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1. B noene,QHee epeMR ony6n~t~KoeaHo HeeKonbKO panoT, noeeR
~eHHbiX: H3y4eHHIO HHTepct>epeH[.tHOHHbiX KOppenR4H~ nap TO>K,QeeTBeH
HbiX 7T -Me30HOB B R,QpO-R,QepHbiX eTOnKHOBeHHRX~ no epaBHeHHIO . 
e aHanorH4H~MH KoppenR4HRMH e npo4eeeax eTonKHOBeHHR aneMeH
TapHbtX 4aC.T~U 3Aecb CJleAyeT. O>fU1AaTb cyuteCTBciHHbiX YnPQU\eHHH·, 
noeKOnbKY ~OXO>Ke Ha TO •· liTO HeT04H11KI1 MeSOHOB- _ B R,Qpax MO>KHO' . 
e 66nbWI1M npaeoM e4HTaTb He3ae~t~ei1MbiMH. KpoMe Toro; ·paaMepbl 
11any4a10~e~ o6naeTI1 e R.Qpax aHa411TenbHO 6onbwe. HHTepct>epeH-
4110HHble MaKeHMYMbl yll<e, finaro,QapR 4eMy HX 3Kenepi1MeHTanbHOe ' 
OT,QeneHHe OT $OHa eTaHOBHTeR 6onee Ha,Qe>KHbiM 11 O,QH03Ha4HbiM, 
K TOMy >Ke B~60p B Ka4eeTBe $OHa pa'enpe,QeneHHR nap He-TO>K,QeeT
BeHHbiX rr -MeaoHoe cTaHOBI1TeR 6onee o6oeHoBaHHbiM. C .Qpyro~ cTo
poHbl, R.QepHble HeT04H11KI1 MoryT o6na,QaTb. 6onee enomHo~ H paa
Hoo6pa3HOH eTpyKTYPOH j B03HI1KaiOT TaK>Ke ,QOnonHI1TenbHble aonpoebl 
H3-3a Hani14HR BTOpH4HbiX B3aHMO,QeHeTBI1H nHOHOB. C R,QepHbiM ee
~eeTBOM. 113 ei<aaaHHo·ro ene,QyeT ~.teneeoo6pa3HOCTb. ene411anbHoro 
aHanH3a oeofieHHOCTeH HHTep$epeH4HOHHbiX KOppenR4ItiH _TO>K,QeeTBeH- ... •_ 
HbiX nHOHOB B R,Qpax. H~t~>Ke· npHBe,QeHbl· HeKOTOpble ··aaMe4aHHR no 3TO.;, 
My noeo,Qy. 

2. nyeTb B pa3H~X T04Kax RAPa Fa"'(r; ,ta) ,11 fb=(fb,tb) 
HaXO,QRTeR ,QBa He3aBHeHMbiX O,QH04aeTI14HbiX 11eT04HI1Ka j 4-HMnynbebl 
reHepHpyeMbiX nHOHOB o6oaHa4HM p' H--p". CooTBeTeTBYIO~He O.QH04ae
TH4Hble aMnmny,Qbl nyeTb 6y,QyT u{p) 11 v(p) • npl14eM a o6uteM 
cny4ae uf v. Tor.Qa /eM., HanpwMep, 11•3·: / aMnnHTy.Qa reHepa
LtHH .QBYX O,QHHaKOBbiX /cKa>KeM, nonO>KI1TenbHbiX/ nHOHOB 

• , i( , , ) 
·A '" (,...') ( ... ") -i(p ra+P rb) ·(--~') ( ... ') - p _ra. +p rb 
~+--up vp e +UP vp- e /.1/ 
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r,Qe 'yepe,QiieHI1e eeA'eTCR no seeM B03MO>KHbiM r a 1-1 r b • B 3THX >Ke 
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a+...: 111 lu<P~)I 2 ·IvcP")I 2 
+lu{p")l

2 ·lv(p~)j 2 • /3/ 

CneAOBaTenbHO, OTHOWeH~e 

0'++ _.. -> . '( , , 
- =1 +-F(p', p")' F = 2Re{u(p') v(p")u*cP") v(i;)')<e-1 P -p )(ra_-rb»l 

a+ I ... 2 _. - u(p 11 lvCP")I 2+1u(p")l 2 1vcP')I
2 

/4/ ,, 
KOHKpeTHbiH B~A cnaraeMoro ··F(p', p'~ 3aB~C~T OT np~HRTOH MOAe
n~, B 4aC1"HOCT~ - OT pa3Mepos RApa, HO np~ p'=p" scerAa -F~1. 
a AnR AOCTaT04HO AaneK~X APYr OT APyra ~Mny':nbcos p' ~ p" se-
n~4~Ha .F-+ 0. CneAOBaTenbHo, OTHoweH~e a++la+- AnR 6n~3K~x 
HMnynbCOB BABOe 6onbwe, 4eM'AnR AaneK~X, B T04HOCT~ ·TaK >Ke,' 
KaK ~ a npocTeHweM cny4ae, KOrAa · u(ii) , v(p) = const. 

B ~enRx AanbHeHweH AeTan~aa~i-1~ aaAaA~M OAH04acT~4Hble cneKT
pbl B B~Ae 

I ... 2 
( ->) --ap /2 u p 111 e v (p) 111 e -~p 2 /2 /51 

napaMeTpbl a· ~ ~ CBR3aHbl C paaMepaM~ OAH04aCT~4HbiX ~CT04H~KOB; 
a o6111eM cny4ae a of~. · TorAa 

2<cos(p '-p") (r a .:..r~ > 
:.·F-··· . '. . 

. - ~ .... ,2 -> ·2 tP. • ) ->,2 ->, 2) (a- ) (p -p- ) \P--a (p -p e + e /4#/ 

p'+p" 
Ecn~ ssecT~ 4-~MnynbCbl p = ---. . . 2 

- ,, - , .. ,,2 .... ,2_ 2 ........ 
~ .Q.::- p ·-"p_., TO: p ' -p - pq' 

T.e;/4/ ~ /4'/ np~BOART K Cl><>pMyne' 

/6/ 

- a++. 2<cos(ra. -rb)q>: 
.-.-. :: 1 + ~... ... ..... 
a+- e 2(a:~)pq + e 2$--a) pq 

'~ :l ;\ 

.}.4 

Ecn~ a=~. TO paaMepbr OAH04acT~4HbiX ~CT04H~Kos nonHOCTbiO Bbr
naAaiOT ~· /6/ nepeXOA~T B_ C,TaHAaPTHyiO KOppeilR~~OHHyiO $OpMyny 

a++ 
-- = 1 + <cos (r - r b) q > • 
a+- a . 

/6 '! 

To >Ke caMoe nony4aeTCR H npH npo~asonbHbiX a H ~. ecnH OT6HpaTb 
co6biT~R c nHOHaM~ paBHbiX 3HeprHH, KOrAa pq ""0. CneAoBaTenb
Ho, B paccMaTpHsaeMOH MOAenH HanH4~e HeT04e4HbiX OAH04aCT~4HbiX 
HCT04H~KOB He CKa3biBaeTCR ,Ha peaynbTaTaX H3MepeHHR nonepe4HbiX 
paaMepos o6nacT~ reHepa~HIA.• 

Ecn~ OT6~paTb co6biTHR c Iii 'I 1-IP"I, To 
HbiX pacnpeA~neHHH He BblnaAaDT., CKanRpHoe 

'"·,-u 

/2 

~ .... ~ !''' ''":../, _;\-

napaMeTpbl OAH04aCTH4-...... 
npOH3BeAeHHe p Q = £ q

0 
• 

... -· 

" 

I 
I 

'· I 
I 
l 

'! 

, , 
rAe 3Hepr~R c 

CaTb B B~Ae 

c +c , , ,. n - /6/ -
2
--, Q0 =c -c. 03TOMy MO>KHO nepen~-

a 2<cos(ra-rb)q> 
-±±.... = 1 + --------,..----
a+- e2(a-~)cqo + e2(~-a)c_q·o 171 

B ~HTepecyrollleH Hac o6nacT~ ManbiX q0 nony4aeM 

a++ 2<cos(ra-rb)q> 
-- = 1 + ___ _:::..___::..___ 
a+- 1+2(a-~)2c2q5 

17 '/ 

Ha $OpMynbl /7 t B~AHO, 4TO B paccMaTp~saeMOH MOAen~ KpOMe CTaH
AapTHOrO speMeHHoro napaMeTpa ~=ta -tb, xapaKTep~ayroll.l~ro An~
TenbHOCTb npo~ecca ~any4eH~R, soaH~KaeT AOnonH~TenbHbiH 3¢$eK
T~BHbiH napaMeTp 

r = 2la -I~!. ( ·. !81 

Ecn~ r = 0. B $OpMym! /7 'I OCTaeTCR TOnbKO sem14HHa r, B 06ll.leM 
cny4ae o6a napaMeTpa cKnaAbJBaiOTCR KBaApaTH4HO. · 

¢OpMynbl /6/, /6'/, /7/ ~ /7 'l OTHOCRTC~ K cny4al0, KOrAa 
npHMepHo $HKc~posaHa 3Hepr~R n~oHos c. BoaMO>KHa ~ APYraR nocTa
HOBKa 3KCnepHMeHTa~ KOrAa OT6Hpa10TCR napbl n~OHOB CO BCeMH 803-
MO>KHbiM~ p, HO· C $~KC~posaHHOH Ben~4111HOH q, np~4eM- CYMMHpOBaHHe -> -
no p npo~3BOAHTCR A11R sepORTHOCTeR a++ ~ a~- He3aBHCHMO. 
TorAa MO>KHo.noKaaaTb, 4TO 

- (a-[3)2 ij2 
a+-+ 4af3 
--- ~ 1-+ e <cos(r -rh)q>. /9/ 
a a +-

B 3TOM cny4ae 803HHKaiOT COOTBeTCTBYIOll.l~e nonpaBK~ KaK K npOAOnb
HbiM, TaK ~ K nonepe4HbiM paaMepaM o6nacT~ reHepa~H~. Ecn111 OAH0-
4acTH4Hble pacnpeAeneH~R aas~CRT TonbKO OT nonepe4HbiX /no OT~ 
HOWeH~IO-K OC~ peaK~~~~ ~MnynbCOB ~ ~MeiOT B~A 

->2• ->2; -> _ -ap I 2 _.. · -{ip .l. 2 , 
u(p)111 e. ., v(p)111 e , /5 I 

TO np111 aHanor~4HOH nocTaHOBKe 3Kcnep~MeHTa 

(a-{3) 2 ->2 
a++ . -~q.l. 

a +-
= 1 +e · <cos(ra -rb)q> • /9 '/ 

Tenepb ~aMeHRIOTCR TOnbKo nonepe4Hble paaMepbli npoAOnbHble ~ spe
MeHH~e xapaKTep~cT~K~ He aaTpar~saiOTCR. 
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3. HcT04HHKH nHOHOB npeAnonaranHCb s~we OAH04acTM4H~~H. 
3TO, KOHe4HO, He 06.R3aTenbHO, HM He 3anpe~aeTC.R 6biTb 1<1 MHOro-
4aCTH4H~MH, npH4eM B .RAPO-.RAePHbiX CTOnKHOBeHH.RX KalKAbiH 1<13 HC
T04HHKOB MomeT reHepHposaTb csoe 4HCno nHOHoa, He TaKoe, kaK 
Apyroi1 HCT04HHK. npeAnOnOmHM, 4TO OAHH T04e4Hb1H HCT04HHK, re
HepHpyiO~HH N nHOHOB, pacnonomeH B T04Ke r a, BTOpoi1 MCT04HHK 
nycTb 6yAeT OAH04aCn14HbiM 1<1 pacnonox{eHHbiM a T04Ke r b . To4e4-
Hbli1 HCT04HHK, reHePHPYIO~Hi1 N nHOHOB, npo~e a cera npeACTasn.RTb 
Ce6e KaK N OAH04aCTH4HbiX HCT04HHKOB, pacnonomeHHbiX s6nH3H T04-
KH r. snnoTHYIO APYr K APYry*. TorAa aMnnHTYAa A({il), p(II~ ... , p(N+t)), a . . 
reHepaLIHH N+ 1 Me30HOB COAepmHT N! cnaraeMbiX THna .exp 1-i[ (p<1> + 

+P(II)+ ... +p(N)) ra +p(N+t) rbll=exp!-i[(p(I) + ••• +p(N+l)a +P(N+l) (ra;-rb )]I, 

N! cnaraeMbiX THna exp!-i[(p<1>+ ... +p(N-l)+P(N+l))r a+~N)rbll= 

=eXIJI-i[~l)+ .. .p<N+t))r +p{N)(r -tb)ll 1-1 T ·A· CoKpa~eHHe o6~ero MHOmHTen.R 
N+1 a a 

N I exp! -i( };, p(k) ) r a I H3MeH.ReT TOnbKO Hecy~ecTaeHHYIO AnR nocne
i 

AYIO~ero HOpMHpOBKy, T.e. MOmHO 3anMCaTb: 
f=N+1 (e}-

A(p(I>, p(II) ... p(N+1~ m I exp!-ip (r a-rb )I 
. . f' = 1 

Bepo.RTHOCTb 

a(Ji-1>, p<II) .. : p<N+l)) m};}; exp!-i(p(k) -p<f>)(r - r b) I 
k f ' a 

=(N+1) +2 I };<cos(p(k)_p(f) )(r -r )>. 
. k=/f a b 

EcnH HMnynbCbl acex nHOHOa cHnbHO pa3nH4aiOTC.R, TO nocne ycpeA
HeHH.R no nonomeHHRM T04eK fa 1<1 f b ace KOCHHYCbl abiCpeAHRIOTCR, 
T.e. am (N+l); npH c6nHmeHHH KaKMX-TO Aayx HMnynbCOa /HanpH
Mep, - p(l) H p(II)/COOTaeTCTayiO~HH KOCHHYC yme OTnH4eH OT Hyn.R, 
ocTanbHble no-npemHeMy paaHbl HyniO. CneAoaaTenbHO, a en. (N + 1) + 
+ 2< cos(p(l) -p (II)) (r a -r b)>. noaToMy, .ecnH orpaHH4HTbC.R HaH6onee 
aamHbiM cny4aeM Aayx4aCTH4HbiX KOppen.RI..IHH, TO 

a/a¢ =1+A<cos(p(I).,...p(II))(ra-rb)>, ,\ =2/N+1. /10/ 

~OHOaoe pacnpeAeneHHe U¢ MOmHO, KaK 06b14HO, nony4HTb nepe6o
p0M nHOHOa H3 pa3HbiX B3aHMOAeHCTaHi1. noRaneHHe MHOmHTen.R ,\<1 
nOHHmaeT senH4HHY HHTep~epeHLIHOHHOrO MaKCHMyMa, HO HHKaK He 

I 
anH.ReT Ha pe3ynbTaTbl H3MepeHH.R npOCTpaHCTaeHHO-apeMeHHbiX napa-
MeTpOa o6naCTH a3aHMOAeHCTBH.R. • 

* TaKOH nOAXOA He .RBn.ReTC.R 06.R3aTenbHbiM, HO OH Harn.RAHeH 6o
nee CTpororo nOAXOAa, B KOTOpOM ace N 4aCTHLibl onHCblaaiOTC.R eAH
HOH aonHoaoi1 ~YHK1..1Hei1, H npHBOAHT K TeM me pe3ynbTaTaM. 

4 
,, . 

~OpMyny /10/ MOmHO nony4HTb TaKme HeCKOnbKO HHa4e. 0603Ha-
4HM 4epe3 a 0 sepo.RTHOCTb npo1..1ecca a o6nacTH rinaTo, T. e. npH 
ycnOBHH, 4TO HMnynbCbl BCeX nHOHOB CHnbHO pa3nH4aiOTC.R. KaK H3-
MeHHTC.R aepO.RTHOCTb, ecnH c6nHmaTb HMnynbCbl KaKHX-TO ABYX nHo
Hoa? 0TBeT Ha 3TOT aonpoc 3aaHCHT. OT TOro, KaKa.R HMeHHO napa. 
ab16p·aHa. EcnH c6nHmaiOTC.R HMnynbCbl nHOHOa, HCny~qeHHbiX MHoro- · 
4aCT~4HbiM HCT04HHKOM, TO aepO.RTHOCTb OCTaeTC.R npemHe~~ no
CKOnbKy TaKHe nHOHbl ablneTaiOT ~aKT~4ecKH H3 OAHOH T04KH. EcnH . ' 
OAHH H3 paCCMaTpHaaeMbiX nHOHOa HCnylqeH OAH04aCTH4HbiM .. HCT04HH-
KOM, TO sepO.RTHOCTb H3MeHHTC.R 3a C4eT nO.RBrieHH.R HHTep~epeH
LIHOHHOro 4neHa H CTaHeT. paBHOH a 0 I 1+ <cosq(ra...: rb )>. 4Hcno 

nap: nHoHoa nepaoro THna paaHo N(~-1) , aToporo THna - N. Cne.:.. 

AOBaTenbHO, 

N(N -1) Nao . 
a en a 0 I 9 

+N(1 + <cosq(r a-rb )>)l= -
2
-l(N+1) +2<cosq(r a -r b)>l. 

nocne AeneHH.R Ha ~OHOBOe pacnpeAeneHHe CHOaa npHXOAHM K ~OpMy-
ne /10/. · · 

AHanorH4HbiM o6pa30M nerKo pewaeTC.R 3aAa4a c ABYM.R MHoro-
4aCTH4HbiMH HCT04HHKaMH, H3 KOTOpbiX OAHH HCnycKaeT N nHOHOB, 
APYroi1 - M. EcnH c6nHiKaiOTC.R HMnynbCbl ABYX nHOHOB H3.0AHOro 
H Taro me HCT04HHKa, TO HHTep~epeHI..IHOHHbiH 4neH He no.Ran.ReTC.R, 
ecnH >Ke nHOHbl C 6nH3KHMWHMnynbCaMH o6pa30aanHCb B pa3HbiX HC
T04HHKaX, TO TaKOH AOnOnH~TenbHbiH 4neH nO.RBHTCR. 4i-tcno KOM6H-

v N(N -1) M(M-1) . 
Hai..IHH nepsoro THna paBHO 

2 
+ 

2 
~, a ao BTOpOM cny-

4ae OHO paaHo NM. CneAoaaTenbHO, sepo.RTHaCTb 

N(N-1) '+ M(M-1) + NM(1 +<cosq(r- rb)>)~ aen 2 .. 2 . a. 

OTKYAa cneAyeT OKOH4aTenbHa.R ~OpMyna 

._a_= 1 +A<cosq(r. - rb )>, ,\ =. 2NM .. < 1. /11/ 
a <1> · a (N+ M)(N-H M- 1) 

EcnH M=1, TO $opMyna /11/ nepeXOAHT a /10/; ecnH N=M,.;i, TO 
/11/ nepeXOAHT B CTaH.QapTHYIO ~OpMyny C A"" 1. 

4. npl1npoxomAeHHH nHOHOa 4epe3 .RACPHOe se~qeCTBO cne/zyeT 
Y4HTblaaTb OTnH.4He noKa3aTen.R npenoMneHH.R n OT CAHHHI..Ibl, npHBO
ARiqee,K H3MeHeHHIO ~a3osoi1 cKopocTI1 nHoHoa. EcnH a aaKyyMe 
aMnnHTYAa perHCTpaLIHH nHOHa, o6pa30Baaweroc.R BT04Ke r CHM-

. nynbCOM p, 3anHCblaanacb B aHAe e-ipr ,.; e .,-t~t-c t)~ . TO aHyT.,. 

s· 



-i(n _.r"- c t) 
Pl1 fiAIJa CileAyeT ni1CaTb. e . p . .. Beni1411Ha· n-.onpeAeilf!eT-
CR 113BeCTHbl.~. COOTHOWeH11eM 

n 2 - 1 = 4rrNf I k 2 ·, 

·a KOTOpOM k - BOilHOBoe 4HCI10' N'- nilOT
HOCTb HYKilOHOB; f - 'aMn1111TYAa lrN -paccefi
HI1fl enepeA. Bbiuie o6naCTI1' pe30HaHCHoro pac-· 
cef!HI1fl alo\nrn1TyAa r pacTeT c 3Hepn1er:1 · 
nHOHa npi1MepHO nponOP4110HailbHO BOilHOBOMy 
4ri1cny. 0AHaKO npaeaf! 4aCTb ~/12/, COAepma..; 
lllafl MHO>KI1Testb 1lk: 2 , naAaeT nponop4HOHanb
f.ro lik. 113-3a 4ero np11 AOCTaT04HO BbrcoKor:1 
3Heprl111 noKa3aTeilb npeilOMileHI1R MallO OTI111-
4aeTCfl OT eA11HI14~· TorAa ~opMyna 1121 ne
peXOA11T B 

'n-1 = 2n:Nflk 2 • ./12 'I 

112/ 

a b 

'p'' 

PHc.I 

nocMOTpi1M, KaK BilHfleT Ha1111411e noKa3aTeJ1fl·npeilOMileH11fl Ha 11HTep
~epeH4~0HH~e KOpp~Il~41111 TO~~eCTBeHH~X n~OHOB, orpaHI1411Baf!Cb 
npOCTeHW11M Cily4aeM OAH04aCTI14HbiX T04e4HbiX 11CT04H11KOB, pacno
IlO>KeH.H~><_ B T04KaX f~-=(r&:·;fa) 11 rb ==(fb ,tb ). flCHO, 4TO .. 
np11 fiOili!WOM pa3111141111 11MnyilbCOB p' 11 p" 11HTep~epeH4110HHbiH 4IleH 
11C4e3aeT ~ a np11 .P '.,. p" aepORTHOCTb ysemi411BaeTCR •. no3TOMy 
Aa>Ke npw 60ilbWI1X n 06lli11H ~apaKTE~p fiBileHI1H OCTaeTCfl npe>KHI1M 
11 pe4b MO>KeT 11,CITI1 TOilbKO o6 113MeHeHHI1 .~OPMbl 11HTep~epeH4110HHOro 
MaKC11MyMa. RcHo, 4TO 113MeHeH11fl. KacaroTcfl TOilbKO npocTpaHCTBeH
H~x xapaKTepi1CTI1K o6nacTI1 11311Y4eHI1R, nocKOilbKY a noKa3aTe1111 
ecex 3KcnoHeHT Be1111411Ha.n BXOA11T MHO>KI1TeileM np11 npOH3BeAeHHfiX ......... . . ' . .. . ,. .· 

pr 11 H11KaK He .3aTpari1BaeT 4IleHOB ct. no3TOMY B HaCTOflllleM 
pa3Aene Mbl a AailbHer:1weM epeMeHHble xapaKTep~1Cn1K~1 paccMaTpHBaTb 
He 6yAeM. KpoMe Toro, CHa4ana M~ 6yAeM C411TaTb noKa3aTeilb npe
IlOMileHI1fl AeHCTBI1TeilbH~M, npeHefiperafl nor110llleH11eM ni10HOB BHYTPI1 
M~· . . 

0AHO 113 OCilO>KHeHI1H CBfl3aHo· C npeilOMileHI1eM, 11aMeHfiiOlli11M Ha
npaBileHI1e AB11>KeHI1R n11oHOB np11 nep~ce4eHI111 noeepxHOCTI1 fiApa. 
0Ho.e 3Ha411TeilbHOH.Mepe CHHMaeTcfl,.ecnl1 11CCileAYrOTCfl 4eHTpanb
H~e CTOilKHOBeHI1f!He60ilbWOro fiApa-cHapf!Aa C 60ilbW11M_fiAPOM-:oM!1-
WeHbiO 11'oT611paroTCfl nHOH~, neTfllll11e 'anepeA. TorAa rpaHH4a fiAPa 
nepeceKaeTCfl no4TI1 HOpMailbHO 11 AB11>KeHI1e nHOHOB OCTaeTCfl npaK
TI14eCK11 npf!MOI111Her:1H~M. Ha p11c.l T04KaMI1 a H b 11306pa>KeH~·I1c
TOYI:l.11K11, HaXOAflllll1eCfl BHYTPI1,· fiApa-MI1WeHI1 11 reHepi1PYIOllll1e ni10H~ 

.c Ii~I1Mnynb.caMI1 p' 11 p'';To4KI1 1,2,3 11 4 pac;nono>KeH~ Ha. rpaH114e. 
f1Apa-MI1We.H_I1. 0AHOH 113 ABYX4aCTI14H~X aMn1111TYA. COOTBeTCTBYIOT, , 
CrlilOWH~e n·pfiMbie, BTOpOH - nyHKTI1pH~e .. 0A.H04aCTI14HYIO aMn1111TYAY 

.• 11'criycKaHHfl ni10Ha c 4-11MnynbCOM P'. 113 T04K_I1· a. npl1 n f. 1 CileAyeT 

:, 6 ,. 

I 
' •" i 

'i 

_3ani1CaTb B ,BI1Ae * 
't,} 

............. , . ..... .... , ' ............. , ._ ........ , 
-inra:p +mr1 p --u1 p -inr aP 

e.. ·e -e .. =e· .. · 
' . ..... ..... , ~ 

;..1( 1-n) rt P · · · 
• e ·' · ,., · • 

no3TOMy 11Cn110W.Hafl 11 AB~X4aCTI14Hafl aMn1111TYAa pasHa 
"i • . ': • ' ' ~ 

I•" ~' • 

' ·. ..... ..... . . - ..... ....., 
(

-lnrap ;..l(t-n)r 1p 
e .. • e , 

. _. ...... ,, . ..... ..... ,, 
)
, .. ( -lnry p -l(t-n)r2 P. ) 
x e r • e . . • 

' .:.-· -· 1 ' . • ~; .. ' 

~.Hf~!10ri14HO 11nyHKT11pHafl 11 .ABY:X4aCT114Hafl aMn1111TYAa 11MeeT B11A. 

-inf j)'' 
(e a 

...:1(1-n)13 p" -inr'b p' 
·e. ) x (e · 

..... :..., 
-1(1-n)r4 P .. .. • e.. .. , ) • , I . 

" 
nonHafl ABYX4aCTI14Hafl aMnhi1TYAa P~BHa'cyMMe 3TI1X ABY~·a~~~>Ke~ 
HI1H. no3TOMY. Ailfl_ Bep0f!THOCTI1 np04ecca . nony,4\]~M · · 

a-Ill 1 +<cosa>, a =n(p'-p")(ra '-~·)+(l-n)l(£'1.:..~·)p'+(r2-r;)v"l.' v 

nocne neperpynnl1pOBKI1 cnaraeMbiX 4Ilet+, CTOfllli11H. a· ~opMyne I 131 · 
B ~HrypH~X CK06Kax! MO>KHO' n~pen11caTb· 'a B11Ae 

1 
. ' 

.... -+ . ....... . ,.... ' ·-+ .... · .. t ... ,. ,.... .... ......:: 

.<r1 -r 3 )p'+(r2 -r4 )p''+~r 3 -r4 )(p'-p"); ., /141 

' ""~I· • • ~. ; ~ 1 ~ 01 ., ' ' .',. ·..:.. .... . • ,· ~ ,;,{,'.. 

nocKOilpKY (r1-r3j. 11 (r2 -::r4 ) nepneHAI1KYilfiPHbl !< p' 11 p'.~,B Bblpa
meHHH 1141 ocTaeTCR TOilbKO nocneAHee cnaraeMoe. no3TOMY a ~op-
Myne,l131 ~a3a · .. 

a~, I n(1 a..; b) 1 (.1_..,. n)(; 3-14 )l(p' - p") · (13'1 
'. ~· u.··: ! ~. 

npl-1 113MepeHHH rlPOAOilbHbiX pa3Mepoe -06J1aCTI1 reHepa1.1111-1 4IleH 
<C-nj(r37r4)(p' -p") nponaAaeT, n9c.KonbKY seKTop' (r3 ... -r4.): · 
ne~11J! nn?.CK()CTI1 rpaHI14bl fiApa. OcTaeTCfl TOilbKO .4IleH n(r a-rb}x 
>'(P:-:-fP.':> •. npH13.0Afi~Hr:1,, .K~.Ka>KyllleMycfi,,I13MeHeHHIO npoA~IlbH!'x pa3-. 
M~pOB-+ B n P.a3. nonepe4H~Ie COCTaBilfiiOllll1e. BeKTOpOB (ra -r b.)· 11 
(r 3 - r 4 ) ,, npaKT11,4eCKI1 cosna,q<mT. , no3TOMY np11 113MepeHI111 none-
pe4HbiX pa3Mepoe ~a3y 113~ I M(l)KHO .3aMeHI1Tb Ha , _,., 

...... ) ... , ... ) -+l. -+..1 ... ~ .... ,, ) 
a ,;,(r 3 -r 4 (p.l -p~' = (ra -rb )(p.l -p.l .• 113"1 

CneAOBaTeilbH~, a paccMaTpi1BaeM~x ycnoBI1fiX Ha11H411e noKa3aTeilfl 
,' . ' .• 

npeilOMileHI1fl no4TI1 He OTpa>KaeTCfl Ha ~3MepeHI111 nonepe4H~X pa3Me-
pos o6nacTI1 reHepa4111-1. · · 

· * HaAo ·y4eCTb reHepa1.11110 nHoHa a T04Ke J .... a, · ero npoxo>KAeHI1e 
BHYTPI1 flAP a np11 n ,t 1 , nornollleHI1e · 9 T04Ke r 1 Ha rpaHHI.Ie · fiApa, 
nocneAYIOlllee 11cnycKaH11e 113 Tor:1 >Ke T04KI1 11 pacnpocTpaHeHI1e BHe 
fiAPa np11 n = 1. · · ···· 
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HanOMijl'IM, 4TO BCe CKa3aHHOe paHee OTHOC~IlOCb .TOilbKO K \.lacT
HOMy cny4aJI) LleHTpaJlbHOrO CTOilKHOBeHHR HefiOilbWOrO R,qpa-cHapR,qa 
C fiOilbW~M R,qpoM-MHWeHbJO, npH4eM OTfi~pailHCb OHOHbl, JleTRliiHe 
~epe,q. Tenepb Mbl OTKameMCR OT- TaKMX orpaHH4eHHH, HO B3aMeH 
fiy,qeM C4HTaTb jn-11 «1. nocJle,qHee YCilOBHe aase,qOMO BbiOOilHeHO, 
ecnH 3Hepr~R nHOHos npesblwaer I f3B. B o6111eM cny"lae HMnynbc~ 
p' M p" nepeceKaJOT TIOBepXHOCTb R,qpa no,q npOH3BOilbHbiM yrJlOM, 
OTI1~4Hb1M OT u/2, ~ Ha rpaHHI.Ie MOmeT ~MeTb MeCTO npenOMJleHHe. 
O.i:IHaKo ~3MeHeHHeM HanpasneH~R ny4eH MOmHo npeHe6pe4b, ecn~ 
jn-1j « 1. C ,qpyroH CTOpOHbl, BXOARI!\He B Bblpa>KeH~e· /13/ cna-

raeMble (r\ -r3 )p' lA -(r2 ~ r4)p" Tenepb yme OTJ1H4Hbl OT HYilR. 
l:JTOfibl Ol.leHHTb ~X aem14HHY, BCOOMHHM, 4TO a ofinaCTH MHTep!j>epeH-

4, 4,, . 
4_, _ ... ,_... p +P () 

I.IIAOHHOrO MaKCHMyMa p - p - p =- --2-.-, npH4eM yron Mem,qy 

p' ~ p" cocTasnReT np~~tMepHo 1/lvl · R, r,qe R - paaMepbl l-13-

... ... I '14 l ny4a10111e£1 Clo'ICTeMbl. no3TOMY I r 
1

- r 3 -:.. RO ::. 1J p , a 

I; 1 _;31· fp l = 1 ; aHanorlo14HO I; 2- r 4 i ·I P.\ =1 . TpeTJ.1H 4IleH Bbl
pameHHR /14/ TaKme no nopR,qKy senH4~Hb! paseH e,qlo'IHIAJ..Ie, TaK KaK 
j?3 - ~ I ::: R , a a o6nacTJ.1 ~HTep!j>epeHJ..IHOHHorq MaKclo1MyMa _ 
jp' -p"i=l/R. TaKio'IM o6pa3oM, see BbJpameHio'le /14/ a 1.1enoM 
paBHO n'O OOPRAKY Beillo141o1Hbl e,qlo1Hio11.1e, lo1 B ¢opMyne /13/ 1o1M MO>KHO 
npeHe6pe4b, OOCKOilbKy OHO YMHOmaeTCR Ha MailbiH MHOmJ.1TCilb ( 1-D). 
no3TOMY MOmHO C4~TaTb, 4TO B !j>OpMyne /13/ !j>aaa 

-+, ~ "-+ -+ .... .... -+ ....,. ..... -+ ...... -+ " -+ -+ 
a::. n(p -p")(r a-rb)=(p'-p")(ra-rb) +(n-1)(p-'-p")(ra -rb) ::-(p'~p")(r a-rb). 

Cne,qosaTeilbHO, np1o1 jn-11 <<1 Hanlo141o1e noKaaarenR npeJioMneHio'IR 
!j>aKTio14eCKio1 He CKa3biBaeTCR Ha J-13MepeHio11o1 KaK npo,qOilbHbiX, TaK 
1o1 nonepe4HbiX paaMepos o6nacT~ reHepa1.1~1o1. nony4eHHbiH peaynbTaT 
He cne,qyeT C41o1TaTb snonHe Tplo1slo1allbHbiM, nocKOilbKY ,qame np1o1 sbl-
nonHeHio'll-1 ycnos1o1R I n-11 « 1 !j>aaa Kam,qo£1 l-13 ,qayx4acn14HbiX 
aMnJ11.1TYA /"cnnOWHOH 11

. 1o1 11nyHKTio1PHOH11/ H3MeHReTCR Ha aellH4HHY 
nopR,qKa · (n-1) I pI R ,' · KOTopaR Mox<eT fibiTb 6i:>Jibwo£1 no cpasHeHI-1-10 
c e,qlo1HH1.1eH. O,qHaKo 3'ra 6onbwaR ,qononHHTellbHaR !j>aaa a o6oHx 
cny4aax OKa3biBaeTCR 1104TH OAHHaKOBOH lA "n0'3TOH 'npH41o1He He Blllo'IR
eT Ha BepORTHOCTb OPOI.IeCCa. 

. HecKOllbKO 3aMe4aHio1H,06 Ol.leHKe POill-1 nornollleHJ.oiR nHOHOB BHYTPH 
R,qpa. C y4eTOM nornollleHHR O,qHa 1113 paCCMOTpeHHbiX BbiWe ABYX4ac-
TH4HbiX aMOllHTYA YMHOmaeTCR Ha eenH4HHY Y at • Yb2 , BTOP.aR ..; 

- . -Ajt. -t 1/2 . . -
Ha Ya3 .yb4 , r,qe yik = e 1 k , A - Ko3<)l!j>H'ilo1eHT nornollleHHR •. 

- ... .• ... Yat -Alrt 31/2- -ARO - - · 
Bee,qeM eeKTOpbl r.k ~r- -rk. Tor,qa --<e -e • EcnH 

I I Yaa .:..AR'o 
nornol!leHHe He o4eHb Clo11lbHOe, _ TaK 4TO AR < 1, TO e .-. _ ::. 1 , 

. _ . y - _ -,\I 1/2- ·. 
nocKonbKY 0 < 1; aHanorH4HO nony4aeM ~ < e ,r24 = 1. Cne

Yb4 

8 

(I' t 
-,..; 

! 

~:j 
ilJ 

l 
' I 

,qosaT~llbHO, Yat "Yb2 ::::Yta"Yb4, T .e ~ np1o1- AR_sl- _ nornOI!leHI-1e Mana 
CKa3biBaeTCR Ha napaMeTpax 1-iHTep<)lepeHI.IHOHHOro MaKCI-1MyMa. no4Tio1 
TO me CaMOe 6y,qeT lA npH CHllbHOM norn0111eH~~, KOrAa AR > 1,· no
CKOilbKY B 3TOM cny4ae 11pa6oTaeT11 . TOllbKO riosepXHOCTHbiH cnoii : 
R,qpa, T01llltl-1Ha KoToporo . i\ "' 1/A .-- 11MeHHo eenHt.~~H·a A l-1rpaer_ ponb 
npo,qonbHbiX paaMepos o6naCTH rel-iepa1.11-1H, a io epeMR ~aK nonepe4-:-
Hble pa3Mepbl OCTaiOTCR npemHHMH. 

) 

5. ,llnR penRTH'Bio1CTCKio1X nH.OHOB . OOrilOllleH~e B R,qepHOM Bell(eCT'Be 
CBR3aHO C reHepaf..l~eH .HOBbiX OHOHOB llHfiO C ynpyrlo'IM pacce.RHI-1eM. 
8 nepBOM CI1y4ae T04Ka B3alo1MO,qeHCTBIAR R.BllReTCR npOCTO HOBbiM 
lo1CT04Hio1KOM OHOHOB, 11naMRTbu:o-npe,qwecTBYIOllleM lltCT04HHKenon
HOCTbiO HC4eaaeT. CnomHeC1'o6cTOHT ,qeno c ynpyriAM pacceRHHeM. 
3,qecb B03HHKaeT MHOrO pa3J1H4HbiX, aapHaHTOB, KOTOpble npH. COBpe
MeHHOM COCTORHHl-1 3KCneplo1MeHTa J-1MeeT. CMbiCil ·pacCMaTpHBaTb TOllb-
Ko_a Ka4eCTBeHHOM nnaHe. 

Ha4HeM c.o,qHo4aCTH4Horo OPOI.Iecca, Kor,qa 
IAC11YCKaeTCR T04e4HbiM lo1CT04Hio1KOM B T04Ke ra 
c_.eHBaeTCR Ha HYKilOHe 8 TO\.!Ke r l, lo1MeR nocne 
p 1 • . 

OHOH C 3HeprMeH £ ' 

B MOMeH·T t a 1-1. pac

pacceRHHR- HMOYilbC 

Macca HYKllOHa BellHKa no cpasHeHHIO C MaCCOH m1oHa, l-1. Mbl 6yAeM 
003TOMY _ C4HTaTb, 4TO 3Heprlo1R nHOHa f nocne pacceRHio'IR He lo13Me
HReTCR *. Pac~eRHio'le- MO~Ho:npe,qcraanRTb ce6e KaK nO~llOlii~~He c~e-
Pio14eCKo£1 BOnHbl . B T04Ke r 1 _ C nocne,qyl0llllo1M IACnycKaHHeM •. Uo3-
TOMY aMOilHTyAa npOJ..IeCCa nponOpl.llo'IOHallbHa BblpameHIAIO 

4 .... -+1 -+-~ 
-i!PI·1Ta-r 1 , -l(Pt rt-'-ft ) 

e , · · e a /15/ 

.npo~~taae,qeHHe ·' 
4 _.. ~ 'fJ2l,' ,-+!-+ ·' 2. 

I p 1·1 ra -:-r 1 I =-. -. v--. I r a-r tl = {J c r a1 ' 

r,qe V - CKOpOCTb OHOHa, rat -- apeMR nponeTa OT Td4KH fa K 
-+ 2 -+ -+ -+ 

T04Ke r 1 • .QllR penRTio1B!icTCK~X Olo'IOHOB {J ::. 1, T.e. jpJ•Ira-rtJ =cral" 
Cne,qosaTenbHO, paccMaTplo'laaeMaR aMnnlo1Ty,qa nponop1.11o10~anbHa aenH-
4HHe 

, -> -> -£ T) • 
-1 ( P t r 1 r = t a + 1 al e , /15 '/ 

Ecnl-1 HMeeTCR e~qe. HeCKOllbKO nocne,qyiOII(~X pacceRHHH a T04Kax r 2 ' r; , ... ,r
0

', TO ,qnR aMnllHTYAbl nosiy4aeM aHanorH4Hoe BblpameHHe 

-i(p n-; n -£ t) 
e r =ta +rat-+'12·.+···/n-t,n '/15"/ 

* HHbiMH cnosaMH, -, p<kcMa.TpJ.o~eaeTCR Mo,qesib, a KOTopoH HyKnOHbl. 
3aKpenneHbl BHYTPH R,qpa AOCTaT04HO meCTKO. 
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3,qecb. ''Pn - -~Mnynbc nHOHa. nocne nocne,q
Hero pacceRtiHR. Ha 115"1 cnJ~yeT' \.ITO T04-

~.. f •. '• . . ' ,_ ::_ .• . •·••• ' . ' ' • 

Ka ,· B l<oro·pol1 npoHaowno nocne,qHee pacceR-
HHe ,' Hrpaet poJii, Ho'soro Hcro~HHKa co cMe- . 
iJieHHbiM . BO BpeMeHH MOMeH.,.OM '~eHepaLIHH. Cne
,qyeT TOil~Ko HMeTb B BHAY~ \.ITO npH pacceR
HHH Ha ,tiOCTaT04HO _Mail~H yr011 pe3yJ1bTaT 
110J1y4aetCR -TaKHM >Ke, ·KaK H npH- OTCYTCTBHH 

pacceRHHR. Ae11crsH~enbHo,_aMn~~ry,qa 115/ 
"··' -H'Pt _..;.n > - • · · ...; . . · 

pasHa·· e · ~ a , ecnH HMnynbc p-
1 

napanne-
neH BeKTOpy (f"a- f 1) •' · -. . •, 

·;-it 

;: a. 

i/1. 
p'f h)• 

PHc.2 

. ~:-

4· 

--n p 
,;. 

nepel1,qeM~enepb K ABYX4aCT~4H~M npbl..leCCaM. nycTb B T04K~X 
.-+ I . ~ ' : ' .., r a H f b HaXO,tiRTCR HCT04HHKH 11HOHOB, 11PH4eM 11H~H, HCny~eHHbiH -

nepBbiM. HCT04HHKOM •'_.. pacceHBaeTCR 3aTeM B T04Ke r 1 ; a HCny~eHHb~H 
BTOpbiM - B T04Ke f 2 *. · Ha ·CKa3aHHoro· BbiWe 06 O,tiH04aCTH4HbiX . 
aMnJlHTy,qax CJle,qyeT, 4TO HHTep<!JepeHI..IIiOHH~e·KoppeJlRI..IHH fiy,qyT 
TaKHMH >Ke, KaK eCJlH 6~ pacceRHHH He fibiilO BOBCe, HO pOilb HC-

• ..... .... '. ... ·-to ... -' .". -, 

T~4HHKOB· fa·H fb nepeH,qeT K 'T04KaM}t H r2 H, KpOMe TOro, , 
npOH30H,qeT COOTBeTCTBYIO~ee H3MeHe!-ii1'e' 'BpeME!HHbiX xapaKTepi1CTHK .' 
Bo,aMO>KHa, O,qHaKo, H 6onee.·cJlO>KHaR Ka,pTi-1Ha.'T04KH ra H'fb R'BnR
IOT,CR HCT04HHKaMH c<!JepH4eci<Hx BOilH, no3TOMY · Hcny~eHHble HMH nHo
Hbl MOryT pac.Ce~-tBaTb'CR cpa3y Ha HeCKOJlbKHX pacc·eHBiiTe/lRX. np.H" 
Mep TaKoro npo1..1ecca noKaaaH Ha pHc.2 •. B ponH o,qHoro i1a pacceH-

. - ---... ... ' 

BaT~IleH B~CTynaiOT Tenepb ,qee T04KH, f 1 H r2 ,B pOJlH BTOpOrO 
pacceHBaTeilR - T04KH r3 H r4 . 4TOUbl He BblnHCbiBaTb CilHWKOM rpo
M03,t1KHX <!JOpMyil, M~ fiy,qeM HHTepeCOBaTbCR CeH4aC TOilbKO npocy-· 
paHCTBeHHbiMH xapaKTepHCTHKaMH, T.e. fiy,qeM nbe,qnonaraTb 3Hep-
rHH nHOHOB O,tiHHaKOBbiM~1 ~1 011YCTHM no 3TOH 11PH4HHe· BpeMeHHJe 
cnaraeMble a noKaaaienRx 3KcnoHeHT. Tor ,qa, c y4eTOM <!JopMyllbl I 15 'I, 
aMnilHTy,qa npo1..1ecca, H3o6pa>KeHHoro Ha pHc.2, 

-.--!--, )" 

A( ->;:...;,) (·--ip'?1 -ip'['2 )( -ip"t; -ip"?4) 
p ,p II) e +e e -l e -1 !i .. 

'1161 .... ,,.... ....,,.... ... ,-+ .... , .... 
-ip r1 -ip r2 -ip ra -1p r 4 

+ (e + e )(e + e ) • 

* T04KH r.a H r 1 npe,qnonaraiOTCR pacnOJlO>f{eHHbiMH HaCTOJlbKO ,qa
IleKo OT T04eK fb H r2,\.ITO MO>KHO npeHefipe\.lb pacceRHHeM nHO-
HOB _.aT fa · B T04Ke r 2 H pacceRHHe~ nHOHOB OT tb _8. T04-
Ke r 

1
• · · 
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nepeoe cnarae11oe <!JopMYilbl /161 orse4aer AHar:paMMe, ·noKaaaHHdl1. 
Ha p1-1c. 2, · 8-iopoe :cnara~M-oe: coo-Tee-rciey~r., o6parHol1 cHTYai..IHH, 

·''KorAa HMrlYilbCbip' H p;',.nepecTaHOBiteHbl_~~-·-·· 
. <!JOpMy]ly. /16/ MOJKHO raK}i(e aanHCaTb,B: BHA~ · , , ,• ... ~.: ~;': •'". 

, , -~~~ :r\+'P"r3> . ~~<~'1 :+'P"t4>: · .:H~~~+~:'i~>' .-.· ··:i£'P_'l2+'P·;;?
4
> 

A(p,p .)Ule .. ·. , +.e . +,e ·-'• · ·,., + e-,·- + 
_.,,_._ .... ,.... ....)', ........ ,.... ...,.,,_. .... ,.... _..,, ........ ,.... 

-i(p r1 +p r 3 ) · . -i(p r1 +p r4) -i(p r 2 +p·,r 3) · -i(p ·:r 2+p r 4) 
+ e · + e +6. · ;. + e . • 

... :· 
/16 'I ~ .. ' . ' ~ -~· ~. " ',,·!·· 

, I 

BepORTHOCTb npOI..IeCca u<P '; p") lU) 'lA<i>';' p")l? . Bo3H'HK:aer: rpot..ti)a,q
KOe BblpaiKei-me, co,qep>Ka~ee 64 cnaraeMbiX. BMec'ro roro, 4TOfibl 

- . . ' . ' ,. '. " •• '" ' . l ' .. . -. '' 
BblnHC~BaTb ·· BCe 3TH' cnaraeMble, paccMOTpHM' CHa4ana HX CTPYKTYPY. 

-i(p'? +p"? ) 2 
Ka>K,qbll1 H3 BOCbMH ,qHaroHailbHbiX 41leHOB I I e 1 · 3 I 

-i(p'?t+'P"f"4> 2 ' ' ' ' ' '· ' '• ;: ·: '; ·; 
16 I H r.,q:l' paeeH e,qHHHL!e, ace BMecre OHH 
,qa10r BOCbMepKy. He,qHaroHailbHble 41leHbl fiy,qyr rpex THnos. Ka>K,qoe 
1-13 cnaraeMbiX BepxHeH IHilH ,HH>KHeHI CTpOKH.,B· ¢JOpMy1le 116 .!/.MO-
>KeT KOM5HHHpoeilTbCR co cil~raeMbiM BTOPOH 'CTPOKH; CTOR~HM· B TOM 
>Ke caMoM' sepTHKanb~oM -~ron61..1e,· 3al"eM oHo Mox~er·KOMfiHHHposan
cR C OCTaJlbHbi~H jpe~R, cnara~MbiMH · .. BTOpO.H CTpOKH, H ·, .: HaKOHel..l, · 
OHO MOmeT KOMfiHHHPOBaTbCR C OCTailb,HbiMH. TpeMR cnaraeMbiMH CBOei1 
CTpOKH. 

B nepeoM cny4ae Mbl nonyyaeM 4eTblpe· Bblpa>KeHHR •THna- .. 

-i(p'r't+'P"r;>. H'P'r"~+'P'r;) . t(p'r; ~p"r's> ·~i(p:'~ +'P'i"a> 
6 •. e. + e • e , .. · "'. 

2. r:. , ... "). (... ... ) 
= cos\l' -p r1 -r.3 , •, 

B cyMMe nocne ycpe,qHeHHR no· nono>KeHHRM pacceHearenel1 3TH 4ne-
Hbl ,qaiOT _ , _ . . _ , 

2<cos<P'-:-ii':Ht.c~3)>+2<cos<P'-p'~)(r1 -r4 )> + ··· _·' 
+2<cos<P'~p")(r2 ~~3)>+2<'c~s{p:...:ii'')~(r;.:.r 4) >;.· ., '' .: ,. 

Bo BTOpOM cnyya'e nony4aiOTCR-:sblpalKeHHR THna . •. . .~ :. _. ·· · • ...,... .... .,... ,, ' ... ,.. ..., ... ) ' . '.(:=+,'-+ ... ,,... ) .• id'~ + , ) 
-i(p r 1+p r3 ) i(p r1 +p r4 .... ~ ~.rt+P rs ; .:-.. ~P; r1 P.:•r4 ; 

6 · .e ·+6•··· ... _ •6 = 
·,' 

1 ~, .... ,) ..... _.,,... ...., .... 'l . ' 
=2cos \P -p _ri+ p rs· -:-~-r 4 •• ' ,, ·. 

' ~ " 

* 3aMeTHM, \.ITO M.O,tiYilH Ka>K,qOH H3 ,BXO,tiR~HX B .¢>0Pt:1Y11Y. 116/. O,tiHO-
-t ... 'f" -1 4 '? -i--"r+ . .:.lp"r+ " 

4aCTH4HbiX aMnilHTYA I e p 1 + e p 2 ' 6 p 1 + e 2 H 
T.,q./ OKa3b1BaiOTCR_Tenepb.fibiCTPOOClli(II111HPY~HMH ¢>yHKL!HRMH :HMnynb
'cos, B TO ·'apeM~. KaK ·.fiea" pacceR-~H·~: HilH npH ·pacceRiiHH• TOilbKO' Ha 
'o,qHOM 'l..leti·{pe'.TaKHe,OCL!HnJlRLIHH o;rcy':r_cTBYIOT-~·,,· :,;,r ... ,-· '''·' 

~ .,.;' . ''( ~-.~ i ;-.. ~·. . .! .. ' •• ~ . • .• ., ,.. "' • '• 
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B pea11bHOM 3Kenepi1MeHTe seer,qa npOI13BOAHTe.R HeKoTopoe yepe,q
He.HHe no Be11114HHe HMnY11beos p' 11 p". B pe3y11bTaTe TaKoro yepe,q- · 
HeHI1R /a TaKme yepe,qHeH11R no no11omeHHRM paeeel1saTe11eHI no11y-
4eHHOe BblpameHHe He4e3aeT /eM. npHMe4aHHe Ha eTp. 111 •. 411eHbl 
TpeTbero THna HMe~T. eTpyKTypy 

"( .... ,.... ..... ,, ..... ) ...... , ...... ,, .... ) 
-1 p r1+p r3 1(p r 1+p r:4 e • e · + 

i(p'r~ +p"r"a) e . -i(p ·r; +'P"r"4 > 
.e = 

2 1-+ , (,.. . -+ )} 
= cos p r~3 - r 4 • 

noe11e yepe,qHeHH.R no HMny11beaM 11 Koop,qHHaTaM paeee11saTe11eH 3TH 
411eHbl TaKme o6pa~a~TeR s HY11b. B pe3y11bTaTe AflR sepoRTHOeTH 
npo~eeea .no11y4aeM npoeToe BblpameHHe 

a(p', p") 1/) 4+<cos<P' -p")(r\-13)> +<cos<P, -p"}tr1-r4) > + 

(-+, -+,)r- -+ ( ... , ... ,)(... ... ) +<cos p -:P \r2-r 3)>+<cos p -p r
2
-r 4 >, 
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B KOTOpOM eo,qepmaTeR napHble KOM6HHa~HH paeeeHBaTe11eH' 113 pa3Hb1X 
rpynn 11 oTeyTeTBY~T KoM6HHa~HH paeeeHBaTe11eH, sxo,q.R~Hx s OAHY 

,--+ -+ ... ' .-+ 
H TY )!(e rpynny/T. e. r t KOM6HHHpyeTe.R e F 3 H r 4• HO He_ e r

2 11 T. A· I. Ee1111 OT6HpaTb co6biTH.R e pa3HbiMH 3Hepri1.RMH c' 11 c ·~ TO 
aHa11orH4HbiM o6pa3oM no11y4HM 

a(p', p")., 4 +<cosl(p'-p")(;
1
-;

3 
)-(c'-c ")(r 

1
-r 

3
)}> + 

. . 

-+ ..... .... -+ 
+<cosl(p'-p")(r1-r4 ) -(c '-c"Hr1 -r4 >I>+ 1181 

I ... ... ) ... ... ( . l ,.,. -+ ) ... ... )} +<cos (p ~p" ('2-r3 }- c '-c ")(r2 -r3 ) >+<cos (i> ~p" (r
2
-r 4)-(c ~ ")(r

2
-r 4 >, 

r,qe r1 =ta+ra1.,r2 =ta+ra2 , r 3 =tb+rb3 11 r 4 =tb+rb4 
B paeeMOTpeHHOH exeMe Kam,qa.R H3 rpynn paeeeHBaTe11eH eoeTO.R11a 
113 ,qsyx paeeel-isa~~Hx~eHTpos. B 6o11ee o6~eM e11y4ae o,qHa rpynna 
MOmeT eo,qepmaTb N ~eHTPOB /Mbl 6y,qeM HX HyMeposaTb HHAeKeOM 
k = 1,2, •.. ,N I, ,qpyra.R - M ·~eHTpos IHyMepa~HR - f= 1,2, .... ,MI. 
Tor,qa sf.teeTo ¢<>PMY11bl 1181 n011Y4HM 

. N M 
a@',p") _.,_ :t :t [1 +<cosl<i)~p")(r -r

0
)-(c'-c"Hr -rf )}>] 

k=tf=;l k ~ k • lt8'1 

r k = ta +r ak ' ry=tb+rb£ 

Paceei1BaTem1 rk' H ;f pacnpe,qe11eHbl BHYTPI1 o6oeMa 0611aeTI1 reHepa-
41111. no3TOMY 'o6~11H eMblen !I>OPMYJl/17/, /18/ 11 /18' I oeTaeTeR Ta

'll!e, KaK 11 rlP11 OTeyTeTBI1H paeee.RHHR: OHI1 eBR3aHbl c npoe"!"-

,. 

paHeTBeHHO-speMeHH~MH napaMeTpaMH npo~eeea 11 Ha 11X OeHOBe 
803HHKaeT B03MOmHOeTb 3Kenepi1MeHTa11bHOrO onpe,qe11eH11R 3THX 
napaMeTpos. 3aMeTI1M, 4TO npH p '=-p, Kam,qbiH 113 KOCI1Hyeos a . 
¢opMy11e 118'1 ·o6pa~aeTe.R B e,qHHH4Y, a np11 AOeTaT04HO 6011bWOH 
pa.3HOeTH li>' -p" I see KOeHHyebl 11e4e3a~T. no3TOMy BbleOTa 
11HTep<!Jepel-t4HOHHOro MaKeHMyMa BABOe npeBbiWaeT BbleOTy n11aTO, 
KaK 111 8 npoeTeHweH e~r~Tya~i-111, Kor,qa paeeeRHHe oTeyTe-i-syeT. 

CTporo rosop.R' e11e,qosa110 6bl e~e Y411TbiBaTb ·oe11a611eHHe e<!le
pH4eeKHX B011H npH paenpoeTpaHeHHI1 OT HeT04HHKOB fa Ill rb K 

... -+ . 
paeeeHBaTe11.RM rk Ill Ff, a TaKme MHOmHTe11H, eB.R3aHHble e aMn11H~ 

Ty,qaMH paeee.RHH.R, KOTOpble MOryT 6b1Tb pa3HbiMH A11R pa3HbiX paeeeH
BaTe11eH. Tor,qa s <!JopMy11e 11& 'I nepe,q Kam,qbrM 113 e11araeMbiX 
l+<cosHp'-:p")(;k_f"f} -(c'-c")(rk-Tf )I> nO.RBRTeR HeKOTOpbleMHO
mi1Te11H ll kf , pa3Hble A11R pa3HbiX 411eHoB. 06~aR eTpyKTypa <!JopMy-· 
11bl OT 3TOrO He 113MeHHTe.R, 11 BbleOTa HHTep<!JepeH~HOHHOrO MaKe11-
MyMa no-np~mHeMy 6y,qeT BABOe npeBbiWaTb BbleOTY n11aTO.CKa3aHHOe 
OTHOeHTe.R 11 K TOMY e11y4a~, Kor,q~ nHoH, o6pa3oBaHHbiH OAHHM 1113 · 
11eT04HHKOB, Bbl11eTaeT 113 0611aeTH reHepa411111 6e3 paeee.RHH.R,. B TO 
epeM.R KaK nHOH OT BTOporo HeT04HHKa paeeeHBaeTe.R Ha OAHOM 111111 
HeeK011bKI1X paeeeHBaTe11.RX. KOOPAHHaTbl nepeoro HeT04HHKa. BXOART 
TOr,qa B eOOTBeTeTBY~~He <!JopMy11bl HapaBHe e KOOPAHHaTaMH paeeei1-
BaTe11eH. To me eaMoe HMeeT MeeTO 11 TOrAa, KOrAa Heny~eHHa.R He
T04HHKOM'e<!JepH4eeKa.R eo11Ha paeee11eaeTe.R Ha KaKHx-To paeeeHea
Te11RX 11 o,qHoepeMeHHO npoXOAHT 4epe3 RAPO a APYrOM Hanpae11eHH11 · 
6es paeee.RHHR. 

CTaHAapTHOe OTHOWeHHe 2:1 MOmeT H3MeHHTbe.R, ee11111 HeKOTOpble 
113 paeeeHBaTe11eH paenonomeHbl o4eHb 611H3KO ,qpyr K ,qpyry 111. ~T6H
pa~Te.R eo6biTHR ~ ni10HaMH OAHHaKOBOH 3HeprHM. npoaHa11H3HpyeM 
e 3TOH T04KH 3peHI1R <IJOpMy11y 117/. npH e61111meHHI1 paeceHBaTe11eH 
113 OAHOH 11 TOH me rpynnbl IT. e. r 1 Ill. r 2 1111111 ?3 11 r 4 I B 
eTpyKType <IJOPMY11bl /17 I He npoHexo,qHT H3MeHeHHH. MHa4e o6eTOHT 
,qe11o, _!!e1111 e61111maTb paeeeHBaTen~ 113 _pa3HbiX rpynn ... f!l~npw!ep, 
f'1 11 r 3 I . .QeHeTBMTenbHo, np11 . r 1 = r :a 411eH <cos(p -p )(r1-r3)>d 
He3aBI1eHMO OT Be11H411Hbl W' -p ") .C11eAOBaTe11bHO, BepORTHOeTb 

a(p', p") lll5+ <cos(p ~p")(;1-~)>+<cos{p'-p")(r1 -r4 )>+<cos(p~p")<f:r-r4)>, 

T. e ~ OTHOWeHI1e BbleOTbl MaKeHMyMa K BbleOTe n11aTO , eTaHOBI1Te.R 
paBHOH 8/5. 3aMeTHM, 4TO TO me eaMOe n011Y4HTeR, KOrAa B T04-
Ke r 1 = r 3 HaXOARTCR He ,qea eoenaAa~~HX paeeeHBaTe11.R, a T011bKO 
OAHH paeee~r~aaTe11b, Ha KOTopoM paeee~r~ea~Tc.R o6a nHoHa. £e11111 
-r 1 = -r 3 11 ?2 = ; 4 • To · 

-+ -+ -+ ...... -+ -+ 
a(p', p ") ., 6 + 2<cos(p '-p")(r cr2 ) >, 

T.e. o6eym,qaeMoe OTHOWeHHe paBHO 4/3. Ee11111nepeHTI1. K <!JOpMy11e 
I 18 'I' nonarai:l B HeH £, =£ ", 11 npe,qnonomHTb, 4TO 113 N paeee~r~ea-
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TeileH nep80H rpynnbl L pacnOilO)f{eHbl 04eHb 6m13KO K COOT8eTCT8yiO
IIIHM paccei18aTeilRM 8Topo.::i rpynnbl /T. e. o6e rpynnbr HMeroT L o6-
IIIHX pacc~i18aTeileH/, TO OTHOWeHHe 8WCOTW nHKa K 8WCOTe nnaTO 

. . 2NM 
cTaHeT • 8o3HHKaeT, cne~o8aTeilbHO, e111e o~HH ¢aKTop, 

NM+ L · 
KOTOpWH MO)f{HO Y4HTW8aTb ~eHOMeHOilOrH4eCKH 88e~eHHeM MHO)f{HTeilR 
A 8 ¢opMyilaX THna /8/. _3aMeTHM, 4TO-npH HailH4HH 06!11HX pacceH-
8aTeileH COOTHOWeHHe Me)f{~y 8biCOTOH. nJ:1Ka H nilaTO 3a8HCHT TaK)f{e 
OT 8eilH4HH aMnilHTy~ pacceRHHR.~ OT paCCTORHHH OT HCT04HHK08 
~ ~ ~ 

·ra H rb ~0 pacceH8aTeneH; yKa3aHHaR 3a8HCHMOCTb HC4e3aeT, 
ecnH 8C~ aMnilHTY~W /H ynOMRHYTWe paCCTORHHR/ O~HHaK08W. 

8brpa)f{al0 6naro~apHOCTb p. ne~HHLtKOMY H 8. n. flro6oWHLtY sa cy
tlleCT8eHHWe 3aMe4aHHR. 
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PZ-81-325 

PaccMoTpeHbi ocoGeHHOCTH napHbzx KoppenH~HH TOJK,[IeCTBeiiiD,;x 
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HHeM noKasaTenH npenoMneHHH H,[lepHoro Bet~~eCTBa H c pacceHHHeM 
IlHOHOB Ha HyKnOHaX H,[lpa. 
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Podgoretskij M. I. On Interference of Identical P2-8I-325 
Pions Produced in Collisions of Relativistic Nuclei 

Some pr~perties of pair correlation~·of.identical pions 
are considered which are due to limited-dimensions of single
particle sources, possible existence of·multiparticle sources, 

and to the effect of refraction index of nuclear matter and 'wit 
pion scattering on nuclear· nucleons. ___ , 
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