKa Bcex 
o ne paTopOB nOr nOll\eHHR B Hoo.H COOTBeTCTBY~ll\I-1X onepaTopOB I-1 C
nYCKaH I-1 R 1-13 la (t) > . nO Tpe6oBaB, 4T06b1 n pH t -+ -00 BeKTOp la (t) > 
o6pa ll\aJlc~ B Hynb, Mbl. 6 naroAa pR Ao6aBneHH~ B npaB~ l.laCTb /4/

/914neHa iO(t) l a"a'l:,Y4 TeM Ha4an bHble YCJlOBHR . 
B COOTaeTCTB HH C 3anMCblO BeKTOpa Ha4an bHoro COCTORHH~ /2/ 

la a > npe ,qc TaBHl1 la(t» B BHAe
II Il. 

00 1 2 ~ aD --Ial 
la (t) > == 0=..0 -n I e 2 I'l' (t) > (D,O) /5/ 

rAe 
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1'1' (t) > (n.O) == :£ IIV (D- k.k) (t) > , 

k==O 


(m,k) 3 3 

I'P (t) > I V~ ... Vf Nt ••• Ny r d 1t1 ... d k • 


t 1 ' " fk t I It 1 It m 
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(m. It) -> .... (+) -0 (+) 
• . F IG f I Ultl .... . k ml; t)a (k1 ) .... a (It ) I<Il> . / 6/ 

L 1'" It 	 m 

HenocpeACTBeHH~M Bbl l.l HCneHHeM MO>K HO y6eAI-1TbC~ . 4 TO O)l( I-1AaHH~ 

one paTopOB C!>M3Hl.leC KHX Benl-14MH Sa BI-1 CRT Ton b KO OT¢YHK4 HH , CMM
MeTpM30BaHHblX / CI-I MBOn I 1/ no c aOMM na pa,.. eT pa M - B oTAenbHOCT I-I 
no I-IMnYl1bCaM CPOTOHOB 1>1 no HOMepaM B03fiYIKAeHHbix l..\eHTpOB. 

fin arOAapR cao~cTBaM raMMJl bTOHMa Ha / 1/ ypaBHeH~e WpeAI-IHr e pa 
/4/ pa36l>1BaeTC~ Ha CI-ICTeMY y paB HeHI-IA OTHOCI>1 Ten bHO Be KTopOB 
I'P (t) >( 0,0) : 

JI If et) > (0,0 ) 
H I'l' (t) >(11,0) + iO(t) IIV (n,O ) >. n > 1 	 /7/
~. 	 Hei'!. ' - •at 

~ pe We Hl-1 e 3aAa4~ OC 3 Bon~4MM H311Y4eH I>1 R B Ko r e pe HTHOM COCT ORHMM 
CBOAMTC R K 3aAa 4 e 0 pa c npOCT pa He HMM B Kp MCTanne n -~oT oHHoro 
n a Ke Ta . 

H3 ca o HcTB raMl-lnbTOHMaHa /1/ Aa nee cneAye T, 4TO y pa BHe HM e 
/ 7/ AnR BeKT opa l'Pel) >( 11 .0) paC n<3AaeTCR Ha CMCTeMY y pa BH eHI-1 i1 OT 
HO CI-1 Te n bHO Be KTopOB IIV ( m . k ~t»:, 

(In ,It) 
. al'P (l» H (+) I'" (m-I , It + 1) (-) I (m + I . It - O( 
1 C T (t) > ~. H 'l' t ) > + 

at 
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. (0 .0) 
+ 10 (t) 0kO IIf Rei,! , > ; Os m. k S n: m+ k n , 

nOACTaBnR R B / 8/ BWpa>KeHI>1~ /6 / M / 1 / , nonY4MM C~ CTeMY C- 4MC
~ - F (m , ltl 

neHH~X xpaBHeH I-I~ OTHOC HTenbHO K03CllOM4M e HTH~x QYHK 4~1-1 I' P I 
(ik) .... , kml : t ) . B 3 Hepre TM4 eCKOM npeAC Ta BneHM~ )'" k 

F (m, It ) (f Ii\ ,.. km I : t ) 
If1· .. flt l 
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217 	 I .. 

3 Ta CI>1C TeMa np MH I-IMaeT BHA 
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J = 1 fit + I If r ..' k .fk+1 1 

k i q x f 

~ f 3 (-)" (m + l,k- I) \-+ .... -+ t
+(m + l)!(k - l ) !. "" d q Q (q) F ( k) ..... km,q l :cl e + 
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r Ae 

-; ... ........ .... ~ -+ -to .... 


F (k I .... . k j-l • k i . kj + 1 .... , k m) '" F (k I ' .... k j- I ' k j+ I .... , k m) 

Ec m l Aa Sle e YMHOlKlHb KallCAoe 11 3 3 H1 X ypaa HeHHH Ha exp I-i(p I X'f + 
+ " ' +PIc XtJI,n p oCYMMIo1POaa Tb n o lI , . . . ,t lt H BaeCTl-1 o 503 Ha4eAHR 

(m. It)... ... -> ... 
F (lk 1 .... k m I , IPI ... Pic I; d = 

, (m.lt ) ...... . .. ... .. .. /11/ 
,. l: Flf l I«kl···kml; d expl - l(P1x f + '''I\x, )I,

l l ,,·f k I ' ''k 	 1 Ie 

TO H3 /1 0/ n 0 11Y4HM CHCTe MY ypa BHeHH~ OTHOCHTe SlbHO ~YHK 4H i1 

F( rn ,!.:) (I I. I J ; d . /.111 1'1 a03 HHKa lOllIHX npH 3TOM peweT04HbiX CYMM 

Hc noSl b 3 yeM CooTHowe HHe /IO/ 


... .. 
00 - ik " roc .. .. 

l e = p I 03(k_g,). /12/


Y. = - "" f=-oo 

3
r Ae p = (2/T/a)3;a - nSlOT HQCTb Y3 J10B p e weTKHi gt - BeK TOp 06 

paT Hoa:1 p e we TKH, HMe tOulHH KOMn OHe HT bI I~fl ' ~f2' ~t3 !. 

a a a 


nOIlY4 a eMbie C Y4eTOM / 12/ ypaBHeHHR AIlR F(m.It)O I, I I ; 

I-IMelO T a HA 


(m. k) .. .. • ...m! k 1 (E - WI -, ,, -wrn - ktuo ) F (ik l' ... k rn l . 1P I ·· .. .PItI;d = 

m (+)... (rn -l .k+ I) ... ... .. .. .... 
=(m-l)! (k+ l)! I Q (k . ) F lI k I.....k ......kJ. lp] .... .I\.k.h) + 

j = 1 I 	 I I 

II: (-).. .. (rn+l.II:-1l.. ..... ... 1 /13
+p(m+l)!(k - U! 	 I l Q (P. + g,)F Clk J.....k .p.+ g r ' 

P j = I J I . mI · 

... ... ... . 0.0) ... 0.0) .. 
'IPI .. ...Pj .....Pkl.d+n!OkO f (kI) · .. r (k )·

n 

CHCTeMY ypaBHeHHH /13/ MOllCHO pewaT b MeTOAOM nocIleAoBaTeIl b HWX 
HTepa41-1H C HYIleBWM npH5IlI1)!(eHHeM : 

(m k) " ... 	 f Cl .O) (k 1) .. . r (I .O) (k ).. .. 
nF 0 I Ukl ,....k I , (Pl .... . Pit I ; f) = OleOm 

(f - W 1 - ... - '" n ) 

r Ae ¢ YHK4HI1 F{m.k)(1 1.1 I; d OnpeAeIl RtO TCR H3 	 peKy ppeHTHblX 
a

Co oT HOWe HI-I H 

(m.k).. -+ .. .. 

/' 
 mlk l(f-"'l-",- w m -kcuO)F. (lkl ...·.kmI.IPl' .... PIcI; d 


I 	 m (+> -. (m-l.k +l ) " .. .. .. .. .. 

= (m - l} ! (k+l)I . ~ Q (k.)F (/k 1..... k . . . .. . k l. IP} .....PIc.k · l;d 04

1 = 1 J 	 J m j 

Ie (_).... .. ( m + 1. k - 1) 
+ P (m + 1)! (k - 1) I 	f j =1 Q (p. + ge) F a - I X 

X (lkl ' ....~.Pj + gtl.lpl'....Pj'....Pk l ; f ); a > l . 

y (mile) 
P eW eHl-lft AIlR ¢ YHK4 HI1 F. 3 aMeT HO ynpOlllal'.lTCR, e CIlI-I HX pac

CMaTpl1Sa Tb B AnHHH~~OIlHOBOM n p H6Il Hme HHH. TaKOH nepexoA Onj aBAaH. 
eC SlI-I ¢ o pM¢aKTopbI Q - (k) OTIlH4Hbi OT HYSlft 11 I1 Wb B 06IlaCTH 1k I « 1/ & • 
T . e . KorAa ASlHHa BOSlHbl 113SlY4eHI1R GOJl bWe nepHOAa peweTKH . B o n

TH4eCKOM AHana30 He AnR peaSlbHWX KpHcTaIlSlH4eCKHx peweTOK peaIlH 

3yeTc R Ka K paa 3TOT c IlY4aH . npH 3 TOM HymHo Y4ecTb. 4 TO Ha4aIlb 

Hble n aKeTW AOIlmHbI 6b1 T b n OCTpoe HbI 113 Ta KHX BOIlH, BOSl HOBble BeK

TOPbl KOT OPblX OT HDCflTCR K TOH 0 5 Sla CT H 3 Ha 4 eHI1 i1, r Ae c!lo pt-I(j)aKTopbI 

He oGpa lll alOTc R a HYJlb. npe He5per a A o p He HTa 4HOH HblMI-t 3 <1>$eK Ta MH 
B aTOMe IT. e. Q (±) (k) =Q(:t) (Ii I> /, MO >Ke M B 3 KcnoHeH 4 Ha Il bHOM 
np H6JlH)!(€H HI1 I1CnOJl b 30Ba Tb COOTHOlueHH e 

0: f"O2 
IQCk + gr) 1 = IQ(lkl) 12 = 2 2 / 141 

{ IQ(wo)1 '" Q ; f = O. 

(m.k
B npH5nHmeHiliH /14/ HTepa4l1oHHwa:1 PRA AIlR ¢ YH K4I-1 H F Mo mHO 

¢opMaIlbHo npOCYMMlllpOBaTb . nOCile nepeXOAa K Bpet~eHHOMY npeACTa a 
IleHI1~ /9/ nOIlY4aeM * 

(m,k).. -+ .. -. (m+ k) I (I .o) .. Cl .O) .. 
F (lk 1.....k 1.IPI ..... p,. I; t) = ---- F (k1. t) ... F (k , t) * 

m ~ m!k! 	 m 

115/
F(O' I) ( .. t ) F(o.I)(p'" t ) 

I 
 PI ' ... k • , 


( 1 0 ) ... (0 1) ...I rAe dlYHK4 HH F • (k. t ) . F • (P. t ) RBIlfl lO TCA p e LU e HHflM H / B AIlHH-
HOBOJl HOBOM n p e Ae Sle / 3aAa 4 11 0 pacn po c Tp a He HHI-I B Kp Hc Ta IlSle 
OAH~oTOHHoro n a Ke Ta 11 I1 MetOT BHA 

P eweHHR npeACTaBI-IM a al-lAe CYMM HT e pa4HOHHblX pRAoa: 

F (m · Ie)O I. I I: t) = i F (:·k)(I I . I I ; d . 
e = 0 * AeT<lflhlll,tC HbJKJH1,nKII iJ,JUI cnyllBH D : 2 eM. B / 41 

'. 5 



W -{iJ 
(I, O)" I(~_o) t 


f (k) e 2 w-wO

F 0,0\ ;, t ) [ ~wcos ~wt - j(- - ) sin Llwt ] 


2
t.\w 

W-{iJo.
-H---Jt ) 

F(O,! ) (k, t) r (I, O)Ck) e 2 . pQ(- (k) Sint.\w t , 

illw 

..; ( W;WO ) 2 + pQ 2rAe t.\w 

T aKI-1M oG p a 3 0M , npI-I ycnoBHH, i TS ~a 4anb ~r.~)~a KeTHoR ~YHK UI-1A 

n-!!loToHHoro n a Ke Ta I1MeeT B HA r (, (k l ) .•• f '(k ) , 1-1 B AIlHHn 
HOBonHO BOM n pI-15 IlHlKeHI-IH peWeHl1e 3aAa4H 06 3 BOn~ 41-11-1 n-Qo T oH Hor o 

n aKe Ta nOJ1HOC T bn o n peAeJlRe T CA 4e p e3 p e We Hl-1e OAHO¢OTOHHO~ 3aAa

41-1. nOC K o nbKY <!>YHK4 1-1101 F(rn,le ) MOl'<H O Io1 HTe p npeTl-1pOBaTb KilK a Mn JlIo1 -

T YA bI BepOR THOC TI1 Ha XOIKAe HI1A C ~C TeM~ B COC T ORHHI1 C m ~OTO HaM~ 

H k B036Y~AeHHblMI1 a T OMnMI1, T O 1-13 11 51 B I-1 AHO , 4TO B 6eCKOHe4HOM 

Kpl1CTann e 3 BOn1041-1~ n-~oToHHoro naKe Ta MOIK HO p aC CMa T p l1 Ba Tb Ka K 

He3aBHCHMoe p a c n p OC T p a HeHl1e n ~OTOHOB . " nI-1He i1HOcTb " n 0J1Y4 eH

Ho r o p e WeH I1 A cy~ec TBeHHO CB A3 a Ha C npe AnOn OlKe Hl1eM 0 oeCKO 

He 4HOCTI-1 K p l1CTaIln a IT.e. 0 Ge C KOHe 4HOM 411cn e 113Il Y4 aTeJ1 e~/ . 

Ec.n1-1 fibl 4 H c n o a T OMOB 6 blJ10 KOHe 4 HbIM , TO nor J10U\eHl1e OA Ho r o 1-13 

!!lOTOHOB C Ka3 anOCb 6~ Ha pac n poC Tpa He H~1-1 OC Tanb H~X OO TOHOB . 

n p .., 3 TOM, eCTeCT BeH HO , BalKHYIO ponb I-1rpa e T B3a~MHoe pacnOIlOlKe 

l-1e !!lOT OHOB B x - npoC T paHCTB e n p .., t = 0 * . 
• ( rn k)

OTMe THM Aanee, 4 TO peWe HI1R 1151 AnR $YHK 41-1 1-1 F ' • x apa K T e 

pl1 3ylO~I1X 3B Om141-1 !1) n - QoTo HHo ro COCTORH~A , n 0 3 8o.nA n T ne peBeCT~ 

Ha II K B a H T08b1~ R3bl K " T e o p e MY n O r a WeHI-1 A "3BaJ1bAa - 0 3 eeHa * * Ae~cT-

• H a n p HMep, npH B3aHMOp,e.flcTSI1H OA Ho r o a TOMa n - cjJOTOHHLIM n a -

KeT OM Hen ocpCA CTBCI IIIO BHp,lfO, ~ TO nocne nOrn Oll<eHIUI aTOMOH o p,lIo ro 

H 3 !pOTOHOB OCTanbHble 90TOHbi aTOMOM n OrJ10 TH T b CR He MorYT Ii " npo 

J1eTaJOT" MlIMO , He 8 3aHMOAeHCTBYS C HHM . 

.* " TeopeMa rrorawelulR" 3BaJ1bAa-03 e e lla B p aMK3x Kn a ccH 4 e cK oii 

TeopHH B n e p BbJe 06"bJlCHMJla n p o u.eccbl C)OpMHPOB3HHJl H p a Cn p o c TpaHe

Htur H3J1y>leHHJl B Bell\eCT se. OH a 3aKJ1104aeTCfle T OM, 4'1'0 non e 
B T OPHt:lH O l'O H3J1y>leH.HR B aeLll,eC TBe MOlKH O Bblpa3H T b B BHAe CYMMbI 

p,B YX lfJIe H OB, Op,H H H3 KO T OPbIX Y)],OBn e T BopReT BOJ1HOBOMY Y PaBll eH HIO 

B BaxYYMe H B T04H OCTl1 r aCH'r nOA aJOll\YlO B OJIHY , T orp,3 K a K P,P y r o .i1 

yp,OBJ1e T B Op ReT BOJ1l10BOMy y p aaHelHiIO A nl'! p a c n pO CT p a HeHHR co CK O

POCTblO ol D H3J1 Y'1 eHHR . H OlKH O C4 HTa'Tb, 'I T O n aAalOmaR B o nHa "raCHT 

CR" B mo60ii T Ol./ K e B HYTP H c p e Abl B p e SYIl b T aTe HH T e p¢e peHQHH 


c 
 non e M BTop~Horo H 3J1yqe HHR . 

6 

BIHCIlbllO, '" (111,10.1 ublpolKalOTcA "wpe3 npOl-l3BeAeH l1 e OA HO¢OTOHHbIX 

peWCHI-I~' "I\.~~). Jo.(n. I), T.e. 3BOnJI)41-11'l n-t!loToHHo r o n aKe Ta, Ka K 

y~e OTMC4~nOC b . MO~ HO paCCMa T pl-1 SaTb KaK He3a B~C I-1MOe pa cnp o 

CTpaHeHl1e n <!lOTOHOS. n OCKonb KY " TeopeMa n OraWeH I-1R " Ha " KBa HToBoM 

R3bIKC A IlA OAHO$oT oHHoro n aKeTa 6b1Ila AOK33a Ha 11,21 TO OHa" • 
c npaeeAJl I1 Ba H AnR n p 0l-1 3BOn b Horo n-(1)OTOHHOro n a K eTa . 

Be pH e Mc A Ten e pb K pac cMOTpe H I-1~ 3 BOn~41-11-1 KC . H3 / 51 11 161 
c neA y eT, 4 T O 

oc n I 2 n 3 3 ( rn ,k) .. ..~ a - al la (t) > ~ - e 1 :l dk l' " d k mFID 1(lk ) ... k ml;t)*
n ::O n ! I. = 0 fl .•.f\,;. L1· .. f k / 161 

. (+) -> (+) .. 

V f ..• Vr Ne ... N f a (k 1 ) ... a (k ~ IIII> . 


1 k 1 k 
~ ( rn,k)

~cnonb3YR p eWeHI-1R AJ1R !!lYH K 4 11 1-1 F / 15/ 1-1 on p €AeneHl1e / 11/, 
no.nY4 11M 

F (m .k) (117 ", k ' I : t) 
l£l ...fk1 1 m 

/17/ 
m+ k)! F 0 ,0 )(1( 1 ,t) ... F O ,OlCk , t) F ~~ ' ll (t) .... F~~l) (t) , 

m mlk ! 

rAe 

F ~O, l)(t) 1 (F(O· ll (p.t ) e 
iPi"e d 3p, / 181 

p 

Tor A a n o cne nOAC TaH08 K~ / 171 1-1 118/ B 116/ .., CYMM~pOBaH~R n o k 
1-1 n npI1XOAI1'-I K CIleA}'I')lI.IeMY BbipaIKeHHIO AnA Ia (t) > : 

laCt» = exp l_..!.. la I 2 +a { d3kF CL ,O)(k,t)a(+) (10 + 
2 

191 - (0, 1)
+aI.V,NfF f (t) I IIll> . 

f 

~3 /191 cneAyeT , '-ITO, eC J11-1 B Ha4anb Hbli1 MOM€ l tT Bpe MC!HI1 KpHCT aIlJ1 

He B036YlKAe H ,TO Ko r epeH THocTb 11 3IlY4eH~R COXPOHA CT CR . 

BbI4H CJ1 ..,M Ten epb O~I-1AaHj,1e nU(t) onepa Topa n o .nHoro 411cna tl>OTOHOB: 

n a. (t) '" <a (t) I~ Ia (t) '> , /201 
~ 3 (1)' H + 

rAe n = rd k I.L (k) 11 (k) • C Y4eTOM /191 1-13 / 20/ no.nY4aeM Bbl

palKeHHe 

a 2 S (I (1). 2 2 /,I-WO 2 .J 

n (t) = la I r d kif ' (k) I (cos A t ·1 (--) sin - t.\ t 1 , 
'0 2 tJJ 

7 
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OT KYAa Bi'lAHO J 4 TO OU(t) n pAMO npOnOp~110HaJlbHO o )t( I1AaH I1IO eepOAT 
HOCT I1 06HapYll<eHHR o AHoro ¢ OTOHa. 

AJlA OAHoMoAoeOr o KC /3/ Oll<HAa HHe onepa To pa n I1MeeT BHA 

a 	 2 2 Ipi - (U 0 2 2 
n	 (t) = la l [cos 6. t + ( ) sin 6.rtl. "'3 3Toro BbJpall<eHHA 

P 	 P 2 

BHAHo, 4TO 3HeprHR B CI1CTeMe "KpHCTaJlJl - H3JlY4eHHe" nepHOAH
4eCKH "nepeKa4HBaeTCR" aT H3JlY4 e W1R K KpHCTaJlJlY 11 06paTHO. 

nepHOA TaKOH nepeKa4KH onpeAeJlReTCR BeJlI14HHo'1 t:o rr/6.p ' 3TOT 

pe3YJlbTaT HHTepeceH TeM, 4TO 3apaHee He 04eB~AHO, 4TO 3Heprl1R, 

3anaceHHaR npl1 t = 0 B BI1Ae 3Heprl1H 113JlY4eHI1A, MOll<eT B KaKO~


Jll160 113 nOCJleAYIO~I1X MOMeHT08 BH08b nOJlHOCTblQ CKOH~eHTpl1 pOBaTb


CA B BI-1Ae 3Hep r HI't 113JlY4eHI1R, a He "pacceRTbCR" no Kpl1CTaJlJlY 

B BI1Ae 3Heprl111 B036Y~AeHHWX ~eHTpOB. 


nOJlY4eHH~le Bblwe pe3YJlbTarbl, XOTA 11 OTHOCATCA K ynpoU\eHHoii 
MOAeJlI1, OTpa~a~T caMYI) cyU\eCTBeHHY~ 4CPTY n pouecca pacnpo
cTpaHelil1A 113JlY4eHI1R B Kpl-1CTaJlJle - KOJlJleKTI1BHOCTb B03Ae~CTBHR 

Bcex ilTot~OB KpHCTaJlJla Ha H3JlY4eHl1e. 3THM t(OJlneI<Tl10HbIM B03Aei1
CTBHeM OfibRCHRIOTCR KaK 3¢¢eKT noraweHHA, Tat( 11 ncpeKa 4 Ka 3Hep
rHI1 OT H3JlY4eHHA K KpHCTa JlJlY 11 06pa THO. 

EcreCTBeHHO, npH nonWTKe 60nee peaJll1CTI14eCKOro On HCaH I1A 
pacnpOCTpaHeHHA 113JlY4eHI1R S Kpl1CTaJlJle /HanpI1Mep. npl1 onpeAe Jle HI1H 
peaJlHCH14eCKIo1X 3Ha4eHI1~ nOKa3a TeJlR npeJIOMJlCHI1A/ HCo6XOAI1MO 
Y4CCTb AI1CCl1naTI1BHble. nOJlRpl13a Ulo10HHble 11 T e/~nepalypHhle 30<\leKTbI. 
a TaKlI<e 3m,eKTM. oGYCJlOBJleHHWe KOHe4HOCTb~ pa3McpOB Kp~CTanJla. 
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