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Ill 
B pa6oTe A.A, noryHOB8 H llP• Ha OCHOB8 TeopeMbl <l>parMeHa-nnH/l8neq,a 6bmO 

/lOK83aHO 8CHMilTOTHqecKoe paB8HCTBO llH<i><!>epeHuHanbHblX ceqeHHll Heynpyrnx npoueccoB 

THna: 
1r + N ➔ 11'•+7r"-+ N'- , 

Korn a nomiaSI ,meprirn peaKUHH ( B C,U,M,) H o:meprHSI CHCT8Mbl HyKnoHa H 0/lHoro H3 

TT -Me30HOB B KOHeqHoM COCTOSIHHH ( B c. u.M. 9TOll CHCT8Mbl) CTpeMSITCSI K 6ecKoHeq

HOCTH, HO HX OTHOW8HHe IlOCTOSIHHO, a nepenaqa HMnynbca M8lKllY HyKnoHaMH H M8lK/lY 

TT -Me3oHaMH, a TaKlKe aq>q>eKTHBHal! Macca CHCTeMbl llBYX TT -Me30HOB q>HKCHp0B8Hbl. Hs 

uonyqeHHOro pesynbTaTa, B qaCTHOCTH, cnenyeT aCHMilTOTHqecKoe paaeHCTBO ceqeHHll pmK

.aeHIHI M930HHblX p930H8HCOB. 

B HaCTOl!Well pa6oTe IlpH IlOMOWH MeTolla, H3nOlK8HHOro a
11 

I' Mb! llOKalKeM acHMilTO

T}lqeCKHe paB8HCTBa M8lK/lY ceqeHHllMH nepeKpeCTHb!X npoueccoB polK/leHHll M830Ha B M830H-

HyKnOHHb!X H HyKnOH-HyKnOHHblX CTOnKHOBeHHSIX B cnyqae, KOr/la aueprm, CHCT8Mbl HyKno

na H 0/lHOro H3 M830HOB (Me30Ha H 0/lHOro H3 uyKnouoa) B KOHeqHOM COCTOllHHH (a c.u,M, 

9TOll CHCT8Mbl) q>HKCHpoaaua, 8 qaCTHOCTH, Mb! ycTaHOBHM 8CHMilTOTHqecKHe paBencTBa 

ceqeHHll polK/l8HHSI 6apHOHHb!X pesoHaHCOB. Mb! 6y/leM _paccMaTpHBaTb TaKJKe COOTHOW8HHll, 

Bb!T8Ka!OWH8 H3 auanHTHqeCKHX CBOllCTB npH IlOMOlllH TeopeMbl <l>parMeHa-nHH/leneq,a H H30-

TOilHqecKOll HHBapHaHTHOCTH CHnbHblX B38HMO/l8llCTBHll. 

2. PolK/l8HH8 M830H8 B M830H-HyKnOHHblX CTOnKHOB8HH!IX 

PaCCMOTpHM nepeKp8CTHbl8 npoueCCbt: 

a+b ➔ a'+·c +b', ( 1) 

;,+b ➔ ;+c+b', (ff) 

rne a a' H c -Mesoubt, a b II b' -6apHOHbI, 3To onpeneneuHe nepeKpecTHbIX 

111 
npoueccoB 0Tn11qaeTcll oT onpeneneu1111 B II npHronuo nnll paccMaTpHBaeMoro cnyqa>1, 

Korna aq>q>eKTHBHall Macca Ci!CT8Mbl C -b' q>IIKCllpOBaua 11, B qaCTHOCTII, Karna 9T8 CHC-

TeMa uaXO)lllTCSI B pe30HaHCHOM COCTOllHHH, 06osuaq11M qepe3 p II q 4-11MnynbCbl 

b II Mesoua a Hnll ;~ B HaqanbHb!X COCTOSIHHllX npOU8CCOB ( 1) H ( fl) 

p' k H q' - 4-11MnynbCbl KOHeqHblX 6apHOHa b'- ' M830Ha C II 

6apllOHa 

a qepes 

M930H8 a' HnH °a COOTB8TCTBeHHO. MaTpHllHb19 aneMeHTbl 8THX npoueccoB HM0JOT 
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J 
T ( p, q p',-k, q'} =ii" (p'}r,,\p, q; p~-k. q1- u(p), 

J • 
I.I ( p,q; p',k,q')= ~ 

I= 1 

~ J( s , t, t',. W 2 ,,; ) I; , 

r11e KOBBpHaHTHbie MaTpHUbl I' I MO)KHO Bb16pan, cne11yIOIIIHM o6pa30M: 

I' == Ys , I' = i ( q'. + q'-) Y, , 
I 2 

½ = i < ,r - c1-i ~ • I'4 = (q + ,t-)( f -'q'~ Y
5

, 

a HHBapHSHTHLte nepeMeHHbie B 

s = -·( p + q i2 

-·( p - p'·)· 

t'~--(q -q'·)·. 

J 
F1 orrpe11enmoTC!I cne11yIOIUHM o6pa30M: 

2 2 
W =-•(p'+ k ) 

,; k ( q + q') 

p'-( q+ q') 

u = - ( p - q'. ) 2 • 

(I) 

(2) 

(3) 

(4) 

'-leTb!pe rrepBblX rrepeMeHHbIX HMeIOT !ICHblii cjln3H'!eCKHii CMblCn. '-!To KacaeTC!I rrocne11-

Heii rrepeMeHHOii 
,: 
'• , TO IlpH S ➔ oo OHa orrpe11enlleT OTHOIUeHHe 3HeprHH CHCTeMbl /IBYX 

Me30HOB (a C,U,M, 3TOii CHCTeMhI) K IIOnHoii 3HeprHH, B JlBnbHei!meM IIOHa1106HTCll TBKlKe 

rrepeMeHHBll u CBSI38HH8H C OCTanbHblMH COOTHOHJeHHeM 

s+ t'+ U = r.1
2 

+·m 2 +·m'=1 + W 
2

, (5) 

r11e nt m H m '. -MSCCbl 6apHoHa b H M03OHOB H a'. Mb! paccMaTpnaaeM 

cnyqaii, KOrJla O/IHH H3 Tpex Me30HOB ( HnH ace TpH Me3oHa) llBnlleTcll rrcea11ocKan!lpHol! qac

THUei!, AHanorH'IHO MQ)KHQ paccMOTpeTb H Jlpyroii cny'lai!. 

/2/ 
ITpH IIOMOIUH MeT0/18 pa6oTbl MQ)!{HQ ycTaHOBHTb cne11yromee COOTHOIUeH11e rrepeKpecT-

J 
HOii CHMMeTpllH Me)Klly aMIInllTY/IBMII M 

l , , + -t II , T 
Y, L 1,1 ( - p, q ;- -p ,· -k, q ) ] , y

4 
= [ C M ( p,q; p ,·k,q') C ] , (8) 

r11e C -MaTp11ua aap!!/IOBOro COIIp!!>KeHHll 

•I T 
C Yµ C = -· Y,, 

T 
C = - C (7) 

IT011cTaBn!ll1 (2) H (3) a (8), Mbl rrony'IHM: 

F
1 

(u, t, t',-W
2 
,/,) =(-1)

1 
F

11 
( s, t, t'·, W

2
, /. 

I I 
(8) 
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noKaJKeM Tenepb aCHMilTOTHqecKoe paBeHCTB0 an¢¢epeHUH8IlbHh!X ceqeHHfi npoueccoB 

(}) H (Jr)• Mb! 5yaeM paccMaTpHB8Tb o5mnfi cnyqafi, K0P/la BCe qeTb!pe HHB8pHaHTHh!e aM

IIIlHTY/lhl /l8IOT BKila)l B acHMIIT0THKY ceqeHntt. OcTanhHbie cnyqan TaKlKe M0lKH0 paccMaTpH

BaTb aHanornqHo. lfa BbipalKeHHlI )lillI ceqeHHfi cneayeT, qTQ BCe aMnnHTY/lhl FJ(s,t,t',.w2
,.;) 

I 

5yayT )laBaTb BKila)l B aCHMilT0THKY ceqeHHfi, ecnH ¢YHKUHH 

J 
s F 

2 
F J H s FJ 

3 • 
(9) 

HM9IOT 0/lHHaK0Bbie aCHMilT0THqecKoe Il0BeaeHHe. Tor/la Ha 0CH0Be TeopeMbl <l>parMeHa-nnH

aerre¢a H C00TH0IJJeHHlI nepeKpecTH0tt CHMMeTpHH ( 8) M0lKH0 ycTaH0BHTb Cil9/lY!Olll99 aCHMII

TOTHtJeCKOe COOTHOlll9HHe: 

fim 
-177!1( t) 

rae a (t) xapaKTepnayeT noBe)leHHe ¢YHKUHfi (9) npn s ➔ oo 

sToro cooTHoUJeHHlI crreayeT paBeHcTB0 ceqeHHil npoueccoB (I) n ( II): 

do-1 ( s, t, t',· W 2 
, <; ) 

d t dt' dW 
2 

d.; 

ITpnMepaMH TaKHX npoueccoB lIBillIIOTClI 

17+ +:p ➔ 77+ +·11°+ p 

+ 
IC+ p ➔ K+~.rr++n 

1T- + p 

H 

H 

H 

H 

d r,• 11 ( s, t, t',-W 2 
, .; ) 

d t dt' · d W 
2 

d.; 

11 -.;. p ➔ 1T -+·110 + p 

IC - IC 
+· +·p ➔ + 11 +· n 

Ko + P -· + 
➔ K +:rr + 

i{o + 
+ 11° + A +·p ➔ 11 

. 
. 
p . 

( 10) 

( t 1) 

Ecnn Me30H C H 5apH0H· b' B K0HeqHoM C0CT0lIHHH p0lK/laJOTClI B pe30H8HCH0M 

C0CT0lIHHH, TO Mb! HM99M paBeHCTB0 ceqeHHil p0lK/l9HHlI 5apHOHHhlX p930H8HC0B 

+ ➔ 7T++:i'i+ ➔ 11-+A+ 11 +·p H 1T + p . 
K++ p .. rc++·ll + H K -+ p .. K-+ ,.. + • 

+ 
.. Ko +·,',.++ - ++ K +:p H Ko + p .. K +·~ , . 

+ + 
11 +·p ... K + yo H I~ + p ➔ 11 -+ yo 

H Tell• 
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3, HaoTonnqecKa!I HHB8£H8HTHOCTh 

PaccMoTpHM Teneph !!poueccbI polKJleHHSI HyKnOHHbIX pe3OH8HCOB /',. C J = +· l=....3... 
2 

B 7T -Meaon-npoTOHHbIX CTOnKHOBeHHSIX 

11+· p ➔ 7T +:/',. 

YqeT H3OTonnqeCKOil HHBapnaHTHOCTH npHBOUHT K cneuy10mHM COOTHOW0HHSIM: 

+: +· .rr F
1 

( 11 p ➔ rr /',. +) = v-y 
+ ++: 

F
1 

( 11 p ➔ 11° I',. ) , ( 12) 

+ + 
F, ( " p ➔ " 

/',.+) +:F (,,-p ➔ rr-t,.+j =-...1.. F (rr-p ➔ 11+1'>.-), 
I y3 I ( 13) 

F
1 

(rr-p ➔ 11°1'>.0 )+ F
1 

(rr0p ➔ rr+ti0 l=·v-j- F
1 

(rr-p ➔ rr+t.-'), ( 14) 

+· ++ 
F

1 
(rrp ➔ ,r0 /',. 

- ,H-" - + -· + F, ( rr0p ➔11 !j. ) = -..1. F, ( 1T p ➔ 7T /',. . ) • 
,;:2 

(15) 

Ha (12) cneuyeT COOTB0TCTBYIOWee paBeHCTBO Un!! ceqeHnil, a H3 (13) - (15) 

HO nonyqnTh COOTBeTCTByIOmne HepaBeHCTBa TpeyronhHHKa. 

MOJK-

TaK K8K neBbl0 qacTH ( 13)-( 15) couep:>KaT aMnnHTYUbl nepeKpeCTHbIX nponeccoB, Un!! 

KOTOPbIX HMeeT MeCTO acHMilTOTnqecKoe COOTHOWeHHe ( 10). TO MO:>KHO nonyqnTb, npHM0HSISI 

/3/ 
MeTou pa60TbI A.A. lloryHoBa n up. , cneuy10mne acnMnToTnqecKne cooTHomeHm1: 

3uech qepea 

a·( "+ p ➔ "+ /',. + ) > _L ,.. ( 1T -p ➔ 71+ /',.-') • 
12 

a·(rr p ➔ 11° t,.0 )> _3_ a· (11-'p ➔ ,r+/',.-), 
8 

a ( 11 + p ➔ rf' /',.++ ) > _L rJ· ( 11-p ➔ 11+t..-) 
8 

( 16) 

( 17) 

( 18) 

+· + +· 
a· ( 1T p ➔" t,. ) , HanpnMep, o6oaHaqeHo m;cpcpepeHunanhHoe ceqe-

HHe npouecca 11+ +·p ➔ 11++:/',.+· npH <pHKCHpOB8HHOil nepeuaqe HMnynbca MelKJly 1T -

Me30HaMH. 

4. Po:>KU0HHe Me3OHOB B 68£1IClH-HJ'KI!OHHbIX CTOl!KHOBeHHSIX 

Hano:>KeHHhiil MeTou TaK:>Ke MO:>KHo npnMeHHTb K nayqeHHIO npoueccoB ( 1) n (TI}, rue 

a a' b H b'-6apn0Hh1, a c - nceBUOCK8n!!pHblil Me3OH, MaTpHqHbie aneMeHTbl 

Torua HMeIOT BHU: 

T J ( p, q; p ', k, q '·) = I 
16 _ Cb) - ...Ca) J 2 

ub,_(p') ~ (q,q')ub(p) ua,~q')li (p,p')u.(q)F, (s,t,t'W, ;).(19) 
l=l 
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r.oe KOBapnaHTHbJe MBTPHl!bl ~-'(p, p'-) 

o6pa3oM: 

II i;cb) ( q,q'·) MO:>KHO Bbt6paTb cneayJOlllllM 

r<•>· (a) (a) (a) 
= 1, r = i(p' +'p'). r =r y. 1,2,a, 4 6,6, 7,8 !+8 I (20) 

r(b) ph) (b) . =·i('C} +:'Q')y6, r = i ( 'q -'q'·) Yo• 1,0 =.y. 2, 6 3,7 

( 21) 

CooTHOllleHne nepeKpeCTHOll CHMMeTpHH HMeeT BH.O: 

16 (b} + - (a) I 2 r y
4 

[ r
1 

( q',q) J y
4 

l u
8
,_(q')I;' (-p, -p') u. (q) F

1 
(u,t, t',·W , ,; ) ] 

I= 1 

0 I _Jb) 
[ C 1; ( q,q') C ] u 

T (a) II 2 

(q ) rl (p,p') U .,.(q') ~ ( s,t,t',. W , ' ) • 

(22) 

]13 3Toro COOTHO!lleHHl1 H Bbtpa:>KeHHl1 .[ll!l1 ceqeHHll T8K)K0 MO:>KUO .[l0KB38Tb 8CHMl!TOTH

qecK00 paBeHCTBO (11) lllll1 llBHHOro cnyqag, B 'IBCTHOCTH, HM00T M0CTO paBeHCTBO ceqe

HHll npoIIeccoa: 

H 

H 

H T • .c:t.i 

a B cnyqae po:>KneHHl1 6apHOHHb!X pe30HBHCOB: 

H T,J:I, 

+ 
p+p ➔ p+6. II 

II n + P ➔ p + :6. +-I 

B 3BKnKi'leH11e aBTopbI Bbipa:>KaroT rny6oKyro 6naroaapHoCTb A.A. noryHOBY, KoTopo

My np11HaanelKIIT IIHlll!llaT11Ba HBCT0>1mell pa6oTbI, a TBK:>Ke A.H. Taaxen11a3e 11 11. T. To.oo

poay 3a IIHTepec K pa6oTe. 
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