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J1 HTepifJepeHIIHSI TOlKil9CTB8HHbiX 'IHCTUU, HCIIYCK89MbiX 

HCTO'IHHKHMH p83Hb1X p83MepOB 

P2 - 12205 

8 fiOCII91lHee BpeMSI IIOSIBHIIOCb MHOf'O 3KCnepHM9HT811bHblX pa6oT 110 

H3Y'I9HHIO HHTepiflepeHUHH TOlKil9CTB9HHbiX TT -M830HOB, H HTepifJepeHUHOHHblll 

a,P.PeKT na6n10aaercg so acex cnyqagx,uo ero aenH'IHHa uuoraa OK83biBaercg 

aaMeruo MeHbllle OlKHilaeMoll. B nacrogmell crarbe npoauanRaHpoBaHbi neK~ 
ropbie ecrecraeHHbie B03MOJKHOCTH OO'I>SICHeHIIR yKaaauuoro SIBneHHSI. B •!Bcr­

HOCTH, OHO llOn)KHO HMeTb M8CTO, eCnH TO>KlleCTBeHHbte n -Me30Hbl reHepH­

pyiOTCSI HCTO'IHHKBMH cyUlecraeuuo pa3HbiX paaMepoa. PaccMorpeHbi raKJKe 

llpOU9CCbi, B KOTOpblX HHTepiflepeHUHOHHblll 3$<PeKT B03HHK89T H llllSI H9TO>Kile-

CTBeHHhiX 17 -Me30HOB. 

Pa6ora BbliiOIIHeua B na6oparopHH BbiCOKHX 3Hepruii OIHHJ. 

npenpHHT 06'bellHHeHHOf'O HHCTIITYT8 llll8pHbiX HCCil81lOB8HIIll, lly6ua 1979 

Lednicky R., Podgoretsky M,l, 

The Interference of Identical Particles Emitted 
by Sources of Different Sizes 

P2 - 12205 

Recently a lot of experimental papers appears concerning 
the interference of identical rr -mesons, The interference effect is 
observed in all cases, but sometimes its value appears to be 
sufficiently less than expected one, Some natural possibilities of 
interpreting this phenomena are analyzed, In particular, it could 
occur, if identical rr -mesons are generak>d by sources of quite 
different sizes, '!'he processes are also considered in which the 
interference effects appears for nonidentical rr-mesons as well, 

The investigation has been performed at the Laboratory of 
High Energies, JINH. 
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1. B uacTO.IllQee BpeMJI BMeeTC.Il .D.OBOJibHO o6wapna.11 JIBTepaTy­

pa, fiOCB.Illi(CHHa.ll B3Y"'CHBIO MHOlKCCTBCHHOH reuepaUBB C fiOMOU(biO 

aHaJIH3a KOppeJI.IIUBH TOlK,D,CCTBCHHbiX TT "MC30HOB, fi03BOJI.IIJOU(ero 

onpe,D,eJIBTb napaMeTpw R a r, xapaKTepH3YJOU(Be pa3BBTBe npo­

uecca B npOCTpaHCTBe B BpCMCHB. Bbi.IICHBJIOCb, "'TO npa OTCyT­

CTBBB ,D,BHaMB"'CCKBX KOppeJI.IIUBH HOpMBpoBaHHOe 3cWleKTBBHOe ce­

"'CHBe 3aBHCBT OT CTeneHB 6JIB30CTB 4·BMfiYJibCOB TOlK,D,CCTBCHHbiX 

"'aCTBU p' B p "; B paMKaX HCKOTOpbiX npOCTbiX MO,D,eJieii npa p '-.p" 

ceqeuae B03pacTaeT B,D,Boe no cpaBneuBJO c o6nacTbJO, B KOTopoii 

IP'-p"l» .1. 
R 

1 
B Ka"'eCTBe npaMepa yKalKeM ua MO,D,eJib 

T 

He3aBBCBMOrO BCfiYCKaHB.Il TT "MC30HOB T.lllKCJlbiMB TO"'C"'HbiMB 

BCTO"'HBKaMB, BMCIOU(BMB BpCM.Il lKB3HB T B pacnpe,D,eJICHHWMB 

C npOCTpaHCTBCHHOH fiJIOTHOCTbiO 

p(f") --- _1 ____ e -r2/2R2 

(2TTR2)3;2 

B 3TOM cnyqae BMeeM 

da 
-1+ 

dp'dp" 

r,11,e q = P '- p ". 

e-q~2 

2 2 1 + q
0

r 

/1/ 

/2/ 

3 



06pa6oTxa 3KcnepBMeHTaJibHWX ,D;aHHWX no lllopMyJiaM Tuna 

/2/ noKaJaJia, 'ITO nepe,ZJ; BTOphiM 'IJieHOM npaBOH 'laCTB CJie,D;yeT 

nocTaBBTb HeKOTOphli MHOlKBTeJib A; BHOr,D;a BeJIB'IHHa A 6JIBJKa 

x e,D;HHBUe /eM., Banp., 
111 I, HO o6w'IHO A< 1. lloJIBJieHue MHo­

lKBTeJIJI A MO)I(eT 6wTb BhiJBaHo xax 'IBCTO MeTO,D;B'IecxBMH 

06CTOJITeJibCTBaMB /HeBOJMO)I(HOCTb Ha,ZJ;e)I(HOH B,D;eHTHiiiHKaUHB 

,li;OCTaTO'IHO 3HeprH'IHhiX BTOpB'IHhiX 'laCTBU,"paJMaJWBaHHe" HHTep­

lilepeHUBOHHOrO MaKCBMyMa BJ-Ja KOHe'IHOH TO'IHOCTB HJMepeHBJI, 

HOpMBpOBKa liiOHOBOro pacnpe,D;eJieHHJI no nOJIHOHnJIO~a,D;H pacnpe­

,D;eJieHBJI TO)I(,D;eCTBeHHhiX 'laCTBuj, TaK H HaJIB'IBeM cneuBiiiB'IeCKBX 

,li;BHaMB'IeCKBX KoppeJIJIUBH 
12"41 *. B HaCTOJI~ei CTaTbe Mhl pac­

CMOTp.IIM HeKOTOphle ,D;pyrBe npB'IBHhl, Mory~e npBBeCTH K Ha6mo­

,D;aeMOMy nOHB)I(eHBIO BHTeplilepeHUBOHHOrO MaKCBMyMa. 

2. O,D;Ha HJ Taxllx npB'IBH MO)I(eT 6WTb CBJIJaHa c HaJIH'IHeM 

He O,D;Horo xapaxTepHoro paJMepa R, xax 3To npe,ZJ;nonaraeTcJI 

B /2/, a ,li;BYX BJIB HeCKOJibKHX TaKBX paJMepoB /TO )l(e CaMOe 

OTHOCBTCJI B x napaMeTpy r I. TaxaJI CBTYaUBJI Ka)l(eTCJI Bo 

MHOrBX CJiy'laJIX BnOJIHe ecTeCTBeHHOH. BJaBMO,D;eHCTBBe aHTHnpo­

TOHOB C npOTOHaMB MO)I(eT xapaKTepBJOBaTbCJI O,D;HBM paJMepOM, 

eCJIB BMeJia MeCTO aHHBrBJIJIUBJI, B ,D;pyrBM paJMepOM, eCJIH au­

HBrBJIJIUBB He 6WJIO; O,li;BH BJ paJMepOB MO)I(eT OTHOCBTbCJI K He­

nocpe,ZJ;CTBeuuoi reuepauBu rr -MeJouoa, ,D;pyroi - K reuepauBu 

'lepeJ npoMe)l(yTO'IHhle peJOHaHCW; He BCKJIJO'IeHO TaK)I(e HaJIB'IBe 

,li;BYX TBnOB peJOHaHCOB, 06Jia,D;aiO~BX npo6eraMB paJHOH BeJIH'IBHhl, 

B T .n. **. llOCKOJibKy BO BCeX nepe'IBCJieHHhiX CJiy'laJIX KOppeJIJIUBH 

TO)I(,D;eCTBeHHhiX 'laCTBU 06Jia,D;aiOT npBMepHO O,li;BHaKOBhiMB o6~BMB 

CBOHCTBaMB, Mhl orpaHB'IBMCJI lileHOMeHOJIOrB'IeCKBM OnBCaHHeM, 

,D;OCTaTO'IHhiM ,D;JIJI BhiJICHeHBJI CYTB ,D;eJia. 

llpe,D;nOJIO)I(BM, 'ITO C BepOJITHOCTbiO 11 1 BCTO'IHBKB 7T -MeJOHOB 

pacnpe,D;eJieHw no Jaxouy /1/ c napaMeTpOM R = R 
1 

, a c aepoJIT­

HOCTbiO 11 2 = 1-11 1 napaMeTp R = R 2 • Tor,D;a xoM6BHBpoaau­

Hwi Jaxou pacnpe,D;eJieHBJI BMeeT BB,D; 

* ~BHaMB'IeCKBe KOppeJIJIUBB MOryT ,ZJ;a)l(e npBBeCTB K nO'ITB 

nonuoMy no,D;aBJieHBro BHTePiilepeHUBOHHoro NaxcHMYMa I A ~o;. 
llpHMepoM MO)I(eT CJIYlKBTb "O,D;HOCTpyiHaJI aHHBrBJIJIUBJI" e+e- -• 
a,D;pOHhl / 4 •5/. 

** Pa36poc npo6eroB MO)I(eT 6wTb CBJIJaH c ,D;BIVKeHBeM peJoHau­

coa; B 3TOM CJiy'lae OliCB,D;aeTCJI CHJibHaJI JaBHCBMOCTb napaMeTpOB 

R u r oT BMnynJ.coB To)I(,D;ecTBeHuwx rr -MeJoHoB tt>.'. 

4 

--> 11 » p (r) = ___ 1 -? 7 2 R2 - --e ' 1 

(2rrR~312 + 

112 

(2rrR ~) 312 

--> 2· 2 
-r /2R 2 e /3/ 

0H MO)I(eT COOTBeTCTBOBaTb ,D;BYM HeCKOJibKO paJJIB'IHhiM CBTyauB­

JIM. B 6onee npOCTOM CJiy'lae Mhl BMeeM CMeCb ,D;BYX TBnOB co-

6WTBH, npB'IeM B paMKaX Ka)I(,D;OrO BJ 3TBX TBnOB BCe C06WTHJI 

xapaKTepB3YIOTCJI e,D;HHhiM napaMeTpOM R, CBOHCTBeHHhiM BMeH­

HO ,D;aHHOMy TBny. llpBMepoM TaKoro po,D;a MO)I(eT CJIY)I(BTb COB­

MeCTHhiH aHaJIBJ pp -aJaHMO,D;eHCTBBH, conpOBO)I(,D;aeMWX, JIB60 He 

conpoBo)I(,D;aeMwx aHHBrHJIJIUBei. EcnB aaecTB ,D;ByMepHwi Jaxou 

pacnpe,D;eJieHBJI, onHCWBaiO~BH npOCTpaHCTBeHHOe pacnOJIO)I(eHHe 

nap BCTO'IHBKOB, TO B paCCMaTpHBaeMOM CJiy'lae OH 6y,D;eT BMeTb 

BB,ll; 

-(;' 2t ;"
2)/ 2R 2 -(;'2r i'" ~/ 2R 2 

-· --> 111 1 112 2 p(r ', r ") , ------ -- e f ----------- e 
(2rrR ~3 (2rrR~) 3 

/4/ 

BOJMO)I(Ha B 6oJiee CJIO)I(HaJI CBTyaQBJI, KOr,D;a BCe aHaJIB3HpyeMWe 

BJaBMO,D;eHCTBBJI OTHOCJITCJI K O,li;HOMY B TO My )l(e THny, KOTOphiH 

xapaxTepBJyeTCJI HaJIH'IHeM ,D;Byx napaMeTpoB R
1 

H R
2

.llpBMepoM 

JIBJIJIIOTCJI C06WTBJI, B KOTOphiX 'laCTb rr -MeJOHOB o6paJyeTCJI 

Henocpe,D;CTBeHHO, a 'faCTI> - nocne pacna,D;a npoMe)l(yTo'IHWX pe­

JOHaHcoB. CooTBeTCTByro~ee ,D;ByMepHoe pacnpe,D;eJieHBe BMeeT 

Tenepb ,D;pyroi BH,D;: 

, , 21 R2 ~,2, 2 ,,z2R2 _,, Z R2 
-r , 2 1 -r 1 2R2 -r I 1 -r I 2 2 

~ __, 111e 112e 11t e (l2e 
p(r', r")=[------ +---------][ ------------- r ----------]. /5/ 

(2rrR~) 312 
(2rrR ~) 3/

2 
(2rrR ~) 312 

(2rrR :) 
312 

BOJMO)I(Hhl, KOHe'IHO, B npoMe)l(yTO'IHhle CJiy'laB, HO Mhl orpaHB'IBM­

CJI TOJibKO aHaJIBJOM yKaJaHHhiX CBTyaQBH. ~JIJI npOCTOThl 6y,D;eM 

TaK)I(e npe,D;nonaraTb, 'ITO o6a TBna BJJiy'laTenei xapaxTepBJYIOTCJI 

' O,li;HBM B TeM )l(e BpeMeHHhiM napaMeTpOM r. 

ECJIB BCXO,li;BTb BJ lilopMyJihl /4/,TO MOlKHO noKaJaTb,'ITO CTaH­

,D;apTHhle Bhi'IBCJieHBJI /no,D;o6uwe TeM, xoTopwe npoBe,D;euw, uanpB­

Mep, B pa6oTe n 1 I npHBO,D;JIT x Bwpa)l(eHHJO 

5 



da 
-1 + 

dp'dp" 

-R2~+2 

11te 1 q 

1 + r 2q 2 
0 

+ 
112e 

2 _, 2 
-R2q 

2 2 1 t- r ·q 0 

llpH HeXO.llHOB 4Jop.Myne /5/ aHanorH'IHO nonyqae.M 

da 
-R~q-->2!2 -R~q 2/2 2 

(11t e + 112e 
- 1 + ------~-~------

ctp''ctp, 1 + 7 2q 2 

/6/ 

/71 

EenH O.llHa H3 BepoJITHOeTei I 111 HnH 11 2 
I paBHa Hymo, o6a Bwpa:lKe • 

HHJI 161 H 17 I nepeXO.llJIT B 121; TO :liCe ea.Moe H.MeeT .MeeTo npH 

mo6wx 3Ha'leHHJIX 111 H 112 , eenH R 
1 
~ R 

2
• 

Kor,lla HHTepeeyJOTeJI nonepe'IHW.MH pa3.Mepa.MH eHeTe.MW, OT6H • 

paJOT rr • .Me30Hid e O.llHHai<OBbi.MH 3HeprHJI.MH. Tor,lla 161 H /7 I 
nepeXO,llJIT eOOTBeTeTBeHHO B 

-~a _ 2~2 
-+ --- ,.....1 R lqj_ 

dp 'dp , + ll 1 e 

-~- -R2-+2 

dp
-+ 'd-+ -"" 1 + ( lq..J./ 2 

p" 11 1 e 

+ 112e 

2-•2 
- R2 q..l. 

2-•2. 
- R2 q..l./2 

+ 112 e 

16'/ 

2 
) 17'1 

3,llee~o q J.. • pa3HOeTJ. nonepe'IHWX I< HanpaBneHHJO Ha6nJO,lleHHJI 

I<o.MnoHeHT p•' H p'". llpe,llnono:lKH.M, 'ITO R 
1 

>> R 
2

. Tor,lla npa 

R ~q} » 1 nepBwe 3I<enoHeHTW B 4Jop.Mynax 16 'I a 11 'I 
He'le3alOT, a BTOpWe OeTalOTeJI Bee 8ll.l8 nO'ITH paBHid.MH e,llHHHI.le. 

B pe3ynJ.TaTe B03HHI<aeT ,llOeTaTO'IHO npoTJI:lKeHHoe "no:lKHoe nnaTo", 

npH'Ie.M OTHOWeHHe .Mai<eH.ManbHOrO ee'leHHJI K eeqeHHlO B paBOHe 

nnaTo .MeH~owe, 'leM 3TO cne,llyeT H3 4Jop.Mynld 121; ,llnR BenH'IHHbi A 

BMeeTO e,llHHHI.lld Mid nonyqae.M eOOTBeTeTBeHHO A = ~--:_~g__ nH6o 

1-1-'2 1+112 
A = -----:-. Tai<aJI :liCe I<apTHHa MO:lKeT HMeTb MeeTO H npH H3Mepe • 

1+112 

HHH npO,llOnbHidX pa3MepoB, eenH BenH'IHHa r '._ R 
2 

· 

llpH yBenH'IeHHH paJHoeTH HMnyn~oeoB, KOr,lla I ii1 > -~~--, "no:lK· 

R2 

HOe nnaTO" nepeXO,llHT B "HeTHHHOe", Op,llHHaTa I<OTOporo eoeTaB· 

6 

nReT nonoBHHY oT .Mai<eH.ManJ.Hoi. O.llHai<o 3TOT nepexo,ll .MO:lKeT 

6WTb BOellpHHJIT I<ai< llpOJIBneHHe I<ai<HX·nH60 ,llHHa.MH'Ieei<HX I<Op· 

penJI~HB H He Y'IHTWBaeTeJI npH eonpOTHBneHHH I<OppenJI~HB TO:lK· 

,lleeTBeHHWX qaeTH~ e 4JoHOBW.M paenpe,lleneHHe.M. Pean~oHaJI eHTya· 

~JI .MO:lKeT 6WTb ell.le 6onee eno:lKHOB, noei<OnbKY BllOnHe B03.MO:lKHO 

eyll.leeTBOBaHHe Heei<onJ.I<HX xapai<TepHwx pa3.MepoB. Tor,lla B.MeeTo 

/6/ H /7/ nonyqae.M eOOTBeTeTBeHHO 

__ da 

dp, dp , - - 1 + 

-~----' 1 + 
dp 'dp" 

-R2-+2 
"L

11
.e iq 
I 

2 2 1 +r Q
0 

2-+ 2 I 
-Ri q I 2 2 

c~:ll i e ) 

1 + T 2q 2 
0 

16 , I 

17 , I 

,l).nJI OTHOWeHHJI ee'leHHJI B .Mai<eH.My.Me I< ee'leHHlO B o6naeTH 

"HeTHHHoro nnaTo" 4Jop.Mynw 16" I H 11 "I no·npe:lKHe.My ,llalOT 

.llBOH.Ky IT. e. A =11, HO npH ,llOeTaTO'IHO 6on~owo.M 'IRene xapai<Tep· 

HWX pa3.MepOB 3TO o6eTOJITenbeTBO npai<TH'Ieei<H He .MO:lKeT 6WTb 

o6Hapy:lKeHo 3I<enepa.MeHTanJ.Ho. 

Cne,llyeT Tai<:lKe H.MeTb B BH.llY, 'ITO Kpo.Me Heei<Onbi<HX xapai<· 

TepHWX pa3.MepOB R i .MOryT TaK:lKe H.MeTb .MeeTO Heei<Onbi<O xa· 

paKTepHwx Bpe.MeHHWX napa.MeTpoB r i . B 3TOB eBJI3H I<paTI<O pae • 

e.MoTpH.M enyqai, I<Or,lla Bee H3ny'laTena paenpe,lleneHw B npoeT· 

paHeTBe no O,llHO.My H TO.MY :liCe 3ai<OHY 111, HO 'laeTb H3 HHX 

H.MeeT Bpe.MJI :lKH3HH T l, OeTanbHWe • r 
2

; eOOTBeTeTBYlOUIHe Bepo· 

JITHoeTH paBHW 11 1 H 11
2 

c 1- v
1

• Tor,lla aHanora.MH 4Jop.Myn 161 
H 17 I JIBnJIJOTeJI 

2-+ 2 2-+2 
-R q -R q 

da z; 
1 

e v
2

e 
18/ 

----- "V 1 + ------- + ------ • 
dp'dp" 2 2 

1+rlq0 
2 2 

1 + T2 q 0 

-R2q2 -R2q2 2 -+2 -R q 

da v~e v~e 2v1 v 2 e (1+r1r2 q~ -----"" 1 + ----- + ------ + 
dp 'dp" 1 + r2q2 

1 0 
l+r2q2 

2 0 
( 1 + T 2q 2)( 1 + T 2 q 2 ) 

1 0 2 0 18 '/ 

7 



B o6oHx cny'la.llx JaaHCHMOCTb 3$clleKTHaHoro ce'leHH.II oT aenH'IHHbl 

q 0 HMeeT "no:lKHoe rrnaTo",ecnu r
1 

/>r
2 

,R. EcnH 

HOCTeii lv 1 BIIH v 2 I paaHa Hymo BIIB r 1 ~- r 2 r, 
IIepeXO,ll.JIT a 121. 

O,ll.Ha H3 aepO.IIT­

o6e lPOPMYIIbi 

3 • .D;aa cny'la.ll, cooTaeTcTayiOII(He ll!opMynaM 16 "I H 17" f. 
MOryT 6b1Tb OnHCaHbl a paMKaX C,ll.HHOrO nO,ll.XO,ll.a. fiyCTb C aepO.IIT­

HOCTJIMH l1 i HCTO'IHHKH pacnpe,ll.CIICHbl no 3aKOHY /1/ C napaMeT­

pOM R i. 06mHii O.D.HO'IacTH'IHhlii JaKoB Tor.D.a HMeeT aH.D. 

.. 11 •2 
p (r) = l - i -r / 2R 2 . -- --- e 1 

1 (2rrR~) 3/2 
lllj = 1, 
1 

19/ 

a COOTaeTCTayromee ,ll.ayx'laCTH'IHOe pacnpe,ll.eiieHHe 

-;' 2/2R1-r~'~1 2R 2 
_______ .::> ____________ e J 

P (r' r") = ll 2 3/2 (2 R 2) 3/'c 
' i J (2rrRi) 17 j 

/10/ 

npB'ICM 11 i = l11 ij • Tor,ll.a, C'IHTa.ll ,ll.IIJI npOCTOTbl, 'ITO aCeM 
J . ~ 

HCTO'IHHKaM COOTaeTCTayeT e,ll.HHbiH napaMeTp r, nony'IHM 

da ,..._,. 1 + 

dp'dp" 

- (R2 +- R 2)q• 2/2 
ll 1 J 11 ij e 

2 2 1 + r qo 
111/ 

EcnH pe'lb B,ll.eT 0 CMCCH C06biTHB pa3HOrO THna, TO llij = 11 i 0 
1
J 

H 11ii = 11i. Tor.D.a 1111 nepexo.D.HT a /6 "1. Ecnu ace co6biTHJI 

OTHOCJITCJI K O,ll.HOMY H TOMY :lKe THny, KOTOphlii xapaKTCpH3yeTCJI 

HeCKOIIbKHMH napaMeTpaMH Ri, TO npH OTCYTCTaHH npoCTpaHCTaeH­

HbiX KOppeiiJIUHB HCTO'IHHKOa nony'IHM l1 .. = 11· 11. ; a 3TOM cny-
1J 1 J 

'lae 1111 nepexo.D.HT a /7"1. 
)J;nJI BCKJDO'IeHBJI IBIIH yMeHbWeHHJII a03MO:lKHOrO anBJIHHJI .D.H­

HaMH'IeCKBX KOppen.IIUHB a 3KCIICpBMCHTe OT6HpaiOT napbl 11 -Me-

30HOa c .D.OCTaTO'IHO 6IIB3KHMH BMnynLCaMH, T.e. npH lii'i <. [q'maxl• 

I -> ' npH'IeM npe,ll.nonaraeTc.ll, KOHe'IHO, 'ITO aenH'IHHa , q max 1 aenHKa 

no cpaaHeHHIO c 3KcnepHMeHTaiibHhiM paJpeweHHeM aq. B peJynLTa­

Te a03HHKaeT ecTeCTaeHHOe pa3,ll.eneHHe HCTO'IHHKOa Ha TpH OCHOa­

HbiX Knacca !81: 

8 

I 

a/ i= L. 3To .D.onro:lKHaymHe HCTO'IHHKH, HanpHMep, YJKHe peJoHaH­

Cbl T/• T/ ', ¢, w • • . , WHpHHa KOTOpbiX MHOrO MCHbWe a q ; CIO,ll.a 

lKe OTHOCJITCJI ni06ble HCTO'IHHKH, pacnpe,ll.eneHHhle no III06oii npH­

'IHHe a ,ll.OCTaTO'IHO 60IIbWOB IIpOCTpaHCTaeHHO-apeMeHH6ii o6naCTH 

/Kor.D.a a q» iL, -r\; npHMepoM MO:lKeT cnylKHTb KacKa.D.Hhlii pac­

rra.D. yJKoro peJoHaHcal. B 3TOM cny'lae HHTeP!llepeHUHOHHblii rrHK 

CIIHWKOM y 30K H YCKOIIb JaeT OT Ha6mo,ll.eHHJI H3- 3a IIIIOXOrO 3KCIIe­

pHMeHTanbHoro paJpeweHH.II; 

6/ i = S. KopOTKO:lKHayiQHC HCTO'IHHKH, pacrrpe,ll.eneHHble a O'leHb 

He60IIbWOB IIpOCTpaHCTaeHHO-apeMeHH~ii o6naCTH;HHTepll!epeHUHOH­

HbiB 3$cliCKT rrpH KOM6HHHpoaaHHH TaKHX HCTO'IHHKOa MOr 6bl rrpo­

JiaHTbCJI IIHWb rrpH li!l "' [q max I, T.e. npaKTH'IeCKH OH TaK:lKe 

HeHa6nro.D.aeM; 

aj OCTaiibHble HCTO'IHHKH, xapaKTepH3yeMhle npoMelKyTO'IHhlMH 3Ha­

'leHHJIMH rrapaMeTpoa R H r. 17 -Me30Hhl HMeHHO OT 3THX HCTO'I-

HHKOa ,ll.aiOT HHTeP!llepeHUHOHHhlB 3ll!4>eKT, Ha6mo,ll.aeMhlB rrpH 

[q[ <Ill max I a npH6IIH3HTenLHOM cornacHH c q,opMynoii THna /2/. 

C y'leTOM CKa3aHHOrO MO:lKHO HeCKOIIbKO YTO'IHHTb lPOPMYIIhl 

.D.II.II aenH'IHHhl A, rrpHae.D.eHHhle a npe.D.hl.D.YmeM paJ.D.ene. JierKo 

IIOKa3aTb, 'ITO "' 

1-211L+J.LLL-J.LSS 
,\ = ----------

1 + 11 ss 

EcnH pe'lb H.D.eT o cMecH co6hlTHii c pa3HhlMH R i, ro 11 L L = IlL 

H llgg = 11 S , r,ll.e 11 L - CYMMa aepO.IITHOCTeii acex HCTO'IHHKOa 

THrra L, a 11 s - aHanorH'IHa.ll cyMMa .D.n.ll HCTO'IHHKoa THna S· 
eCIIH lKe ace C06b1THJI O,ll.HOrO COpTa, HO xapaKTepH3YIOTCJI Ha6opOM 

napaMeTpoa Ri,To 11LL -11 I H llss = JL ~ **. 
Cne.D.yeT oTMeTHTL, ell(e, 'ITO .D.a:lKe rrpH J.L s = 11 L =0 aenH'IHHa 

,\ MO:lKeT OKa3aTbCJI MeHbWe e,ll.HHHUhl 3a C'leT pa36poca xapaKTe-

"' B pa6oTe 16/ a 'IHCIIHTene aHanorH'IHOii q,opMynhl rrponymeH 

'InCH (11 LL - 11 L). 

* * 3aMeTHM, 'ITO a nocne.D.HeM cny'lae rrpH Manhlx J.Ls HMeeM 

,\ ~ 1- ~L t- 11 2L- 2 1tf, T.e. aKna,ll., CaJI3aHHbiB C l1 S ,KBa,ll.paTH'I­

HO Man. HanpHMep, rrpH l1 L =0,1 aeiiH'IHHa ,\ YMCHbWaeTCJI Ha 

20~, a TO apeMJI KaK ,ll.n.ll TaKoro :lKe yMeHbWCHHJI 3a C'ICT 11 S 

Tpe6yeTCJI Jl S ~- 0,3. 
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pBCTBK BCTO'IHBKOB, o6Jia.ll,aiOIUBX npoMe)KyTO'IHhlMB npocTpaHCTBeH­

HO-BpeMeHH~MB napaMeTpaMB /BCTO'IHBKB Tpen,ero TBna/. 3To 

BCer.ll,a 6y.11,eT BMeTh MeCTO, eCJIB CYMMY HeCKOJihKBX 3KCnOHeHT 

C pa3Hhi:MB noKa3aTeJIJIMB annpOKCBMBpOBaTh O.II,HOH 3KCnOHeHTOH * . 
4. Bhi:We BCIO.II.Y npe.ll,nOJiaraJIOCh, 'ITO 11 -Me30Hhl reHepupyJOT­

CJI nOO.II,BHO'IKe TO'le'IHhlMB B3Jiy'laTeJIJIMB, T.e. pa3Mephl: Ka)K.II,OrO 

TaKoro B3Jiy'laTeJIJI C'IBTaJIBCh O'leHh MaJihi:MB no cpaBHeHBIO C pac­

CTOJIHBJIMB Me)K.II,y HBMB. Il03TOMY O.II,HO'laCTB'IHYIO aMnJIBTY.II.Y Bc­

nycKaHBJI 'laCTBQhl C 4·BMnyJihCOM p BCTO'IHBKOM, pacnOJIO)KeHHhi:M B 

'leThlpexMepHOH TO'IKe r, MO)KHO 6hi:JIO 3anucaTh B BB.II,e e ipr , 

a .II,JIJI .II.BYX'laCTB'IHOH aMnJIBTY.II.hl /BMnyJihChl p' B p ", B3Jiy'laTeJIB 

B TO'IKax r' B r" I nonyqanoch Bhl:pa)KeHBe 

A 
.,-...,/ ip'r' ip"r" ip'r" ip''r" 

e e +e e /12/ 

llocJie.ll,yJOIUee Bhl'IBCJieHBe 

f1Aj 2 p(r',r")dr'dr",..__ ((1 + cos((p'-p")(r'--r"))]p(r',r")dr'dr" 

npBBO.II,BT K ciJopMyJiaM TBna /2/. 
IlOJIO)KeHHe B3MeHJieTCJI npH KOHe'IHhi:X pa3Mepax B3Jiy'laTeJIJI, 

ipr 
KOr.ll,a O.II,HO'laCTB'IHaJI aMnJIBTy.ll,a BMeeT BH.II, U (p)e r.11,e npo-

TJI)KeHHOCTh ciJyHKQBB U (p) B BMnyJihCHOM npOCTpaHCTBe /'. 

cBJI3aHa c pa3MepaMB B3Jiyqa Teneil R cooTHomeHHeM Heonpe.ll,eJieH­

HOCTB. )J.JIJI .II,BYX'laCTB'IHOH aMnJIHTY.II.hl B 3TOM CJiyqae noJiyqaeM /8/ 

A "" u (p ') u (P ") ( e i P, r 'e i P "r," e i P 'r "e I P "r, ), 

a COOTBeTCTBYIOIUaJI BepOJITHOCTh ** 

W rv [iu(p')i 2 ·iu(p'~i 2 [1+cos((p'-p")(r'-r"))]p(r',r")dr'dr". 

/12 '; 

/13/ 

"' He60JihWOe OTKJIOHeHBe )\ OT e.II,BHBQhl MO)KeT B03HHKHYTh 

npu reHepaQBB .D.BYX pe3oHaHcos, .D.aJOIUBX nocne pacna.11,a .II,Be naphl: 

TO)K.II,eCTBeHHhi:X 'laCTB,tt/npBMep: pacna.ll,hl p" • 11+ 77- B { 0 
-•11 + 11-; 

no :lTOMY noBO.II.Y CM. I. 
** B clJopMynax /12 '/ B /13/ o6oHM B3Jiy'laTeJIJIM .D.JIJI npoCTOThl 

CTaBJITCJI B COOTBeTCTBBe O.II,BHaKOBhle O.II,HO'laCTB'IHhle aMnJIBTY.II,hl. 

B o6IUeM cJiy'lae aMnJIBTY.II.hl MoryT 6hi:Th pa3Hhi:MB, 'ITO npBBO.D.BT 

K nOJIBJieHBIO nepe.ll, KOCBHYCOM .II,OnOJIHBTeJihHOrO MHO)KBTeJIJI 

F(p, q), npB'leM F(p, 0) =1 B jF(p,q)j < 1. B 3TOH CB.II3B 
CM. TaK)Ke /6/ -
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Ecnu paccTOJIHBJI Me)K.D.Y H3Jiy'laTeJIJIMB R seJIBKB no cpasHeHBJO 

c R, ciJyHKQBB u(p ') u u(p ") MO)KHO C'IBTa n. no'ITB nocTOJIHHhlMB, 

B Mhl npBXO.II,BM K np~)KHBM OKOH'laTeJihHhi:M pe3yJihTaTaM. B npo· 

TBBOnOJIO)KHOM npe.ll,eJihHOM CJiyqae nOCTOJIHHhi:M OKa3hi:BaeTCJI 

COS {(p '-p ")(r '- r ")) ~ 1, T. e. .II.BYX'laCTB'IHhl:e KOppeJIJIQBB onpe • 

.ll,eJIJIIOTCJI CBOHCTBaMB O.II,HO'laCTB'IHhi:X aMnJIBTY.II. /eCJIB npe.II,DOJIO· 

)KBTh, 'ITO B3Jiy'laTeJIB ocTaJOTCJI He3aBBCBMhlMB/. B 3TBX ycnosu­

.IIX KOppeJIJIQBB OKa3hi:BaiOTCJI 'IBCTO .II,BHaMB'leCKBMB, .II.BYX'laCTB'l­

Hhl:e pacnpe.ll,eJieHBJI TO)K.II,eCTBeHHhi:X 77 ·Me 30HOB 3a.ll,a10TCJI npOB3-

Be.ll,eHBe:W: O.II,HO'laCTB'IHhi:X B COBna.ll,aiOT C TO'IHOCThiO .11,0 HOpMBpOBKB 

C .II.BYX'laCTB'IHhlMB pacnpe.ll,eJieHBJIMB HeTO)K.II,eCTBeHHhi:X 11 -Me3o· 

HOB* /CM. TaK)Ke rJI. 5,6 B MOHOrpaciJBB /9//. 

Ilpe.ll,nOJIO)KBM Teneph, 'ITO HeKOTOphle B3 TO)K.II,eCTBeHHhi:X 11 • 

Me30HOB o6pa3yJOTCJI rpynnaMB B npe.11,enax He6oJihWBX o6nacTeil, 

:W:aJihi:X no cpaBHeHBIO C pa3MepaMB BCeH B3JiyqaJOIUeH CBCTeMhl * *. 
Tor.11,a 3TH 11·Me30Hhl BMeJOT wupoKoe BMnyJihCHoe pacnpe.ll,eJieHue 

B He .ll,aiOT HHTepclJepeHQBOHHhi:X KOppeJIJIQBH, B TO BpeMJI KaK 11 • 

:we 30Hhl H3 pa3Hhi:X rpynn TaKBe KOppeJIJIQHH 06Hapy)KHBaiOT. B pe-

3YJihTaTe Mhl npBXO.II,BM K clJopMyJie THna /2/, K KOTOpOH CJie.ll,yeT 

.II,06aBBTh HeKOTOpyiO KOHCTaHTy; TeM CaMhi:M OTHOWeHHe Ce'leHHJI 

B MaKCBMyMe K Ce'leHHIO B 06JiaCTH nJiaTO CTaHOBHTCJI MeHhWe 

.II.BYX, T.e. )\ < 1. 

5. EIUe O.D.Ha npH'IHHa, npHBO.II.JII.llaJI K DOJIBJieHHIO B clJopMyne 

/2/ MHO)KBTeJIJI )\ ~ 1, MO)KeT 6h!Th o6yCJIOBJieHa Bhl60pOM HOpMH­

pOBO'IHOro ciJoHa. qa1.1.1e Bcero .II,JIJI 3TOH QeJIH HCnOJih3YIOT naphl 

11+ 11-, noCKOJihKY B paMKaX CTaTHCTH'IeCK1fX MO.II,eJieH OHH He 

.II,OJI)I(Hhl: .ll,aBaTh HHTepclJepeHQHOHHhi:X KOppeJIJIQBH. IlOCJie.II,Hee yTBep· 

)K.II,eHBe cnpaBe.II,JIHBO TaK)Ke H .II,JIJI HeCTaTHCTH'IeCKHX MeXaHH3MOB, 

ecJIH paccMaTpHBaeMhl:e 11 "Me3'0Hhl o6pa3yiOTCJI He3aBHCHMO .ll,pyr 

OT .11,pyra /HanpBMep, BO B3aHMO.II,eHCTBHJIX C yqaCTHeM pa3HhiX 

HyKJIOHOB Jl.ll,pa/. 0.11,HaKO B .ll,pyrHX CJiy'la.IIX naphl: 77"Me30HOB 

pa3Hhi:X 3apJI.II,OB MOryT .ll,aBaTh HHTepciJepeHQHOHHhle KOppeJIJIQHH, 

CXO.II,Hhl:e no CBOeH npHpO.II,e C KOppeJIJIQHJIMH TO)K.II,eCTBeHHhiX 11 -

Me30HOB H onpe.ll,eJIJieMhl:e TeMH )Ke caMhiMH napaMeTpaMH R H r. 

*HaM Ka)KeTCJI, 'ITO paCCMOTpeHHhle JIBJieHHJI MOryT OKa3aThCJI 

6JIH3KHMB no CBOeH npHpO.II,e B K TeM, KOTOphl:e OnHCaHhl: B pa6oTe /3/ 
B TepMHHaX TeopBH KorepeHTHhi:X COCTOJIHHH. 

** IlpBMepoM MO)KeT CJIY)KHTh H3Jiy'leHBe HeCKOJihKHX O.II,BHaKO· 

Bhi:X 'laCTHQ H3 O.II,HOrO H TOrO )Ke Y3Jia MYJihTHnepuclJepH'IeCKOH 
QenO'IKH. 
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XOTJI 3TO o6CTOJITenbCTBO HeO,D,HOKpaTHO OTMeqanOCb B nHTepa­

Type, B TOM qftcne H B paHHHX pa6oTaX no HHTepclJepeHUHOHHbiM 

KOppenJIUHJIM /5,10·16/, HMeeT CMbiCn BepHyTbCJI K HeMy CHOBa 

H npoaHanH3HpoaaTb HecxonbKO no,D,po6Hee. 

llyCTb 77 +- H 77- -Me 30Hbl po,D,HnHCb C 6nH3KHMH HMnynbCaMH 

a .D.BYX pa3Hb1X Toqxax A H B. Tor,D,a B03MO>KHbl .D.Be CHTYaUHH: 

77+ ·Me30H pO,D,HnCJI B Toqxe A, 77- ·Me30H - B Toqxe 8 B Hao6o­

pOT. Ecnu npoueccbl a Toqxax A u B He3aBBCBMbl, To peqb B,D,eT 

0 .D.BYX pa3Hb1X KOHeqHbiX COCTOJIHBJIX, nOCKOnbKY BCnycKaHBe 77 -

Me30HOB pa3HbiX 3apJI,D,OB npBBO,D,BT K COOTBeTCTBYIOIUBM pa3HbiM 

B3MeHeHBJIM 3apJI,D,OB BCTOqHBKOB. B :HBX ycnOBHJIX BHTepclJepeHUBJI 

OTCYTCTByeT, BepOJITHOCTb npouecca paBHa CYMMe BepOJITHOCTeH 

o6oHx KaHanoa. llonmxeHBe Mo>KeT, O.D.Haxo, B3MeHBTbCJI, ecnu 

npoueccbl a Toqxax A H B xaKBM·nu6o o6pa30M CBJI3aHbl ,D,pyr 

c ,D,pyroM. 

PaccMoTpBM B xaqecTae npHMepa npocTeiiwyiO MynbTHnepuclJe­

pHqecxyiO uenoqxy, clJparMeHT KoTopoii: noxa3aH cxeMaTaqecxu 

a neaoii: qacTB puc. 1 a; npoMe>KyToqHble aupTyanbHble qacTHUbl 

a) 

o~P' 
- p' 
0 ~· 

0~-p" 
+ p' 

~· 

5) 

ot;>' - L II p -
0~· p" 
0 p' 
-

Puc. 1 

0603HaqeHbl TOnbKO 3HaKaMB 3apJI,D,OB, nOCKOnbKY HX npHpO,D,a ,D,nJI 

,D,anbHeii:wero HecyiUeCTBeHHa. B npaaoii: qacTH pucyHKa 17 +_ H 17- -

Me30Hbl noMeHJinBCb ToqxaMB reHepaUHH; O,D,HaKO KOHeqHoe COCTOJI" 

HBe B 060BX cnyqaJIX O,D,HO B TO >Ke, BCne,D,CTBBe qero B03HBKaiOT 

HHTepclJepeHUHOHHble xoppenJIUBH. TiocxonbKY B o6cy>K,D,aeMoM npu­

Mepe o6e aMnnBTy,D,bl qacneHHO O,D,BHaKOBbl, KoppenJIUBH OKa3biBaiOT" 

CJI B TOqHOCTH TaKBMB >Ke, KaK ecnB 6bl 11 ·Me30Hbl 6blnH TO>K,D,eCT" 

BeHHbl. PaBeHCTBO aMnnBTY.D. BMeeT MeCTO ,D,aneKO He Bcer,D,a/11/, 

ero HeT, HanpHMep, B CBTyaUBB, COOTBeTCTBYIOIUeH puc. 16. 0,D,HaKO 

BHTepciJepeHUH03Hble KOppenJIUBH Me>K.D.Y HeTo>K,D,eCTBeHHbiMH 77 -

Me3oHaMB /Me>K.D.Y 17 + H 17° I ecTb B B 3TOM cnyqae, H no caoeMy 

12 

xapaKTepy OHB TaK>Ke CXO,D,Hbl C KOppenJIUBJIMB TO>K,D,eCTBeHHbiX 

11 ·Me30HOB. 

HHTepciJepeHUBJI HeTo>K,D,eCTBeHHbiX qacTBU B03Mo>KHa TaK>Ke npH 

reHepauBH qepe3 pacna,D, npoMe>KyToqHbiX pe3oHaHcos A;,lO· 131. 

PaccMoTpHM peaxuHIO 17- + P _, 17 + + 11-+ 11 o +- n. H.D.YIUYIO qepe3 

npoMe>KyToqHbli p -Me3oH. KoHeqHoe cocTOJIHHe c 6nH3KHMB 

HMnynbCaMH 3apJI>KeHHbiX 11 ·Me30HOB MO>KeT o6pa30BaTbCJI .D.BYMJI 

nyTJIMH, nOKa3aHHbiMH Ha puc. 2a. 3,D,eCb B03HHKaeT KOppenJIUBJI 

Me>K,D,y 77 + H 77- ,npHMe PHO TaKaJI >Ke, KaK Me>K,D,Y 11- B 77- B peaKUHH 

17- + P _, 17 + 1-17- +77- + p /eM. puc. 26/. B o6oHx cnyqaJix 

xoppenJIUBB onpe,D,enJIIOTCJI npo6eroM B apeMeHeM >KH3HB p- Me3oHa. 

1iyxuanLHoro coana,D,eHHJI, npaa,D,a HeT, Tax xax aMnnBTY.D.bl Ha 

puc. 26 O.D.HHaKOBbl, a Ha puc. 2a OHB MoryT 6b1Tb pa3HbiMH. 

ct) o) 

66 ~(5 + f 1['-,. p; r· 
p p' p" I 

1("- p 1('- p" p J p f'+ p" 

Puc. 2 

B ,D,pyrux cnyqaJix Taxoe coana,D,eHue HMeeT MecTo. Ha puc. 3a 

H306pa>KeHbl ,D,Ba sapBaHTa xacxa,D,Horo pacna,D,a HeiTpanLHoro A 
2

-

Me30Ha C o6pa30BaHBeM B KOHeqHOM COCTOJIHBB 17 + B 77- C 6nB3KB­

MB BMnynbCaMB. 3,D,eCb 06e aMnnBTY.D.bl COBna,D,aiOT H KOppenJIUBH 

nonyqaiOTCJI TaKBMB >Ke, xax .D.n.ll napbl 17 + 17 + npu pacna,D,e nono­

>KHTenLHoro A2 -Me3oua I puc. 36/. B nocne,D,HeM cnyqae xoppenJI­

UBB Me>K,D,Y rr + B 77- OTCYTCTBYIOT, T. e. HanHqBe npoMe>KyTOqHoro 

pe30HaHca He BCer,D,a DPHBO,D,HT K KOppenJIUBJIM HeTO>K,D,eCTBeHHbiX 

qaCTBU. O,D,HaKo TaKHe KoppenJIUBB MoryT BMeTb MeCTO, H C 3TBM 

cne,D,yeT cqHTaTbC.II, nocxonLxy no coapeweHHbiM npe,D,cTaBJieBH.IIM 

BO B3aBMO,D,eHCTBBJIX BbiCOKBX 3Hepruj pe30HaHCbl 06pa3YJOTCJI 

oqeHL qacTo. 

H3 cxa3aHHoro cne,D,yeT, qTo H3yqeHae xoppen.IIUHi 17 + 17- npe,D,­

CTaBnJieT CaMOCTOJITenLBbiB HHTepec. C ,D,pyroi CTOpOHbl, HCnOnL-

30BaHHe nap 17 + 17 - B KaqeCTBe ciJoHa ,D,nJI COnOCTaBneHHJI C TO>K-
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~ 
o) 

~' 1r' p' 

'lr- P" 

-- 5) 
_o 1 

pu 
A+ 

- I 

Puc. 3 

+ + 
,!{eCTBeHHLIMB napaMB TT -TT- MOlKeT npBBeCTH K fiO.IIBneHHIO B 4lop-

Mynax Tana /2/ MHOlKHTen.ll A f 1. C :noil TO'iKB 3peua.11 uexo­

TOpLIMH npeHMyi.QeCTBaMH o6na.I{aJOT pa3HH'iHLie Cfi0C06LI CTaTHCTH­

'ieCKOro MO.I{enapoBaHH.II 4loHOBLIX pacnpe.I{eneHHH 115"171; BO BC.II­

KOM cnyqae, HX MOlKHO peKOMeH.I{OBaT.I, ,!{H.II .I{OfiOHHHTenbHOrO 

aHana3a 3KcnepaMeHTanbHoro MaTepaana. Cne.I{yeT, npau.I{a, HMeTb 

B BH.I{Y, 'iTO CTpeMneHae nocTpOHTb 4loHoDoe pacnpe.I{eneHHe, CDo6o.I{­

HOe OT xaxax-na6o .I{HHaMH'iecxax xoppen.IIUHH, He Dcer,!{a onpaD,!{a­

HO, fiOCKOHbKy DO MHOrHX MO.I{en.IIX TaKHe KOppen.IIUHH Ha CaMOM 

.I{ene npacyTCTDYJOT. B :nux cnyqa.11x .I{n.ll onpe.I{eneHH.II napaMeT­

poD R H r uenecoo6pa3Ho DDO.I{HTb D 4loHoDoe pacnpe.I{eneuae 

,!{HHaMH'ieCKHe KOppen.IIUHH, CO,!{eplKai.QHeC.II D fiO,!{XO,!{.III.QeM 06pa30M 

no.I{o6paHuoa Mo.I{enu npouecca /eM., uanp&Mep /18, 19//. 
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