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S u m m a r y 

Basing on the Shmushkevich method,_ mo:- · 
del-free isotopic relations. have been obtain­
ed between the effective cross sections of 
two-particle inclusive processes and also 
between the -second moments of the multipli­
city distribution. It is shown .that the two­
particle structure functions averaged over_ 
all possible projections of the-isotopic 
spin of primary particles are linear combi-

.: nations of a final number of the independent 
non-negative functions~ <Pt.P2>· correspon­
ding to a definite value of th~ isotopic 
spin of two particles (formulae (11) and 
(40)). This makes it possible to obtain com-
paratively simply a series of new isotopic 
eq~alities and inequalities together with 
the already known relations. In particular, 
if particles belong to the same ·isotopic 
multiplet, the relation df symmetry. (14 )_ 
automatically follows from formula (11) • The 
general formulas obtained in this paper .are 
applied :to the iriclltsive reactions with the 
production of tworr(K)-mesons (section 3). 
Section 4 is devoted to the analysis of the 
isotopic structure of spinless particle 
correlations with a small relative momentum. 
In this case some of the functions fJ(Pt.p 2 ) 
are close to zero, and the . 'equalities (33)­
(36) are valid. 
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1. Bee()eHue. Memao HIMywKee'u'«l ".; ~--:- ; 

B nocne,I:\Hee spe!f!:.ll B p.11,ne ;a6~~ / 1-1 ~ /c p~3~J.IX -r:qex· 
3peHBJI o6cy~a10TCJI B30TOUB'ICCKBC COOTHOWCHBJI ,nJIJI BH­
KJ1103BBHWX npo~eccos. BecL:Ma 34MlleKTBBHWM .u;il.11 B30TOiiu-
1:1ecxoro aHa1f3t HHKJIJ03HBHwx peaxiUiii JIBJI.IIeic• u:eTo,n 
illMYDlKCBHlfa H ,U03BOJIJIIOU.UIH CpaBBBTCJihHO npOCTO nony­
qaTI. H30TOUH'ICCKHe COOTHOWCHBJI 6e3 npOMC)I(YTO'IHhlX 
rpou:o3,nxux swxna.ttox~ lfyeuuo · c nou:out~>JO. :noro :MeTo.u;~ 
s pa6oTe / 12/ 6wnu nonyqeuw, no -su.u;a:Mou:y, ~epswe H30TO­
UH'ICCKHC COOTHOWCBBJI JJ;Jl.ll Cpe.u;HHX-;:.MHOlKCCTBCHHOC'I'CH 
rr -~e3oHOB 3a,nonro .u;o Toro,. KaK so.3HiiK HHTeJ)ec ic HHKmo-
3HBHW)d. riponeccalll. · ·· ' ' · · :-- · • · · · 

. ·B HaCTOJiuteii.PaOOTe O.u;HH H3 B8.pHaHTo!i:MeTo~aillu:yiu'-
. • • .• , • • .• ·>•,,•• > • • • l_ I "•••"··. 

KCBH'Ia npHMCHJICTCJI no OTHOWCHHIO K JJ;BYXlfaCT.JilfHWM HH· 
KJIJ03BBHWM peaK~.IIM. Pa3BHTwii uau:u; cnoco6 no3BOJI.IIeT· 
nonylfHTh P.IIA HOBWX H30TOUB'IC CKBX paBCHCTB H uepa:BeucTB~ 
K TOMY )I(C ou oqeui. y.u;o6eu AJI.II aHa.JIH3a H30TonuqecKoii 
CTPYKTypw Koppen.ll~ii qacTH~ c ManwN: oTiiociiTeJII.HWM 
HMUYJihCOM. ;., · , 

,nn.11 HJlJIIOCTpa~H MCTO,Aa illu:yuiKCBHlfi -~C-CMOTPHM 
cuaqana o.nuoqacTulfHwe RHKmo3usuwe npoueccw · · · 

A <J1> B 0 2> n_<T> x·· , ... ····· .·; 1 + --+' .. + • .,, ,· 1 
M . M -m 1 , . 2 ''-' ,,. ,, ,•,, .· 

3ACCh J 1 H J 2 :- B30TOUH'ICCKHC CUHHW HalfaJihHWX qac­
TH~, 'T - · H30TOnH'ICCKHH CUHH. KOHelfHOH lfaCT~w; .M 1, 
M2H , m - :npo~K~H. B30T.OUH.<Iec:KH:i cnuHOB ua .• OCh·'_z . B 
B30Tonuqecxou: upocl-paucTse. Cne.u;y.11 illMYJ:!IlCCBH'IY / 1_1/, 

6y,neu: ClfHTaT~>, .'ITO uaqam.uwe lfaCT~w Au B, JIBJIJIIOTCJI 
H30TOUH'ICCKH HCUOJIJipH30BaHHhll\{H, . T.C •. npe.u;cTaBJIJIIOT 
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co6oii CMeca~ B KOTOpLIX BCe 'laCTaiUoi, BXO.IVImBe B COOTBeT· 
CTBYIOIIUie aJoTonaqecKae MYJI&TanneTw, · npe,AcTaBJieHLI c 
paBHhiMa BecaMa. Tor,Aa--BBaro' H3oTonxqecKoii HHBapxaHT­
HOCTH a OTCYTCTBa.ll Bld,AeJieHHLIX Hanl>8:BJieHBii B H30TOnH­
'IeCKOM npoCTpaHCTBe KOHe'IHOe COCTOJIHHe TaiOKe H30TOnH­
'IeCKH HenOJI.Ilpa30BaHO. 

B 3TOM ·a COCTOaT OCHOBHOK pe 3YJII:.TaT .All .II O,AHO'IaCTB'I· 
HLIX aHKJIJ03aBHLIX peaKI(BH, K KOTOpOMY npaBO,ABT MeTO,A 
lllMyWKeBa'la. _.,_ •.. , ., ._ ·. . .. _ .. ::. . '"". :,. 

BBe,AeM lilYHKnBIO o,AHo'laCTH'IHoro HMnyn&cHoro pacnpe-
,Ae~eHB.Il ... 

(M1M
2
l _. ': 'd3. (M·1M2·J·_.· 

f m . ~ . • ( p) '= ·u, . o m.. . • , . ( P.) '. • 
. . 3 .. ·-:t 
d p 

·-·-;2/: 

B -~~o:r:~eT<~TBa~ ,co ~J(a3~~H~~'~'h1We, C.YM~~ .. 
''M-JM-J····· · ... ·_ ...• 
. . · li I_~. ,2;- .· 2.f{MJM2). pj ... ! ,..,, .,, . 

... , M-~~J ·M~=:;_I · m ·.··· (p '' •· .·;_ 
I,. ,. I . 2 . _,· 2.. :. , . . .. .- . . _ 

A'~\ • 

/3/ . 

He 3aBacaT OT m, T .e. aMeeT O,AHO a TG_ ::>K~. 3Ha'leHa~ ,AJI.Il 
BCeX 'laCTHU, BXO,A.IlutaX. B ,AaHHLIH H30TOnH'IeCKaii MYJI:bTH· 
nne,T~~~:To.:IHo:T~K. ::>Ke ''He'"3~BHCJIT OT -~~p.ll,AOB~ro C~C;OJIIQIJI 
~~'?::~~ D=~-B~pa~l,fa .: -.- .. _'c.· ~:. ·:, •. ~-·. ·. . . . . 

.: 1 .. 1.,_-:,L 2 .CM.1M 2·) .(M1M2l · .. 
• :_. ~ .•.• · ·.4:;.-;. •· n .. ·m·· ·a - -• ., •. -·: 
M = J M 2=-J 1-- .1 · .. ;._·.;;.? .. 

/.4/ 

r.Ae 
. 3-> 

·:, .(M;1M 2)•' (M1M2).( .... d·.p··/ (M1M2l: , .· 
n m .= J,f m .... P).,-._-w- a . - /~/ 

(MJM?) 
cpe.IJ.HJI.Il MHO::>KeCTBeHHOCTh qacTan D m , o - - nonHoe 
ce'lemie BJaHMO.AeiicTBHJI qacTHI.t AM H BM • 

1 2 

B -o611\eM · cnyiiae MeTO.A ;lllMywxeaa<ia, xoTojn>~ii eme 
CJie_.AyeT ,AOUOJIHHT:b !.pe~OBa~~MH 3apJI,AOBOH He3aBHCHM~.,; 
CTH /5/ . . . .... ·. ' . . 

'(M 1M~) 4 " {'-M 1-M2).... . 
r m .... (p) = f -m -(p) ' ;/6/ 
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· .. rio3aonJieT· ycTaHOBHT& aJoTona.fecKHe cooTiwmeHBs Me~y 
xapaKTepacTHKaMB · pa.JHLIX -. peaxna:ii npa. O.AHO~ a Toii ::>Ke 

. -~. ·.· . '• :n{eprHH. · EcJIH·, . O,AHaKo, H30TOllH'IeCKHe, cnHHLI Ha'lanLin..X 
,'{aCTHI.t pa.BH:bl Hynro, aJUWHLI . D po::>K,Il.aioT~C.Il a30T<lnaqecKH 
IIenonspll3oaaHm.u4B: H:enocpe~cTBeHuo :S xo,Ae paccMaTpit­
:BaeMoii HHKJII03HBHoii ~- peaxna:a, H. ace. lilYHKnaa ·f in Cp) a 

1
.: . • : ~_ooTBeTcTBY.K.nae . CJ>E:.AHae .~uo::>Kec-1-BeHHoc~u palm~ .AI,l_Yr_ 

, · . '.,' ,Apyry. B qacTHOCTH, .M.Il nponecca d +d ..... rr + X cnpaBe.A-:: 
~: :. ·nuB:bl cooTJI_oweHH.Il· ' ·· · · · · · ·-·· · 

I ·~ . ~ 
i 

·I 

. __ ;,: 

"':' 

....:; .·... :.,,. - .... .;, -+ 

. r. +.(p) ,;. r ~(p) •. = r -~<PL, 
'lT . • 'lT .. - . 

. . ' '-

n·· + = 
1T 

... ,,_.-..... . 
n-;·.· -~= n···o:; ..... 

'lT 'lT ' 
/7/ 

, .. 

ct;opMyJILI /7/· cnpaae):viHBLI .H npH Hepa.BHLIX Hymo. 3Ha'le -.. 
HH.IIX J I H J. 2; ecJIH no KaKHM_.nH6o .AJ:l,HaMB'IeCKHM coo6pa-

. ::>KeHiuiM. B3aHMo.Aeiicrmle a,Apouoa A a. B. ue 3aaucuT oT 
_· xaaHTOBhlx :ilxcen M (a M\!. :c~rnacHo· c oapEn.ieHHhiMnpew 
CTaBJieHBJIM, TaKaJI CHTyai(BJI B03HBKaeT npH BLICOKHX 3Hep-
rHXX .B o6JiaCTH UHOHH-3a'na:li;· 'Kor.Aa. OCHOBHyiD POJI:b HfpaeT 
BlaHMO~eiic.TBHe~.ABYX no~epoU:o'a /3' 13/. :;. . . .. .. . 

.· .. ''Iio,A'IepKHe':M,' ·.qTO B cii'y.qae HlOTon'xqecxoii ~HenOJI.IlpH-
30BaHHOCTH KoHe'IHI.Jx · a.Ai>olioa ~paBHhl· . .Apyr.· ,Apyry''il>n~:.xo 

·• cpehHae :MIIo~e'cTaeHuoc1-x :Be ex qacTxri, Bxoii.HD.tHx B ·o,AliH ·:<a -TOT ~e .. H3oT<)nxqe'cicHif idyni.-fxnneT; pacnpe,i:ieneHH.Il no 
MHo::>KecTae:HHoc1-x /B , qacTHOCTH, 3Ha'leHB.Il· j0r / MoryT 
. -· .· ··-: . , . . . . . .' .· .. \· .. m, ·. ·-

• 6:b1Th . ,AJIJl . 3THX· 'laCTHI.t• pa3JIH'IHWH . it:3- Ja:··· KOppemlna:ii . . . ·.. . . . .. . .· * .· .. 
Me::>K.Ay · npoexna:iMH _H3 oTonxqe cxoro. :cnHHa · , ·, ,ll;n.11 xccne- . 

' ,AOBamul: '.3-ioro .· Bonpoca ueo6xo~..l()': n'epeiiTH ·. KcaH~I.JIH3y 
-.: ~uor,at{aci:H..l!Lix · HHKJiro:ni:Uiihlx .. peW<Iuiii~ · · u · ,I:\a.ii:bHeiiuie:M 
. Mhl orpaHH'IHMC.Il. o6cy,K,Ae'HHeM HHKJII03HBHLIX npolieccoB 

c :.ABYM.Il a,APoHaMH ·B. xolie'liloM 'cocTo.llltilu: ·• · · · · · 
: ~.: ·~: :· ;, .. ' . 

:;. _* Mo::>KHO JIHf:Uh ·YTBep::>K,Il.aTI:., 'ITO npH .. H30TOnH'IeCKOH 
. uenonJipH30BaHHOCTH Bcer,Aa coBna,AaroT pacnpe,Ae.TieHH.Il n·o 

.. MHO:lKe CTBeHHOCTH ,An~ a,APOHOB D m H D_~,HMeiOutHX .UP()eKD;HH 

... H30TOnH'IeCKOrO CnHua,paBHhle· no ·BeJIH'IHHe. H npOTHBono­
. liO>icHhle no .3HaKy. 3TO Henocpe,ACTBeHHO cne~yeT H3 Tpe6o:. 
-:BaHH.Il3ap.ll~O·BOH He 3aBHCHJ.IOCTH.'' . . . . 
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.2. ,ltey~acm'uimi.ui imK;uoaue.u~te-peaKt~uu · ....... ;..._ 

>:.·;~· , •• ~ :. i."'.- r ':. •. .. 
·,,: • PaccMoTpHid'.HHKJII03HBH:hle npoueccbi:· 

~(JI;)·- . Oj)-::;:<:·'('fy·,·:(T) _',. '< 

;..t, . .,.- .":'~-~. > ,. ' 

. ~ , __ 

. .-AM' +'BM. -· P.lll.+D .. ffi:.+X, •... 
-- ... :) . 2 .• ., · F. ·. ·;' 2 ·: . · · ·.:·'·'' ,·''18/.• _ ... ·· -

:, : • ·,". ~ • - c t < ·~ 

riJ.~. !iaCTHIU>I ~~~ h~ 2 ·o~H~CH~·~~:.K _()JJ.iHlMy··c·~·i,o:My,~e 
H30TOllH'IeCKOMy MYllbTHlllleTy. ,l(ng· OllHCaHHH. CHCTeMbl. 
.I\BYX ait.poH oB y .I\06H o BBe cr':H H 3 o'i-onH'Ie ckyro M'a TPHUY n.iloT ::·. · · 
HOCTH, aHanorH'IHyiD o6bl'IHoii: cnHHOBOH :Ma TpH~e nnoTHOCTH: 
Bhl6epeM Hop:MB:poBJcy · MarpH~ nnoTHOCTH TaK, · '1To6bi 
ee · ~Han)minbHble ~JieMeHThl. 6blllH paBHbl .I\BYX'IaCTH'IHhlM:: 
4JyHK~HM HMllYllbCHOrO pacnpe,I\eneHHH ·a,I\POHOB 'B peaK~HX ·.: . 
/8/. TaKm.l o6pa3oM, llPH !l>HKcupoBaHHbiX 3Ha~eHHsixM1 H: 
M2 

''·. '. . . . ·· : .. · ~- '> .·. · 6 .(M!M2) 
( M 1M 2) . 4 . _, , . ... d a . ··· .. 

= £' > > . ·(p 'p ) = (L) (L) --.-. ---;-/9/ 
·ID·.ID · . . )._ .. 'l l 2d3->·d3->. 

1 2· ·· .p 1 P 2 ~. 

( M.l M 2 ). 
·p .. · .. 

m 1m2 ;m.l m 2 

·. l 

-j 

j 

. ~ 
! 

.}· ' ' ~- ~ .,.. - '- - ' . ' ~ 

EcnH. Ha'IallbHbie· qaciuiU>I B:3oTonH'IecKH Heno·n,.pH3oBau'I.t, :·. ·· .. ; 
KoHe'IHoe .I\BY·x•u{ciH'IHoe 'cocToHHHe BBH.I\Y o'TcyrcrBJIH Bbl-· 
,I\eneHHbix· HanpaBneHHii' ,I\on>Kiio obiT:b HHBapHaHTHo oTHocH-· . 
renbHO niOObiX no:BopoToB' B H30TOll:H'IeCKOM npocipaHCTBe •. · 
-~3To 03Ha'lae·T~. 'ITO :me.MeHTM ycpe·,I\H~HHOii MaTpH~ nnoT-~ ;, · 
t: ' ·; ,. . ~ : ' :' ' ' ' ;>'• ' '. • • •.· ---; \'· ·• • • ' -, .··:' • .. _,, . -; '';, 

" . > l . . A (M M ) '· . . . 
'HOCTH_ p, = ( 2J . l)(2J l)_ 2, ... 2._p ., 1 2 He. MeHHIOTCH npH · '· ... + + M·''M··.····· . . 

. . . .: . . . ·' • ' 1 .. .. ' ~' . · .. ' : 1 ... 2. :: . ·. ·,,. . . ( . . · ... ·· .· " ';' ··. ;.. . 
H3oTonit:~ecKHX· BpameHHJIX. B .3THX ycnoBHHX o6ma,. cTpyK" 

·, - .. ·· ""' . . .· ·,. ' .... - , . - : . .··u . ~ . ' . ,' 
·TYpa MaTpH~ p · B.llpe,I\CTaBneHHH COCTOHHHH C onpe,I\eneH~ 
HhlM nonHbiM H30TOnHqecKHM ~cnH-HOM .J · cHcTew (DD); u. 
·onpe~e.rieirnoii ripoel<~eii· H:3oron~qecKor~ cn.HHa'.in HMeeT . . . . ~. . . ' ; 

. BH,I\: ·· . 

£ · (p ·· ·P ) o . o • J Y' 2 . : JJ~·. mni' 
,, . ~ ., .. , . . . 

: .· , . , =---· 

.P· Jni, J m . . : ... : /lOf:i. ' 

~,I\e il!IJ< J: · HHbiMH ~~~a~~H. K<>He'IH6e· ~~yJc'qacr~tni;o~: do­
c:ro,.HHe-a. paCCMaTpHBaeMOM . cnyqae. npe,I\CTaBnHeT. COtlOH 

. -HeKorepeHTHYIO cMec:b cocTOHHHii .. c.pa3nH'IHidMH.J H m;; 

·6 

I 

. I 
I 

I 
I 

.".I 

·' ,, • .:!( 

. t 
r 
I 
I 
I 

B KOTOpoiL llp:H .. !l>HKCHpOBaHHbiX' J COCTOHHHH CO BCeM:H 
B03MO)KIIbiMH npoeK~HMH llOllHOrO H30TOllH'IeCK·O,rO cmiHa 

· npe,I\CTaBneHbl C paBHbiMH Be.caMH. ilOCKOllbKY J npHHHMaeT 
BCe I(ellble 3Ha'leHHH OT 0 ,I\0 2T, 'IHCllO He3aBHCH.MbiX 
li>YHK~ii f J (pl' p 2) paBHO ( 2T + l) • 

B npe,I\CTaBneHHH npoeKuaii H30TOllH'IecKoro cnHHa oT-
" ,I\ellbHbiX 'laCTH~ ,I\HaroHallbHbie 3lleMeHTbl MaTpH~ p 

HMeiOT BH,I\: 

p m 1·m 2 ' m 1m 2 ··' 
= 2, 
•J, m 

Jm J 'm' 
2, C T T CT T p J. J' '' 

J
, , ml' m 2 ml' m2 . m, m 
,m . 

r,I\e c ~:I' Tm2 K034>!l>HuaeHT Kiie6wa.- r~p,I\oHa: 
0TCIO,I\a C yqeTOM /10/ non'yqaeM COOTHOWeHHH 

2T 
' -> -+ J, m 1+ m 2 

p m 1 m2' mlm 2 2, . . f /P l 'p 2 ) ( C Tm 'Tm )~ 
/-t. -+ 

fm1m2(pl •Pz) 

' 3,I\eCb 
J=\mf+m2\ .. , .. . .. l 2 

Ill/ 
.... .... • ( 1\1 1\1 ) .· 

( p l ,p 2) l ~ ~ f I 2 ( ... -> ). . r = .:. .:. P , P • I 121 
m m ( 2J l + l) ( 2J 2+ l) .M M m I 111 2 l 2 · 

l 2 . . 1 . 2 . 
3aMeTHM, 'ITO npH \m 1+m 2\>0 BellH'IIIHa fm 1 m 2Cpl'p ... 2)He 
3aBHCHT OT li>YHK~H r . .J (PI' p 2) co 3HatteHHeM J < lm 1 + m2 l • 
ci>OpMallbHO, O,I\HaKO, Mbl MOrllH 6bl pacnpocTpaHHTb ,CyMMY 
/11/ Ha Bee B03Mo:>KHble. 3HaqeHHH J, Ha'IHliag oT HynH, 
DOCK.OllbKY. npH <I m'l +m 21 > J' Ko34>~HuHeHi. 'K:rie6wa>rop,I\o-. . ' '.: ; . .. . . . . -- . -· . 

J,ml+m2 
Ha C T T = 0 • m 1 ' m 2 .. ·. 

H3 /11/ cne,I\yeT, 'ITO nocne ycpe,I\HeHHHJ:!O npoe~~.HM 
H30TOllH'IeCKOro CllHHa Ha'IMbHbiX 'laCTH~ 'llleHbl; COOTBeT­
CTByK:iLQ:He HHTepPepe.HI.UlH pa3HbiX 3HaqeHuii nonhoro H30TO-· 
llH'IecKoro CHHHa .I\BYX'IaCTH_'Ilioii CHCTeMbi, H~'le·3aiOT .• 3To 
CBH3aHO c ,I\HaroHallbHOCTbiD ycpe,I\HeHHOH MaTpH~bl llllOTHO- · 
CTH p B ( Jm) -npe,IJ.CTaBlleHHH. c B TO :>Ke BpeMH ,I\llH KaJK.nOH 
H3 . OT,I\CllbHbiX 'peaK~H /8/ HHTeP'PepeH~OHltble 'llleHbl; 
Boo6uie 'roBopH, OTnHtrnbi ~OT uynJI. · · · 
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•/ . 
.. · Cornaeuo /11/, t}lyHKIOI~ f rn rn ( p~, p~) YA()BneTBOp.IIIOT · 

eOOTHOWeHHJIM 1 2 · 

~ ~~ 

frn ~ (pl•P2) 1 2 . . . 
f . -+ -+ . 

-rn 1-rn J ~ 1 ' P 2) 

. -+ .... . . _. .... 

£ rn 1 m 2 ( P 1 ' P 2 ) · = f rn 
2 

rn /P 1 ' P 2 ) • 

/13/ 

/14/ 

PaBeHenia /13/, .TaK )Ke KaK H eoOTHOWeHHJI /6/, He­
noepeAeTBeHHO eJieAYIOT H3 Tpe6oBaHHJI 3apJIAOBOH He3a"- . 

. BHeHMOeTH. PaBeHeTBa /14/ eBJI3aHLI e y)Ke ynOM.IIHYTLIM 
OTeYTeTBHeM HHTept}lepeHIOIH Me~y eoeTO.IIHH.IIMH e pa3" 
JIH'IHLIMH J * . . ·. 

3aMeTHM, 'ITO :H3 · /14/ :H ij,e6oaamu eHMMeTpaa·/au­
THeHMMeTpaa/ UOJIHOH BOJIHOBOH t}lyHKIOIH 'laeTHIJ;, npHHa~-- .,. . 

Jie)KaiiJ;HX K OAUOMy H TOMy )Ke H30TOnH'IeeKOMy MYJILTHnne-
TY' BLITeKaeT', 'ITO tilYHKIOIH (m m ( p->1' p2)' npoeyMMHpoBaH-. 1 2 

HLie no npoeKIOIJIM · o6LI'IHoro enaua paeeMaTpHaaeMwx 
qaeTHIJ;, eHMMeTpH'IHLI OTHOeHTeJILHO nepeeTaHOBKH HMllYJIL­
eoB 

£ m 
1 

n. :: (PI ' P 2) = f rn I m 
2 

( P 2 ' P .... I) • /15/ 

C y'leToM /13/ H /14/npa n;enwx T MLI a:MeeM(T+1) 
· pa3nH'IHLIX · tilYHKIOiii f m 1 m 2 (p 1 , p .... 

2
), a npH m)nyJienwx 

• T- (T + fHT+-!> tilYHKIOiii. ~Til t}lyHKUHH :Bwpa)KaroTeJI qepe3 
( 2T + 1) He3aBHeHMLIX 't}lyJIKIOIH· £ J (pI, p->2 ).TaKHM o6pa30M, 
npa uenwx T eYIIJ;eeTByeT, noMHMo /13/ H /14/, T 2 ~o­
nonHHTenLHLix eooTHomeHHii Me~y t}lyHKIOIJIMH f m 1 mz{p\, P2). 

* KaK H3BeeTHo, eoeTO.IIHHe ~ayx qaeTHU c OAHHaKOBLIMH 
H30TOfiH'IeeKHMH CnHHaMH npH onpe~eJieHHOM 3Ha'ICHHHnon-· 
HOrO . H30TOnH'IeeKoro enHHa Beer~a eHMMeTpH'IHLI HnH 
aHTHeHMMeTpH'IHLI OTHOeHTeJILHO nepeeTa~OBKH H30TOnH­
qeeKHX npoeKIOiii qaeTHU /eM., uanpHMep, ·114/ I. II03TOMY, 
eeJIH HeT · HHTept}lepeHIOIH Me~y pa3JIH'IHLIMH 3Ha'leHHJIMH 
nOJIHOrO H30TOnH'Ieelcoro enuHa ABYX'IaeTH'IHOH eHeTeMLI,: 
Bee 3t}lt}leKTHBHLie ee'leHHJI He MeHJIIOTe.ll npH 3aMeHe m 1~m2-

,a 

.~· 

' 

\ 

·' 

' ---- ; 

) -

IJpH nonyn;enLIX enHHaX_ 'llleno TaKHX .eOOTHOWeHHH paBHO 
( T 2- 1/4) .• KpoMe Toro, ycnoaae nono)I(HTe.nhuoeTH aeex 
aenH'IHH f 1 (p 1 , p-+2 ) uaKna,zu.IBa.eT TaiOKe ua t}ly~IOIH 
f rn I rn :fP->p p 2) P.IIA orpaHH'Ieimii: B BHAe HepaBeHeTB. 

3aMeTHM, 'ITO eenH npoeyMMHpOBaTL npaByiO H JieByiO 
qaeTH t}lopMynw /11/ no BeeM B03MO)I(HLIM H30TonaqeeKHM 
npoeK~U~JIM oAUoii H3 qaeTan;, To· e yqeToM eaoiieTB Ko3t}l­
clia~U~eHToB Kne6ma-roPAOHa MO)I(HO uanaeaTL 

rn2=+T 2T 

I. frn rn (pl,p2)= I 
m

2
=-T 1 2 · 1=0 

2T+i 

~J+1 
f/pl.p2), /16/ 

T.e. eyM~a ,I frn m (pfp"2)He 3aBHeHTOT 3Ha'leHH.II m1 • 
m 2 1 . 2 ·.· . • 

3TOT pe3yJILTaT MO)I(HO 6LinO npe~H~eTL 3apauee0 TaK 
KaK B paeeMaTpHBaeMOM enyqae O~HO'IaeTH'IHOe eoeTO.IIHHe 
D JIBnJieTeJI H30TonaqeeKH· uenonJipH3oBaHHLIM npu mo6wx 
HMnynLeax KOHe'IHLIX qaeTHIJ; /eM. /9-10/;. JlerKO BH~CTL, 
'ITO npH IJ;eJILIX T H3 eOOTHOWeHHJI /16/ ,' e y'leTOM t}lopMyJI 
/13/ H /14/, e1IeAYeT · T. He3aBHeHMLIX paaeueTB · M.ll 
t}lyHKIOiii f rn 1m 2 (ppp2),npH nonyn;enwx T-(T .... 1/2) He3aBH­
eHMbiX paaeHeTB. TaKHM o6pa3oM, npu T > 1 ua oeuoae 
/16/· MO)I(HO .. nony'IHT:I> ·nHWL ·'laeTL. paBeHeTB,. KOTOpLIM 

( .... .... . 
y~OBJieTBOp.IIIOT t}lyHKIOIH £ m 1 rn 2 P 1 > P 2):. 

KaK H3BeeTHo,. HHTerpan OT ~ayxqaeTH'IHoii t}lyHKIOIH 
HMnynLeHoro . paenpe~eneHHJI BLipa)KaeTeJI< qepe3 epeAUee 
3Ha'leHHe npOH3Be~eHH.II MHO)KeeTBeHHOeTeii: 

- - ~ 

3-> 
d PI ( MI M 2) -> 1 .... 

; u u • f f f ( p I' p 2) 
mlm2 (L)l 

3-+.' 
d•'• p 2 

(L) 2 

( M I M 2 ) (M l M 2) . (M rM 2) f;' 
n n -.n m m 

m 1 m 2 m 1 1 2 

IJ03TOMY inopi.Je MOMeHTLI paenpe~eJieHH.II no MHO)KeeT- . 
. - - - . . /' - . -- . 

BeHHOeTH Y~OBneTBOp.IIIOT eOOTHOWCHH.IIM, aHaJIOrH'IHLIM 
./11/. IJo.ene HHTerpHpOBaHH.II t}lop:MyJILI /11/ no t}la30BOMY 
o6'LeMy ·nonyqae.M:. · · · 

9: 



•· 

~ 

1 (M1M2) (M1M2) 
~~(n n -

(2Jl+1)'(2J2+1) Ml M2 ml m2 

2T J,ml+,!D2)2 

~ F J ( C Tm I ' Tm 2 ' 
J = lm l+m21 

(MIM2) · (M1M2) 
nm ·Om m->a 

1 1 2 

3 ' ' 3.,. .,. _, 
r.o.e Fj=ff£J(_p1:p2) 

d p d p2 
1 

~ w2 
- He3aBHCHMLlC KOH~ 

CTaHThl, DOJIHOC 'IHCJIO KOTOphiX paBHO (2T + 1) • 

I· • 

3.:H30110nU"IeCKUe COOIIHOIU.eHU.R OAR CUCIIeMbJ 

'oeyx JT- ..We3oit'oe <T=l) u K - Me30H06 ( T,:,:1/l) 

. ,. 

Depei.o.eM T.enepb x peaKUHJIM _THna 

. U 1 l . < J 2 l ·_ c ·. • ·x· 
AM + B M -. "m + "m + • 

1 - 2 1 . 2 
H30TODH1{ecxuii cnuu~rr :-Me3oHa paaeu I; no:)ToMya.o.au­

HOM cnyqae J npHHHMaeT. 3Ha'leHHJI· 0, I H 2. CocTOJIHHJI 

TT -~e_30Ha C H30TODH<ieCKHMH. DpOCKIUIJIMH m= + 1, 0H -:-1 Mhl 

6y)J.CM ,IJ,JIJI KpaTKOCTH 0603Ha'laTb.3HaJ<aMH +, 0,- • 

.B COOTBCTCTBHH C paBeHCTBaMH /I3/ H /I4/ DOJif'laCM: 

... ... -+ -+ -+ -+ -+ -+ 

f ++ ( p 1 'p 2 ) f __ (pl,p2)' f+_(pl, p2)=f-+(pl':p2), 

/I8/ 

.,. .,. . ... -+ -+ -+ -+ -+ 

f+O(pl'p2) f o + (p i • P 2 > = f -o < P 1' P -2> = fo .. J P 1' P 2 > • 

/I8/ 
)J;anee H3 /11/ cne.o.yeT, 'ITO 

•. -+ -+ . ' ....... -+ 
f ++ ( p 1 ' p 2 ) = f 2 ( p 1 ' p 2 ) , 

10 

---.•. ~-

l 
' 

,, 
! .. 
I 

I 
j 

I 
i 
t 
i 

l 

'-+ ' -+ 
f +0 (p p p 2) 

1 .,. .,. 1 . -'+ '.,. 
2 f,I(Pl •P-2? + 2 f 2(P1•P 2) • 

:..· -+ 

£+- (pl'p 2) 
1 ' . _, ' ~ ' 1 ' .,. ,' .,. ' 1 ·.,. ' _, 

3 f 0 ( p 1 , p 2) + 2 f 1 ( p 1' p 2 ) + 6 f 2 ( p 1' p 2) 

. .,. .,. 1 ·~ .,. .,. 2 - .,. ,, .,. 
£ o o(p 1 'P 2) = 3 f o<P 1 •P 2) +. 3 £ 2(p 1' P 2) /I9/ 

PaaeHcTBa'/I9/ npHBO.IJ.JIT lc pe3yn&TaTy 

. -+ -+ -+ -+ -+ -J>_ -+ -· 

f o o ( P P P 2 ) = f + +. < P 1 • P 2 > + f + - · < P 1' P 2 ) - f + o< P 1 'P ~)/ 2 o 1 

KpoMe Toro, BBH.IJ.Y nono>KHTeJILHOCTH l!lyuxuuii f 0 , _ f 1 , f 2 
. ' ! 

CnpaBC)J,JIHBhiHCpaBCHCTBa 

l 
£+0~2£+-+' 

£ + + 2: 3 ( f + 0 - f + - ) >' 

f > 
00 -

2 
3 £++ 

/2I/ 

Do.o.qepKHCM, 'ITO cornacuo /I2/, l!lopMyJILiji8/, /20/ 
H /2I/ ODHChiBaJOT CBJ13b-MC)I()J,y -,IJ,BfX'IaCTH'IHhiMH l!lym(-. . .... --. 
UHJIMH HMJifJibCHOrO pacnpe,IJ,CJICHHJI ". -:oMC30~0B, npoCyM-

MHpoBaHHhiMH DO peaJ<UH~M, COOTBC TCTBYJOutHM. BCCM B03-

MO)I(IIhiM 3Ha'ICHHJIM npOCKUIIH H30TODHtiCCI<OrO _ CDHHa. Ha:-

. 'laJibHhiX 'laCTHi(. B CJiyl{ae, .I< or )J,a · H30~0DH'IC CKHC. CDHHbl 

Ha'laJibHhiX 'laCTHU paBHhl . HYJIIO jpe'lb MO)J(CT H,IJ,TH 06 

HHKJII03HBHhiX npoueccax d + d -+'77 + 7T + x,.u+a-> 7T + TT+ X H 
T .JJ../, 3TH COOTHOWCHHJI_, f)J(C HCDOCpeJJ.CTBCHHO OTHOCJITCJI 

I< I!IYHKUHJIM pacnpeJJ.CJICHHJI ,IJ,JIJI OJJ.HOH paCCMaTpHBaCMOH 
peaKUHH * • -

*·~opMyna 72o7,
1 

.WIJI Tai<Hx peaxuaii 61a1na anepBLie 
nonyqeua B pa6oTe 9/~ · 

II 

--.•.. ..._ ... _ . ' . ....., 



i 

I. 

• 

Taxag )Ke CHTYaiUU HMeeT Me.CTO H npH 3Hat.IeHHgX 
J1 H, J 2 , HC paBHLIX Hymo, ecnH no AHHaMllqecKHJ:4 C006pa­
)KeiDUM cet.IeHHe npo:u;ecca He 3aBJiCHT OT H30TOnHt.IeCKHX 
npoex:uuii HaqanLHhiX t.IaCTHD; /eM. B CBj{3H C~3THM /lO ,13/ /. 

,Il;ilg peax:u;HB: Tuna p + d 4 17+ " +X (J 1 ~~. J 2 =0) TaK)Ke 
CyiD;eCTBYIOT COOTHOWeHHg Me)I{Ay cfJYHK:UUgMH f ( p

4

1,p
4

2}, . . m 1m2 

xapaKTepH3YIOUUIMH OAHH _H TOT )Ke HHKm03HBHLIH npo:u;ecc. 
B · 3TOM cnyqae, c yqeTOM 3apgAoBoii He 3aBHCHMOCTH 

f m I m2 

· 
1 

(pd) (nd) 

-(£ )+£ ) 
2 m· 1m,2 m 1 m 2 

1 ( pd) ( pd) 
.-<£ +f ), 

2 m 1 m 2 -mcm 2 

·. /22/ 

H cornacHo /20/, 

(pd) 1 (pd) (pd) 1 (pd) (pd) 
£ =. -2 (£ ++ + £ ) + -2 ( £ + £ ) -

0 0 -- . +- -+ 

1 (pd) (pd) 
-2{£ -+f ) +0 -0 • /20'/ 

Taxoe *e cooTHowelme Aon:ailio HMeTL MecTo npH 
BLICOKHX 3Heprunx Mg peax:uuu pp 4 "+"+X· B o6nacTH 
HMnynLCOB, COOTBeTCTByiOlD;Jix cflparMeHTa~H/npOTOHa /no· 
6Lino no cyiD;eCTBY OTMet.IeHo a · pa6oTe 7 I. B o6ID;eM 
cnyqae Ang peax:uuii N + N4·1T+1T+X B cflopMynLI /18/ H /20/ 
cneAyeT nOACTaBHTh 

f 
mlm2 

1 (pp) (np) (pp )· . (np) * 
-{£ + f +f +f ) 

4 mlm2 mlm2 -mcm2 -ml-m2 • 

. /23/ 
* B ·qacTHOCTH, H3. paaeHcTaa f +0 = f o + c;: yqeToM 

/23/ Cpa3y cneAYeT COOTIIOWeHHe /14/ pa6oTLI /6/. 

12 

Ecnu npoHHTerpupoaaTL .nony'leHHLie awpa)KeHHg. no 
. cfla30BOMY o6'beMy ABYX t.IaCTH:u;/unu qacTH cfla3oBoro o6'he­
·Ma/, Mhl npHAeM x:auanorHt.IHhiMCOOTHOWeHHgMMgCpeAHHX 
npOH3BeAeHHH.MHO:*ecTBeHHOC.Teii 1T -Me30HOB/CM. cflopMyny 
/17/ I. ,IJ;ng. npo:u;eccoa THna d +. d 4 1T + 1T + X . nonyt.IaeM H3 
/20/ H /21/, paBeHCTBO . 

2 2 
no n + + n + n _ - n + n 0 ·, 

H HepaBeHCTBa 

2n+n 0 :: 
2 

n+ 

n 2 > 3 (n n 
+. - + 0 

--
2 > 2 2 

no - n + 
3 + 

n •· 

- n n ) .- n' + -
1 -

3n -

/24/ 

/25/ 

3AeCh MLI Yt.InH,'ITO, cornaCHO /7/, n+=_n-=no = ii . )l;ng 
npo:u;eccoa THna pd 4 ""X, BMecTo /24/, cneAyeT uanu­
caTL: 

---r 
n = 0 

n2 +n2 
+ 

2 + n n + -

n n +n n
0 ·+ 0 -

:~ 2 ., 

., . 

. /26/ 

HepaaeHcTaa B 3TOM_~nyqae 6YAYT HMeT~ BHA 
~ ~ ~ -,--

n + n 
2 

+ 
n + n 0 +· n n 0 > 2 

2 
n 

0 

; 1 2 2 
> 3 (n + + n · ) 

1 .. 
+ 3 n 0 

n ·n + 
n n >· + 0 n n · 

+ - - - 0 
2 

·r 
. 3 

n 0 ' /27/· 

1 -
+ 3n o • 

2 2. 
n++n_ 

2 

13 



~ 

II· 

~ 

- ii7"++ n:: .~" ' 

n = - --3~ecL .--- 0 :· 2 -.. 
IIpaae~eM: TenepL «<lopMyJILI ~JI HHKJU03HBHLIX peaKIUiii 

C perHCTpaiUieH' ~BYX 'laCTH:U, BXO.AJIIUHX B O~H- H TOT )l(e 
H30TOnaqecxa:ii. MYJILTHnJieT · c T = 1/2. Ha ocHoBe /13/, 
/14/ H /17 I nony'laeM -

f ~ ~ 

f ~ ~ 

f 
%-~ 

r_x- ~ f 1/ 11 = f -11 II ;z- 12 -12 12 

£ 1 

~ . 

1 1 
- £ + - f 2 0 2 1 

. 0Tcro~a cne~yeT HepaBeHCTBO 

~~-% 
1 

> 2 f ~ ~ 

/28/ 

/29/ 

/30/ 

B qacTHOCTH, _B HHKJII03HBHOM nponecce d + d-> K + K +X 

--- . 1 (--2- -- 1 -2-
-n n >-n -n )--( )" 

K+ K 0 - 2 K+ K + - 2 ° K 0 
- ° K 0 

• 
'/31/ 

4. CAy'«lrl MaAou pa3Hocmu uMnyAbcoe 

PaCCM<?TPHM TenepL H30TOllH'IeCKHe COOTHOWeHHJI Me~y 
«ilYHKIUIJIMB HMnYJILCHOro paciipe~eJieHHJI ~BYX 1T :-Me30HOB 
H ~BYX K -Me30HOB npa 6JIH3KHX HMnYJILcax r\ H · P 2• Ha­
qaJILHLie COCTOJIHHJI, KaK H BLIW-e, 6y~eM C'IHTaTL H30TOnH­
qecKH HenonJipH30BaHHLIMH •. B cnyqae 6eccnHHOBLIX 'laCTHU, 
npHHaMe)l(aJUHX K- O~HOMy H TOMY )I(C H30TOllH'IeCKOMY 
MYJILTHllJieTy, OTHOCHTeJILHLiii op6HTaJILHLiii M9MeHT L CBJI-
3aH C llOJIHLIM H30TOllH'Ie_CKHM CllHHOM J c·OOTHOWeHHeM 

(-1} L=(-l) J+2T 

IIpH qe'iHLix L _noJIHLIH H30T.onaqecxa:ii cnHH npaHH-
MaeT 'leTHLie 3Ha'leHHJI, ecJIH T - nenoe 'IHcno, H He'leTHLie -
ecJIH T- nonynenoe 'IHCJIO. 

. :.> 14 

. 
''• 

'"":' 

· . .., ... 

. ;.,::,.~.Iipe.zt(;:Jie·:: p 1i_p ... 2 .axri~.,I\_:H.e•ieTHhli ~p~H~~~b~~ MO!deH.~.­
TO_B O'leBH,nHO • CTpeMH~CJI. K-HYJIIO /COCTOJIHHJI C He'leTIIIdMH 
op6HTMLHLIMH 'MoMeiiT aM& 'aiiT1ic:H:MMe;pH'IHLI OTHOCH#JILHO 
nepeciauoBKH- p--1·~~-p- 2 1; .b{e.zioBaTeJibHo·.-fipli.<i ~.2T:...K ,r.rie .. :. 

'K- :He'leTHOe .'llicno · · - " · -
«, • . -". ' . ; ' - _., .,. < ' : ~ 

}ill1 ... £ J< p1 , p 2 > = o". -.. _ /~2/ 
p ->p . 

•.:. 1. . . 2 . . . . ... ·.. . .. -. - 2J + T ·: . - . 
. 3a:MeTHM, -:'ITO; nocxon~o:Ky npH_ ycnoBH.H ( -1} · · =:--: L 

K03(jl~UHeHT_bi ~rie6wa:-r~p,noHa. ··c· h 2m =O, ,,«<lymcxiaa 
·:c.. , .• -.• -. ..• • . - 1'~ . .' Tm ., .-;.. .'·' 

HMnynLcHoro .pacn:Pe~eJieHHJI · .To)K)(eCTBe,!IH~X· cqacTJni .· 
.f rnm ·(p1,"pz) 

4
He ~aBHCJIT,_ .. oT «ilYHKUH~ fJ (~l•P2);'~:f~L1MH- .... 

paiOIUHX'.' ~PH· p 1 ... p 2 .Ecna. )l(e,l_llci-imv -,acno:He3aBHt;:HMLIX. • 
(jlyHKUHii, onpe,neJIJIJOIUHX £ mlm~ <IJ;, p-->2 ),npHMano:iipa3Ho_cT~ 
( ... ... ) ' p

1 
-:-p

2 
,CyiUeCTBeHHO yMeHLWaeT,CJI. _ . . .. . .· _ .. . _: 

·. B : ~ny'lae ,nByx 1r -Me30HOB npH. p F~ P ... 2 ''BLIMHpa.eT" · 
~ymc~H'f 1(pi ,p2 ). IIpH 3TOM, cornac;Ho/) 9/, · 

-+-+.. ~-+·~ -+ 
f+.+'lP rP-:2 )_ .= ,2£ + o<Pl' p2),. 

/'J3/-... ... 
Ioo (p 1'P 2) 

-+ '-+. •',',~ ~,.-+ -+. 

£+ _- ( p 1 ; p ;·) + f + 0 (p I' p 2 ) • 

<: ,.; 

EcJIH. npoHHTe):.pupo~aTL:4JyHKUHH HMllYJILCHoro 'pacnpe-. 
· . .neneHHJI _·,no: ,MaJIOH . o6naCTH nepe,KpLIBaroinHxc'g . HMnyni.coB 
· B o:icpe.CTH9CTii. p'. MLI nony'IHM ~JIJI 'IHCJia·coOTBeTCTBYJOIUH,X 
, ~o6wT_Hii}>aBeHc!~ .· .. ·• -. . . ' . . . . . :._ .. . . .. 

". -.-+ ,_ , ' -+ 

··F --_-.(p).='F-o(p), .. :f:_+ ... •' .. ·. + ... 
' 

.. ,_ 

:' . - -+... . '• - :..,. . .. ·-· . -+ -. 
2F 00 (p} = F+- (p); + _ F+0(p~ 

)34;,. 

: 3~ecb . yqTeHo·, 'ITO .iviJI · To:>tc.necT:BeHHLIX .'lacTHU upa 
'·. TaKOM imTerpilpoBaHHH O~HH HTe )l(e co6LITHJIY'IHTLIBaiOTCJI.- .· 

.zi:Ba~w. · · · ·. · ·- ... _.: · · · . ,·_. 
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~ ... ·: . : .. -~ ' 

,~' 

.. 
.. . _ '.l.\n1l cli~:re·:.nd".AB~x··I( ~lie3o~u)a a np~~ene·· oqe~'L· :wanhix 
· ft.1~ p; L:~eqe~aei·aKJta_.ri e~ocTo.11}m~ c· noiiHLIM u~o'i'oriuqee~ 
KHM cnHHOM~ paBHLIM Hynro;· Cormi.cHo /29/~ B 3TOM ~enyqae 

-;. . ' • ' <:. .. ·~ : • - • 

•· fK+K+<Pi•P2) ~~ fK~K~ (~1 •P2.) = 2fK.+Ko·(p1.,"p 2·)·~ ·j35( 

FK+K+{p) 
·: -+ ...... 

FKoKo.(p) = ,fJ(:Ko{p) ' .. : /36/~ 

H:io'i'onneeKue eooiHomeHHJI /33/-/36/ eBJI3Lma~T ciJyHK-: . -. .. . - ' 

.nHH HMnynLeHoro paenpe~eneHHJI ~BYX TO~eeTBeHHLIX HHe- · 
· ;T~~ec1-aemiwx'qaeTuirnpu _ManLix 3HalfeHHsx ~ I'Pi-P ... 21 ~· · 

KoppimJitiuu· Me)K)J;y TO)K)J;eeTaelliu.i:"M:u qaenina:w:H np:H"· 
. :Main.i~ pa3HOeTJIX. ~Mn_ynLJo:B' rio,i{po6Ho _H3YlfELnHeL ~~ pJI~e 
pa6oT /eM•, • HanpHMep, IS/;. Ha oeHoae··· pe3ynLTaToB,; 

• ~ nonyqeHHLIX. B 3THX pa6oTax·, e yqeTOM ripHBe~eHHLrX Bbwie 
paBeHeTB MO:>KHO ·· e~e.ri:aTL 'onpe~eneHHLie 3aKnroqeiniJI. o6 

~ u:MnynLeiiLi:x KoppenJinuB:x· Me :>KAy He To~e el-aeHliLIMu qaeTu­
naMu, BXO~JIJ.IUIMH B O~HH H TOT.:>Ke' H30TOllHlfeeKHH MynLTH..: '. 
nneT. H 0 xapaxTepe eT:IJCMneHHJI K Hy~ ciiYHKnHH f l pl'p ... 2)• ' 
OTBeqaJOUlHX BKna~ HelfeTHLIX OpOHTanLHLIX MOMeHTOB ~BYX- · 
qacTHlflloii · · eueTe:wbJ: •. · CooTBeTcTayroJ.IUiii · auaimJ • BLixo~HT, 

. ·. O~HaKo, 3a paMKHHaeTOJIII(eH pa60TLI. 

·· • 5. ~pyzue beyi'lacmU'IHbJe ;cucitteMbl . 

. '3a:MeTu:M, .lfTo nonyqeffiiLie B'PaJ~ene· '.2 o6UU~e eooT­
H:oweHHJi llOl.fTH: He MeHJIIDTeJI', eenu o6e 'l:ae-1-:Hiud OTHoe:a:i'cs 

.:K· paJHLIM, H30TOllHlfeeKHM MYllLTHnntnaM e ·o~HaKOBLIMH· :c 
3HaqeHHndH' T. Hy:>Kiio 1-onLKo'.HMeTL a aB:~y,c q'ro a 3TOM . 

·~ <?J1Y>iae .· nepBLIH' H' BTopoii . HlfAeKeLI ciJYHK~H f riq m 2 (p i·f2f: 
· OTHOeJITeJI K qaeTHna'M pa3HOro THna, o6na~aiOJ.IUIM eOOTBeT- ·-: 

. . . . . - . ". ·. ~ . ~- ~ .. ' ~ - - . - . . . -' -

. eTBeHHo,.HMnynLe8;MH P. I ~ p 2 • Hanpu:wep, ~ByxqaeTHlfHLie 
:. ciJYIIKnHH HMnynLeHoro. paeiipe~eneHHJI, xapaKTepH3YJOUlHe. 

nponeeeLi THna.,d -t~ d:->.77 + ! + -x, y~oaneTaopilroT eoo_THo-
• • ·- ,. • • • - ~ - - • < • ' • ., -

weHHJIM . . ~ . . " 
· . ~ .·· · . - £.!+.",.;< P ~ • P 2 > =J-j:·- --< p r· P\ f~-

- :. ::; \'f'"· .· ~ .. .:.· :'-+ . ~-· / '~' . -... . ... 
. ~+ _(pi,p2)- f~- +<P •P ), 

... TT·· ~ 4.17 I 2 

;-;_. 

c ·: 

/37/ . ~ 

>16· 

'.• 

-.,' 

"(~>+:. 0 q; ·, p' '>' =' f~~; ~ (p ; p .) 
... 1T ... 1T 

,'-_--,._ 

~ ~ /38/' 
. -+" ~ • -+ -+ 

f l: - 77'>( p 1 • p 2 ) 7 . f l:o ~.,;;. ( p 1 ' p 2 ) ; 

f'~;~· <;1:; 2r·~-~i:+'17~<P~·P ... 2r~+ ·.:' ... _ 

.; ~----'-

.+ f ! + TT - (pI ' p 2) 
f . (... ... ! +"_o p 1 • p 2) ;· 

/39/ 

npH 3TOM, 

n ~ n n o n~+n ++n~+n _;... n~+n 0 ~· 
.... . 1T • ... . 1T ... 1T . .._ ·TT 

llo~qepKHeM, lfTO B paeeMaTpHaaeMoM enyqae, aoo61l(e 
roaopJI, OTCYTCTByeT eHMMeTpH.II 'ciJYHKn&ii HMnynLcHoro 

~ . ... ... n ' 
paenpe~eneHHJI OTHOCHTe.J!LHO · nepeetaHOBKH.p-f ~- pz :,;,u,nJI 
qacTHn, BXO~JIIl(HX B O)UIH H TOT :>Ke H30TODHlfeCK~B MynL­
THDlleT, TaKaJI eHMMeTpHJI Beer~ HM~eT MeeTO. 

llpeJUIOllO:>KHM TenepL·, lfTO peqL H~eT 06 HHKniO:iHBHLIX 
npoue eeax ~-·', :! :. 

A
(.JJ} n- (] 2) C ( TI ) D ( T 2 ) X 

1\ + D ·-> + + • . 1 1 M2 m1 m 2 .. · ~ 

r~e T I I T2 • nerKo BH~eTL, q;.o npH 3TOM ciJopMyny. /11/ 
ene~yeT 3RMCHHTL 6onee OOUUIM COOTHOWeHHeM: · · ·. . . 

f ' . -+ ... 
m 1 m2 (p' I '-~_. 2 ) 

J=TI+T2 -. ~J,mi_+m2 / 

!' fj<P\ • P 2)(CTI:Ul'T2~.2' 
J =J min 

'· /40/ 
•' .·. 

r;:te. I m 1m· 2(p 1.; 2) no-npe:>KHeM}r onpe.ziemirotcJI no ciJop'Myne 
/12/, J min.= ·m I 'm 2;, ecnH :m rt- m2 !> !Tj-T2ja ']~0-,;, IT1 _:T 2l• 
eenu jm l +m 2~<T]-T 2 ~ •.. llpH 3TOM eooTHOWeliliJI 3ap.ll)~OBOH 
HC3aBHeHMOeTii /13/ OlfeBHJJ,HO, oeTaJOTeJI · B • eHmi~ HO 
paaeHcTaa /14/· y:>Ke TepJIIOT eMwen • .l(n.11 onpe~eneHHOCTH 
npe.nnono:>KHM, lfTO qaeTHIJ.8.M C H D. OTBel.faiOT i1 -:we30HLI 
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~· 

•· 

-
H HyKJIOHLI (Tl =l,T2 = 1/2) .' B 3TOM ~nyqae MLI MmKeM 
uanucaTL 

frr+p = frr_n 'frrop= £ rr 0 n ' frr-p = frr+~n • /41/ 

fionHLJ.ii H30TOllH'IeCKHH CDHH CHCTeMLI (rrN). npHHHMaeT 
3Ha'leHHJI J=l/2, 3/2-.Cornacuo /40/, 

- ~ ~ ~ 4 

_£ .rr.:+ p ( P 1 'p 2 ) = f 3/2 { P 1 'P 2 ) ' /42/ 

-+ 4 2 4 4 l 4 "*· ) . -
frr 0 p (pl,p2) = 3£3/2 (p 1'p2) + 3 fl/2(pl,p·2 ' 

f 1T - p { p-+1' p 2) = 1 f 3/2 ( p-+ 1 'p 2) + i f 1/2 ( p 1 ' p2 >. 

0TCIO~a nonyqaeM,paBeHCTBO 

2£ 11 op =£ 11 -p 
~ • 'l • . 

+ f 1T + p ·, ··'l ./43/ 

H HepaBeHCTBa 

2 
£ 0 > -:or £ + ' 2 f - > f 0 • /44/ rrp .. ~ .rr p rr_p 1T p 

<l»opuynw /41/, /43/ H /44/, TaK >Ke KaK H nonyqeuuwe 
BwWe COOTHOWeHBJI /20/ H./21/, OllHCLIBaiOT CBJI3b Me~y 
~BYX'IaCTH'IHLIMH 4JYHKUBJIMH HMnYHbCHOrO pacnpe~eneWIJI, 
OTHOCJIIJlHM8:CJI , K _])8.3HLIM ,peaKI{HJIM, COOTBe~CTBY~M 
BCeM B03MO>KHLIM 3Ha'leHHJIM B_30TOllH'IeCKOrO CUB~ Ha­
'laHLHLIX· 'laCTHU. 0HH cnpaBe~BLI MJI 4JYHKUHH ·pacnpe,Ae­
neHHJI o~uoii paccMaTpHsaeMoii peaKUHH, ecnu ce'leHHJI ue 
3aBHCJIT OT Ha'laHLHLIX.H30TODH'IeCKHX npoeKI{HH /B 'lacT­
HOCTH, scer~a npu ·J 1 = J 2 = 0 I. 

,ZJ;ng HHKH103HBHLIX peaKUBH C H30TODH'IeCKHMH CDHHaMH 
. Ha'lanLHWX 'laCTHU,. paBHLIMH HYHIO H 1/2, 4JYHKUBH f lip (fi\, p

2
), 

BXOAJ{IUHe B 4JopMynLI /43/ H /44/, HMeiOT B COOTBeTCTBHH 
C /22/ BH,JJ;:. 

-18 

f 
l (1/2 )' ( 1/2) 

1T +p =- (£ + f - ) ' 2 1T +p 1T n 

.. 
f 1 ( ( I/2) 0/2). 

/45/ o =2 fo.+f o ), 
11 p 1T p <IT n 

£,- = __.! (£(1/2) + f (1/2)) 
rr.p 2 -rr-p 7i+n· •. 

3aMeTHM, 'ITO H30TODH'IeCKOe paBeHCTBO, cne~YIOIUee H3 
/43/ a· /45/ ,JJ;nJI HHKH103HBHoro npouebca p + d 4rr+N+X, 
6wno nony'leHO pauee ~YrHM cnoco6oM B pa6oTe /6~ , · 

ABTopLI swpa>KaiOT 6naroMpHOCTL B.r .rpumuuy 3a 
nocTaHOBKY Bonpoca H o6cy~eHHe pe3ynLT~nos, a Ti:uoKe 
r .H.Kon:w~oBy H B.H.OrHeBeUKOMY 3a PJI~ none3HLIX 3a,;. .. 
Me'la.HHH. . I 
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