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1. AHaJms rrpoueocos TOpM03HOro Hs.rry'l1emm Cíe3MaCCOBIDC neKTopHHX Cío
SOHOB TecHO CBRSaH c RCane~OBaHHeM HH~paKpaCHOro rrOBe~eHRff B KaHHCí
poacxaax TeopWIX nona, 

B paMRaX KBaHTOBOít 3JIeKTpo,n;mraMIUW aTa npooaeaa nrrepsue pac
CMaTpHBanaCb B paCíOTe Bnoxa li Hop~cRKa /1/. EMnO rrOKa3aHo,~TO B c~ 
paBeHoTBa HY~ MaOCH ~ToHa HaÓ~~aeMHe xapaKTepRCTRKR rrpoueOCOB 
BSaHMO~e~CTBRH sa~eHHHX ~acTnu ~~H Y~THBaTb BOSMO*HOCTl> n3ITy~e
HHH óeCKOHetIHO CíOJI:&DI0ro 1fiICJIa wtrKIDC WoTOHOB /1-4/. 

B paõore /3/ ~htJIa nana WoPMYJlHpoBIta rrpoCíJIeMbl llHrppaKpacHflX pac

xo~ocTe~ B KBaHTOBO~ 3JIeKTpo~aMllKe n ,IJ;ORaS8HO oCímee cBoitCTBO WaK
TopH3a~ BKn~OB llany~eHHff MHr~ ~TOHOB. 

OÓHapyiKeHRe rJIlOOlillIDC cTPyii 5/ ~~poBaJIO cooTBeTcTBYI01IU'ie nc
CJIe~OB8mm B KBaHTOBOi1 XpoMOmmaMHKe 6. 

B HacTORmen paCíOTe llay~aeTCff CTPYKTYpa ce~eHHH rrpoueCCOB TOpM03
noro aonyoxaaaa rJIIOOHOB B pazsax cyrrepcHMMeTpnqHOH KBáH'ronOM xponona
H8MIUGI (CCK.X,1I). B '!aCTHOCTn, paCCMaTpl'IBaIOTCR nponecoa 06paSOBaHIDI na

o 

pu CKa.íúIpIDlX KB8pKOB C COrryTCTBYIOmHM l'Iany~eHJIeM rJIIOOHOB B 1I0pR',IU<e eX 
3 

TeOpID'I Boarvrymemdl CCKX.Jl. fIOKa3aHO, '!TO B YJIl>Tpape.IDITlf.Bl'ICTCROM npezrene 
ce~eHRff 3TKX rrpoueCCOB MorYT ÓUTl> aalll'ICaHU B Bl'I;n;e ,IJ;BYX COMHO~Te
JIefi, omrn H3 KOTOphIX CBSI3aH c ce~eHlleM CíOPHOBCROro pacceaaaa ( 2-+2), 
a BTOpoil rrpe,rr,cTa.BJlfIeT COCíOH oCíoCímeHHI:Ii1 "uH<ppaRpacH.I:rl1" <PaRTOp rJIIOOHHO

ro H3J1Y'!eHIDI. 
B~CJ!eHRH rrpoBe;n;üHH: B paMKaX IV= I cyrrepcHMMeTpHH c MYJIl>TH

nJIeTOM <pepMHOHHHX R CKaJIHPHHX KBapKOB B wyanm~eHTaJIbHOM llpe,IJ;CTaBJIeHRR 
RaJIHCíponotrnoit rpynmr, Mhl Cíy;n;eM ncrrOJIl>SOBBT:b JIarpaHJKYIaH, npasaaa .wfur
171: EMeCTe c COOTBeTCTBYKWUU~ oCí03Ha'!eHHRMM, npHB€;n;eHHUMH B paCíoTe 

2. PaCcMOTPHM peaKuaID coy~apeHRH KBapRa YI aHTHKBBpKa C oópasoBB-

HHeM napx CKaJUIpHI:DC KBapROB (cP J cp ) H rerooaa (G): 

Cfet (P1) + Cf/3 (P2) ~ CPc.{ ((1) rCJi (!],)+ C(I<). 

3~ec:b P ,R. ,8 ,R, , Fi = J{ - ~myJIl>CU qBCTRU, eX ,
tfJ - aposanz <f>epwmHHl:lX KBBpROB li nx cxazxpmrx rrapnrepon, MaTpm:t

Hbl:tt MeMeHT .nromoa peaKIJ,HH npenceaazaercs CYMMOR )J;BYX Ka.1IHCíPClBO'tffiO
mrnapHaRTIrnX' naoopoa .npeB8CHIDC nHarpaMM c oCíMeHOM I'JllOOHa ( ~ - KaHaJI) 

H rmmmo ( -/; - KaHBJI) COOTBeTcTBeRHO. ICBam>aT MaTp1i'lliOI'O 8JIe
M€RTa nepscro aaõopa ,1J;RarpaMM B rrpe,neJIe TOlflIOfi IV = 1 cyrrepcHMMeTp1m 

@bOCililie\ml>i\\ VliCfliiv;r-" 
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(r> m=o MOJKHP npe.n;CTamIT:& B OJIe.n;yI<XlleM BI1,Ue (CRaIDIpHUe 11 ncen
.n;OCRaIDIpHhle KBapRll: C'illTaIO'Í'C.fI Hepa3JIHlffiMhtMH): 

S - KaHaJI 

/"1/ 
2=#/ U;;,U, f, [rA1<}ml<){AK)(~K}rl 
[2(~+S1)[3{ftf-S'S1)-4uu11+ O) 

(ti +tl1 ) [9C i	 1;1 -Uti1) -SSS1}+ 

8t ($U+$1 UI)+g:L1(~U1+,s1U)}d:xj3 ) 
rne !J - KOHCTaHTa C~:&HOro B3aI1MO.n;eRCTBIDI t 

S ;:: (R + P2 ) Z J 1::=: ( P1 - p] ) 2) U == ( A -~ ) 2 } 

S1 =(F3 + R., ) 2 ) -1: 1 ::: ( Pz - Rt ) 2) u.1 z: ( fi - fj) 2 

co CB.fI3:&IO $ + 4. -eu. -s, + i 1+{/, z: O~ 
~HM H rrOOJIe.n;yromHe pe3Y~DTaTIl/rr~lIeHhl C HCrr~D30B~eM MeTO

.n;OB aHaJIlITHlIeCKoro rrporpaMMHpOBaHRff 8/ ClICTeMU REDUCE /9/. 
AH~3 BK7Ia,n;OB .n;pyrnx KaHaJIOB rronasunaer , 'tITO rr~lIeHHhIe ce-ra

HRR MO~O 3aUHcaT:& B'~KTOPH30BaHHOM BH.n;e: 

If"{i.1 2 =9- Q lIi INIO J(1J 1/)..') /2. 0 - ~ Li ) (2) 

r.n;e 

. CJ)=(p'í<)(R1()(G'()(~ K)/ 

HH,II;eKC 1. onpenenaer pa3J!M'tIHbIe KaHaJIH peaKlUIR. B tIa"CTHocrn. ,IJJI.fI 

CJIYlIaH ? - KaHaJIa nponecca Cf, fi -) CPCPG (d.=j3) i==-i H BMHlImill. 

BXO~e B BllpaJKeHHe (2). onpenenena OJIe.n;yIOII.tHM 06pa30M: 

A =_1 /H(O)(2 _a" u4:-tilt ti 
1 5'; J 1 ~ (f ? $1 ) 

11=2(S-rS1)[3(4i1-:>~1)- 4uU t]+ 
(3) 

(U-t-i{1 )[g (f-f1 -tli{1) - S? $1] +
 

84:.(~ U+~-i u 1 ) +&'t1 (~ +~1 U).
(;(1 

COOTBeToTByromHe BIlpaJK8HHH ~ OCTaJI:&HHX rrpOueccOB, paOcMoTpeH

HUX B ~aHHOÜ pa60Te, rrpa~CTaBneHN B Ta6~~8 I. 

2 

t At 

i '1 

q,q(S) 54 

2, i. 
q,,~(i) 10(J 

_ 

3 
1 

Clf\r 324 
(Vl HT) 

Lj 1 

Mit) 10lJ 

5 1 

9fUuJ 1ÕÍ 

Ta6.mma I 

IN~)/g2,2 I i
 

UÍtU./t, 2(~+-S1){)(Lit<:í~L)~L;uU1]+
 

~ (U+U, )[Q(ít,- il:Ut)- 5 ,5 S1]+
 

8{CSU+$1U1 )+8ft {$U1-f 5111 ) 

~ 1tUt <t 2({-rfr[)(~:f,-Ht)-'-I U UI] + 
j

i-i (u+U.)[9(SS,-úu,)- 5H ,]+ 
r 

"3t(5U +S,/A.,) +811 fSu,+-1,U) 

Ut-rU 1t 1 Q(U+U1) ($Si+t: t 1- U U 1)
X'
 

55t H 1 -2ss,('t-t'b)-2ft1 (S -t 5, )-t
 

(SS,+fJ,-uut )	 8 i (SU +51 U )+8t, (jU1 l' Sl11)t 

ú-l-:+uA, (-f-t1:') (% ~l-HI - 3LLU 1j + 
-H.1 (U+U,)(9(Ss',-UU1)+ 5"t:b]f 

g-t(SU-rS1 IA1) -r?J -t1( $U1+ S1U ) 

UÜU/1:, tU-t-Ut)[S5',- UUl -3t'/:t]-t 
~	 (t+t1)[9(S')I- t 'b );-S-ú Ud -f 

gi (SU f ?1lÂ1) +8t, (SU1 4-? 1 u) 

3 



· Heoôxo~o OTMeTHTb CHMMeTpHID BKn~OB ~BYX pa&nH~ HaÔOpoB	 TaÓJI11u;a 2 
~arpaMM c OOMeHOM I'JIIOOHa J1I rJIlOHHO COOTBeTCTBeHHO, OrrnCllBalOlllUX pe ': 
aKIJ;mO q, fi ~ cp éf5G ., OTHOcwreJlbHO SaMeHhI rre peMeHHbtX $~.1: li 

l;>1 - 4. 1 B ImrwpaKpaCHOM" waKTope I '. SaMeTliM TalOKe, tITO B ceqe-	
r.~ í Ai I j M~D)192 r I 1 i 

HID'I peasnna q q. -'f CPCPG rrpoUCXO~T sBHYJleIme HHTep})epeHIllioHHoro 

BKJI~a -t 11 ti - KaHaJIOB, CBffSaHHOe c GRMMeTplIeií Me.lK,Il;y CKaJ.IJIpH1lMH 1 
R rrCeB~OCKanHpHhIMJ1I KBapKaMM. .i- Zui ' ll)

B npezene MR:rIG1X rJIlOOHOB ( K..-10) JlerKO BM.n;eTb, 'tITO MH02KHTeJIH q,q,(~) '54 S'2- 32 SU(S-l-t-l-

IMiO) /2 rrepeXO,IVIT B COOTBeTCTBYIOtlum BUproKeHIDI )J,7I.fI ÔOpHOBClGIX ce
 1 

'tIelillM nponeccos 2 -7 2 /7/. IlOCJIe,I(IDW, BMeCTe c "IDIWpaKpaCm.ll"m" 
'--MfIOJKHTeJIJIIvrn: ~ .n.aHHOM npeztene , IIpe~CTaBJIeHU B TaÓJIJIIue 2. BeJlHtrnHa Cf) 

rrpR aTOM rrepeXO~T B Z 1 2 t	 
Cf}=(>;4!!:,/	 qÇUt) 10'3 ~ )2iu(S-I-t+u) 

TaKHM oópa30M, rrOJlYtIeHHUe HaMIl BI:lpaJKeHlliI (2) iHiorntIHbl pesYJlb

TaTY, rrOJfytIeHIIOMy B aóeJleBofi KaJm:ÔpOBO'tffiOit TeopIDI 3. HanPID1ep', ,Ir,7I.fl 

xsanpara MaTpWiliOro MeMeHTa nponecca e+e--){l7'7jt RMeeM" 67 3 _ 1 _4Ut
q.Cj.- 32'-1 ') t 32 ;;{ (S+t -tU)IM{2 =. e 2 A/1"1 (o J( 2 Cf) - 1I ) 

( 4)	 [t1HT) 
r.n;e 

2 2. i.- fIZ---1 !N(O}j2_ e" -t +t1 +f1 «u;	 L; .i.. 2u1: .A- 4 ) I - S$'1 ) qMiJ lOS t'l . 32uí (S+t+u) 
I:= 2~~1 (i+fr)-+-2 :ft,{>I-f$1)+1l(1ftSf-lf)+Üf(S11+~-th 

..... 

Cf):::(~ K)(R K)(~ f()(~ K). 
J:J ..i- 2ut .

B npe.n;eJIe MHrKJIIX WaTOHOB (4) CBO,I(HTCR K BH,I(y rtq,(u) (08 Ui 32 ut(r;;-t-í-tu) . 
!M {O)/ 2 _ e" 2(-t.'L-t-U 2 

) CJ) _ ($-1-1.1.+1:)'(
/ - >2' - )Q 

.(5)	 I.....r:;; 4 ~ f: ( j + 1; + 1L ) I Az: ~ . 

11, TaKRM 06pa30M, B npenene MfII'KJIIX rJlIOOHOB COOl'BeTcTByeT peSYJl:bT8TY 
IlO,WIepKHeM, tITO BUpa>Ii.eHIDI, BXO,ll;ffi\U'Ie B TaÔJIMl~' 2 ;IJJIH npouecca 

a6eJleBott ~HÔPOBOqnO~ TeopHH. 
q,~ ~ epcp G B CCKX.n, MOJ!YT ÓI:lTb npencrannenu B rrOJIHOCTbIO ,I 3. B S8ltlIlO-qeHHe OTMeTHM, 'tITO B Bbl:p8.iKeHIDIX ,rr;m .KBa,n;paToB M8T<PaI"tTOPHSOBaHHofi WaPMe: 

pwnmx OOIeMeHTOB O~.n;eJI:bHHX ,ltHarpaMM pe8KJ..1}1U ~q (Cf ) -7 cpqyQ5)G 
,6{2.~3) ~Çj2 I6(2~2)	 rrpHcYTcTByroT ItpaTHhIe (,1tBoi1Hue) nOJIlOC8. ITaJIY'tIeHHble B ,n;aHHo:tt paoore 

CeqeHHH, COCTaBJIéHHHe Ha OCHOBe KaJIHÔpoBO't1HO-HHBapHa~THHX HaóopoB 

~arpaMM, co~e~T TOHbRO rrpoCTue TIOHIDca. 06napyxeHHoe COR~e-

(6) 

'~l 
1-	 5 
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~ i' Bbl MOlKeTe nOJlYtll1Tb no nc-rr e nepellHCJleHHhIe HHIKe KHHrH • 

eC.1lH OHH ne 6bIJlH aaxaaauu panee, 
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Tpy~~ II·Me*AYHapO~Horo CHMn03HYMa no H36paHH~M 
npo6neMaM CTaTHCTH~eCKO~ MexaHHKH~ Jly6Ha. 19~1. 5 p , lfo K. 

A17-ili~i5& 

~i
 
TpYA~ IV COBe~aHHA no Hcnonb30BaHHO HOB~X RAepHO

$H3H4eCKHX MeTOAOB AnR perneHHA HaY4Ho-icXHH4eCKHX
 
H HaPOAHOX03RHCTBeHH~X 3aAa4. JJ.y6Ha. 1981.
 

p18-82-117 

3 p. 80 K. 
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