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1. Bae,aenHe 

HccneJlys:r paanH'IHbie xapaxTepHCTHKH BTOpH'IHbiX 'laCTHU, MO)!{HO no

ny'IHTb BB)!{Hbie CBeJleHHSI 0 BHyTpeHHefi: CTpyKType CTanKHBBIOWHXCSI 'IBCTHU 

H MexaaHaMe saaHMOJleAcTBHH npu BbiCOKHX aaeprus:rx. B 'laCTHOCTH, csoA

CTBa BenH'IHH nonepe'IHOro ( p 4- ) H DPOJlOnbHOro (pi I ) HMnynbCOB BTOpH'I

HbiX 'IBCTHU, a TBK)!{e HX DOBeJleHHe B 38BHCHMOCTH OT paanH'IHbiX OapaMeT

pOB (MHO)!{eCTBeHHOCTH 38pSJ)KeHHbiX '18CTHU, SHeprHH nepBH'IHOA '18CTHUbl, 

MaCCbl 'IBCTHU H T.Jl.) HBnSDOTCSI BB)!{Hefi:WHMH XapaKTepHCTHKSMH MHO)!{eCT

BeHHOro pO)KJleHHH 'IBCTHU B HeynpyrHX B38HMOJlefi:CTBHHX. 

B JlBHHOA pa6oTe uayqanHcb HMnynbCHbie xapaxTepHCTHKH BTOpH'IHbiX 

'18CTHU, o6paayiOWHXCSI B peaKUHHX: 

11 p ... AX:m11, 
(1) 

11 p ... X:X:Nmrr, 
(2) 

r11e m ~ 0. 

PeaKUHH (1) H (2) perHCTpHpOBanHCb C DOMOWbiO 24-nHTpOBOfi: npo-

DBHOBOA DY3bipbKOBOfi: KaMepbi nB3, o6ny'leHHOA 11 
-Me30H8MH C HMnynb-

COM (4,00~0,06) faBIC 111. 

8 pa6oTe HCITOnb30Banocb BCero 126 TbiC. CHHMKOB C STOfi: KaMepbi. 

TipH DpOCMOTpe ~OTOrpa~HH OT6HpanHCb cny'laH B3BHMOJleHCTBHH, COD

pOBO)KJlBIOWHeCSI pO)KJleHHeM V 
0 

-'laCTHU H o6naJlaiOmHe PHllOM npaaaaKoB, 

CBOHCTBeHHbiX rr -P -saaHMOJleAcTBHSIM B nponaae 12 I. CpeJlHHH a~~eKTHB

HOCTb DpOCMOTpa paBHHnacb (96±3)%. MeTOJlbi HJleHTH~HKBUHH H o6pa6oT-
o 

KH V -C06biTHH 6binH 0ITHC8Hbl paHee 131 
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B pe3ynoTaTe H3MepeHHH H HAeHTH!fJHKaUHH 6hrno BbiAeneHo 1963 cny

~aSI peaKUHH THna (1) H (2). 

./!. 

2. Pacrrpe.aeneHHH rrorrepet{HbiX H rrpo.aoJibHbiX HMIIYIIbCOB 

BTOpHt{HbiX t{8CTHI! 

PacnpeAeneHHSI nonepe~HhiX HMnynocoe AnSI A -rHnepoHoe, K~ H rr 

Me3oHoB, o6pa3oBaHHhiX e peaKUHSIX ( 1) H (2), npeAcTaeneHhi Ha pHc.l. B 

Ta6n. 1 npHBeAeHhl eenH~HHhi cpeAHHX 3Ha~eHHH nonepe~HhiX HMnynbCOB ( Pj,) 
STHX ~aCTHU B 3aBHCHMOCTH OT MHO~eCTBeHHOCTH pO~AeHHSI (ns) 3apSI~eH

HhiX ~aCTHU. 

Ha pHc.1 o6pamaeT Ha ce6SI BHHMBHHe CXOACTBO !fJopM pac~peAeneHHH 

nonepe~HhiX HMnynbCOB AnSI ~aCTHU p83HOH MaCChi. KaK OK83anocbf 8TH pac-

npeAeneHHSI ny~me ecero 6hrno 

W(p.l ,p.l 

OTIHCaTb eAHHhiM Bhipa~eHHeM 
2 

PJ. ....,... 
PJ. 2 p ..L. 

e 

Pi 

BHAa 

(3) 

H3 Ta6n. 1 MO~HO BHAeTb, ~TO cpeAHHe nonepe~Hhie HMnynbChl BTOpH~

Hh!X ~aCTHU B npeAenax OlllH60K He 3aBHCSIT (eo BCgKOM cny~ae cna60 3a-

BHCSIT) OT D 8 • B To ~e epeMSI MO~Ho 3aMeTHTb, "iTO cpeAHRA nonepe"i-

HhiH HMnynbC BTOpH"iHOH "iaCTHUbi 3aBHCHT OT ee MaCChi. 

0AHHM H3 B03MO~HbiX 06'bSICHeHHH 3aBHCHMOCTH PJ. OT MaCChi "laC-

THUhl C"iHT8eTCSI o6pa30BaHHe "iaCTHU "iepe3 npOM~~yTO"iHhie COCTOSIHHSI /4/. 

B aTOM cny-qae npH pacnaAe T8KHX COCTOSIHHH 6onee T~enaSI "iaCTHU8 yHO-

CHT, B cpeAHeM, 6onblllHH HMnynbC. 

EcnH npH o6'bSICHeHHH yKa38HHOH 3aBRCHMOCTH RCXOAHTb H3 coo6pa~e-

HHH 0 CTpyKType HyKnoHa, TO MO~HO BHAeTh, "iTO o6pa30B8HRe TSI~enhiX "iaC

THU, DO-BHAHMOMy, CBSI38HO C MeHblllHMH npOCTp8HCTBeHHhiMH o6naCTSIMH, 

"ieM o6paaoaaHHe rr -Me30HOB. Hcnonb3YSI nony"ieHHhie aKcnepRMeHTanb

Hbie AaHHble, MO~HO 6hln0 OUEiHHTb pa3Mephl o6naCTH B3aHMOAeHCTBHSI: 

( ;-2 ) ~ -13 = (0,46 + 0,02)•10 CM. 

~ • t 

Il 

i 

KaK MO~HO 3aMeTHTb, 9Ta o6naCTb HMeeT npHMepHO TaKHe ~e pa: 

H SIAepHhiH paAHYC "iaCTHU, nony"ieHHhiH H3 aHanH3a ODhiTOB no ynp· 

ceSIHHlO /5/. 

CpaBHHBa.il nony"ieHHhie peaynbTaThl OTHOCHTenbHO ( r 2 )~ c 

nony"ieHHOH npH 6onee BhiCOKHX 9HeprHSIX AnSI 'II p - H p p -B3aRMOA' 

MO~HO BRAeTb, "iTO B npeAenaX 9KCnepHMeHTanbHhiX OlllH60K eenH"il 

He 38BHCHT OT THTia H aHeprHH CTanKHB810WHXCSI "iaCTHU. 

PacnpeAeneHRSI npoAOnbHhiX HMnynhCOB ( p 11 ) AnSI A -· 

K 0
- H rr -Me3oHOB e c.u.M. npeACTaaneHhi Ha pHc.2. Ha aTHX p 

HHA cneAyeT, "iTO o6paaoaaemHeCSI A -rHnepOHhi BbrneTaiOT a j 

6onhlllHMH p 
11 

B 38AHIOIO nonyc!tJepy, a K CL H rr -Me30Hhl - c 

HMnynocaMH - anepeA. 

3aBHCHMOCTb cpeAHeH aenH"iHHhl npOAOnbHOrO HMnynbC8 ( p 
OT HX MaCChi H MHO~eCTBeHHOC.TH pO~AeHHSI ( D 8 

Ka3aHa a Ta6n. 1. 

aap~eHHhiX 

Hcnonh3YSI aKcnepHMeHTanbHble AaHHbie o P II H P J. HMD 

rHnepOHOB, MO:>KHO 6hrn0 yCT8HOBHTb 1 "iTO OTHOWeHHe AHCnepCHH I 

----- ~ 
( ll PII l2 H nonepe"iHoro ( p J. l HMnynbCOB cornacyeTCSI c eenH"iHH 

UeBCKOrO C~aTHSI o6naCTH B3aHMOA9HCTBHSI1 a HMeHHO: AnSI BCeX 

pOHOB, He38BHCHMO OT MHO~eCTBeHHOCTH pO~AeHHSI, OTHOWeHHe J 

(~)~ 
TOpa rr -p CHCTeMhl y • 2 Pu~ K nopeHU-!fJaKTopy 9TOH ~e 

<PI> . 
Bhi"iHCneHHOH no !fJopMyne y • p- ,92 )K rAe ,9 - CKOpOCTb UE 

0 0 0 

nony:"iHnOCb paBHbiM aenH'IHHe: 

y I Yo (1,23 + 0,16). 

TaKHM o6paaoM, a npeAenax owH60K nopeHu-!fJaKTOpbl Y H Y, 

OAHHaKOBhl. 3TOT peaynbTaT MO~eT cny~HTb yKa3aHHeM H8 COXp 

paWeHHOrO pa3Mepa o6naCTH B3~HMOAeHCTBHSI B npouecce CTOnKH 

Me30Ha C npOTOHOM. 

CneAyeT OTMeTHTb, "iTO coxpaHeHHe aenH'IHHbl y I y 0 MO~ 
pH30B8Tb CTeneHb 9KCnepHM9HT8nbHOrO o60CHOBaHHSI !fJeHOMeHOJ 

HCTIOnb3058HHSI B pa3nH~HbiX CTaTHCTH"ieCKHX TeOpHSIX HeynpyrHX 

CTBHH K09~HUHeHTa lly
0

- npoAOnbHOro nopeHueacKoro c~a 

B3aHMOAeHCTBHSI, 
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TaTe H3Mepemdl H H.neHTH4JHKaUHH 6hmo Bhr.neneao 1963 cny

Hna ( 1 ) H ( 2 ) . 

crrpeaeneHHH IIOIIepe"lHbiX H IIpOaOJibHbiX HMIIYIIbCOB 

BTOpH"lHbiX "lB.CTHU 

neHHH nonepe'IHhiX HMnynhCOB .nnH A -rHnepoHOB, K2- H rr 

aoaaHHhiX B peaKUHHX ( 1) H ( 2), npe.ncTaaneHhi a a pHc,l, B 

eHhl Be1IH'IHHhl cpeAHHX 3Ha'leHH:fi nonepe'IHhiX HMnynhCOB ( Pj,) 
3aBHCHMOCTH OT MHO*eCTBeHHOCTH PO*AeHHH (na) 3apH*eH-

o6paruaeT Ha CeOSI BHHMaHHe CXOACTBO 4JopM paC~pe.neneHH~ 

nynhCOB anSI 'laCTHU paaaoii: MaCChi, KaK oKaaanocb 1 3TH pac-

'!We Bcero 6hrno 

W(pJ. ,pJ. 

OnHCBTh eAHHhlM Bhipa*eHHeM 
2 

PJ. 
-::;-
PJ. 

2 p .J.. 
e 

Pi 

BHAB 

(3) 

1 MO*HO BHAeTh, 'ITO cpeAHHe IIOIIepe'IHhie HMnynhChl BTOpH'I

npeaenax OWHOOK He 3aBHCHT (BO BCHKOM cny'!ae cna60 3a

• B To *e BpeMH MO*HO aaMeTHTh, 'IT.O cpe.nHHA nonepeq

TOpH'IHOll: 'laCTHUhl 3aBHCHT OT ee MaCChi, 

B03MO*HhiX o6'bHCHeHHii: aaaHCHMOCTH PJ. OT MaCChi 'laC-

H o6pa30BaHHe 'laCTHU 'lepea npoMe*yTO'IHhie COCTOHHHH /4/, 
\ 

'e npH pacnaae TaKHX COCTOHHH~ 0011ee TSDKenag 'laCTHUa YHO-

M, 001lhWH~ HMnynhC, 

li OO'bHCHeHHH yKa3aHHOi!: 3aBHCHMOCTH HCXOAHTh H3 COOOpa*e

e HYK1IOHa, TO MO*HO BHAeTh, 'ITO o6pa30BaHHe TH*91IhiX 'laC

OMy, CBH3aHO C M9HhWHMH npOCTpaHCTBeHHhlMH o6naCTSIMH 1 

IHHe rr -Me30HOB, l1cn01Ih3YH nony'leHHhie 3KCnepHM9HTanb-

MO*HO 6hmo oueHHTh paaMephr o6nacTH B3aHMo.nei!:cTBHst: 

- ~ 
( r 2 ) 

,. 

-13 = (0,46 + 0,02)•10 CM, 

~ 

KaK MO*HO 3aMeTHTh, 3T8 o6naCTh HM99T npHMepHO TaKHe *e pa3Mephl 1 KaK 

H HA9pHhl~ paAHYC 'laCTHU, nony'leHHhli!: H3 aHa1IH3a OnhiTOB no ynpyroMy pac

ceHHHIO /5/, • 

CpaBHHBa>! nony'leHHhie peaynhTaThl OTHOCHT91IhHO ( r 2
) 7ll C B91IH'IHHOi!:1 

nony'leHHOi!: npH 6onee BhiCOKHX 3Hepi'HSIX ):11ISI .fl' p - H p p -B3aHMOA9ll:CTBH~/5/, 
MO*HO BHA9Th, 'ITO B npeaenax 3KCnepHM9HT81lhHhlX OWHOOK B91IH'IHHa ( r 2 ) ~ 
He 3aBHCHT OT THna H 3H9pi'HH CTa1IKHBaiOWHXCSI 'laCTHU, 

PacnpeaeneHHH npo.nonhHhiX HMnynhCOB ( p 11 l .nnH A -rHnepoHOB, 

K0
- H rr -Me30HOB B c.u.M. npe.ncTasneHhi Ha pHc,2. l1a STHX pacnpe.nene

HHR cneayeT, 'ITO o6pa3oaaswHeCH A -rHnepoHhi BhmeTaJOT B ocHOBHOM c 

001lhWHMH Pll B 3aAHIOIO nonyc4Jepy, a K C!, H fT -Me30Hhl - C M9HhWHMH 

HMnynhCaMH - snepe,n, 

3aBHCHMOCTh Cpe.nHei!: B91IH'IHHhl npOA01IhHOI'O HMnynhCa ( pll) 'laCTHU 

OT HX MaCChi H MHO*eCTBeHHOqTH PO*A9HHSI ( n 
8 

) 3apSDKeHHhiX 'laCTHU no

Ka3aHa B Ta6n. 1. 
l1cn01Ih3YSI 3KCnepHM9HTa1IhHhie ,naHHhie 0 P II H p J. HMny 1IhCaX A -

ranepOHOB 1 MO*HO OhinO ycTaHOBHTh, 'ITO OTHOWeHHe AHCnepCH~ npOA01lhHOI'O 
--- :---:-1' . 

(A Pi! )2 H nonepe'!Horo ( p J.) HMnynhCOB cornacyeTCH c aenH'IHHO~ nopeH-

uescKoro C*aTHSI o61IaCTH B3aHMOAei!:CTBHSI, a HM9HHO: A1ISI BCeX A -I'Hne":' 

pOHOB, He3aBHCHMO OT MH0*9CTB9HHOCTH PO*A9HHSI, OTHOWeHHe nopeHU-4JaK-

(~)~ 
TOpa fl' -p CHCT9Mhl y • 2 Pu~ K 110p9HU-4JaKTOpy STOll: *e CHCT9Mhl1 

<P!> . 
Bhl'IHC119HHO~ no 4JopMyne y • p- ~2 )K I'A9 ~ - CKOpOCTh U9HTpa Mace, 

0 0 0 

n01IY.'IH110Ch paBHhiM B91IH'IHH9: 

.,. 
y I Yo (1,23 + 0,16). 

TaKHM o6pa30M, B npe.nenax orriH6oK nopeHu-4JaKTOphr Y H Y 
0 

OK8381IHCb 

OAHHBKOBhi, 3TOT pe3y1IhT8T MO~eT C1IY*HTh yKa3aHH9M Ha COXpaHeHHe COK

parueHHOI'O pa3Mepa o6naCTH B38HMO.Qell:CTBHSI B npouecce CT01IKHOB9HHSI. fT -

M930Ha C npOTOHOM, 

Cne.nyeT OTM9THTh, 'ITO coxpaHeHHe Be1IH'IHHhl y I y 0 MO*eT xapaKTe

pH30B8Th CTeneHh 3KCnepHM9HT81lhHOI'O OOOCHOBBHHSI 4JeHOM9H01IOI'H'I9CKOI'O 

HCII01Ih30BaHHSI B pa31IH'IHhiX CTaTHCTH'I9CKHX TeOpHSIX Heynpyi'HX B3aHMOAei!:-

CTBHi!: K03~HUH9HTa lly
0

- npOA01IhHOI'O 1IOpeHU9BCKOI'O C*BTHSI 00118CTH 

B3aHMO.Qei!:CTBHSI, 

~ 
5 
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8. Koop9 .. a7. .nonbHbiMH H rrorrepe'lHbiMH •• ....... HH Me)l(ay rrpo-... 

COC2"BBJ1Sl10J.UHMH HMIIynbCOB BTOpH'lHbiX 'lBCTHa 

flpH H3Y'f8HHH tr -p ,. TBH·" c 6onh!l10~ MH0)1(9CTB9HHOCTbiO pO)I(-. - B38HMO!Ienc n 

Jl9HH.II IIHOHOB (a• ~ 4 ){ HO 6ea o6pa30B8HHSI CTpaHHbiX 'l8CTHU) B PSIJ19 pa6oT/6-8/ 

6binS 06~apyJKeHa CHllbHS.II KOppenSIUH.SI norrepe"'HO~ H IIpOJlOnbHO~ KOMIIOH9HT 

HMIIynbCOB ft -MeaOHOB B C,U.M.: 6 binO IIOKaaaHO, "'TO rr- M930Hbl C M&nbJMH 

IIpOJlOllbHblMR HMIIYllbC&MR HMeiOT MBnbie norrepe"'Hbie HMIIynbCbl, cl>H3H'I9CKHft 

CMbiCn STHX ltOppen.IIUHA JlO CHX rrop erue He ycTaHoaneH. HarrpHMep, OCT89TC.SI 

He Bhl.IICHeHJib!M1 o6ycnosneHa nH aTa 38BHCHMOCTb uenHKOM 38KOHaMH COX

paHeJIH.II &Jt:eprua H HMnynbca HnH 8 ee ocHoae ne)I(HT orrpeaeneHHas ~H3H'Iec

Kas aaxoJt:oMepJt:OCTb apyroro xapaKTepa. KpoMe Toro, He uasecTJt:o, xapax-

TepHa nH yKa3&JIH8g KOppen.HUH.II TOnbKO 11n.11 rT -Me30HOB HnH OH8 HM99T 

M9CTO T8KJK9 H Jlng Jlpyrax "laCTHU, 38BHCHT HnH OHa OT THIIa peaKUHft, MHQ

)K9CTB9HHOCTH 'laCTuu, &HeprHH rrepBH"'Hoft "laCTHUhi H T.rr. B &Toft CHTyaUHH 

npeacTasnseT 6on&woA HHTepec aanbHeftwee H3y"leHHe aToro .IIBlleHas. 

Ha*e npu~O.Ll.IITC.II peaynbTaTbi H3y"leHHH Koppensruau Me)K.Qy npo.Qon&Hbi

MH H IIOnepe'lHbiMR KOMIIOH9HTaMH HMIIynbCOB JlnH pa3nH"'HbiX BTOpH"lHb!X '18C

THU, 06pa3yJOIIlHXC.II B ft- p -B3aHMOJlei!:CTBHHX, Koraa B 9THX )1{9 B3aHMOlleft

CTBHHX pO)KllaiOTC.II CTpaHHhle "laCTHUbl. 

Ha pac.3 npaae.QeHo JlByMepHoe pacnpeaeneHHe P.L. H p II Jlll.ll , 

Meaoaos, o6 paayJOmuxcs B 2- H 4-ny'l:eBbiX aseaaax. ITo aToMy pacnpeaene

HHJO MO)KHO o6aapy)KHTb cymecTaosaHHe KoppemiUHH Me*llY p .J. H p II : " -

M930Hbl C M&nbiMH Plj HM910T, KaK rrpaaHno, M9HbUIHe P.J. HMIIYllbCble 

Ha pHc.4 ans " -Meaoaos rrpHseaeHbl senu.JHHbi ji .J. , ycpeaaeHHhie 

DO HHTepsanaM npO.QOnbHOI KOMIIOH9HTb! HMIIynbCOB, Dns nony'l:9HH.II IIpHMep

HO O.QHHaKOBb!X OTHOCHTenbHbiX OWH6qx, HHTepsanbi IIO p II ·IIOJ16HpanHCb T8K
0 

'IT06bl B HHX nonaaano npH6nH3HTenbHo pasaoe 'lHcno " -Meaoaos. 

KaK MO)KHO BHll9Tb Ha puc.4, B IIOny"leHHOM pacnpeaeneHHH Koppen.HUHH Me)K-

llY p 1 H p npO.HBn.IIIOTC.II 6onee Harn.llllHO, 
• II 

B HHTepaane npOJ1QnbHb!X HMIIYllbCOB - 0,6 ~ ,,, s 0,3 M9TOJ10M x• 
6blna oueaeaa aepo.HTHOCTb coanaaeaus nony"leHHoro pacnpeaeneHH.II c npsMoft 

nuaueA. 0Ha oxaaanacb Me!lbwe 0,1% ( a • 4). Dns rr -Meaoaos c npo-

110nbHbiMH HMnynbCaMH, ne)KaiilHMH B HHTepsane - 0,2 ~ p II .~ 0,2, 6bm OII

peaenea xoa~~kuHeHT xoppensuuH: 

6 • 
t 

r • 
- - -, .. ' :L'- p p .J. U . . It 

[<ji 1 -ii 1 H p 1 
.J. .J. II pl)]" 

II 

OKaaanoch, "'TO OH paseH 0,51, &'l'o onpeaeneHHO 

- x) 
"!He aHa"'HTellbHOA xoppensusa MeliK.Qy P.J. B p II • 

Ha pac.4(6) npaae.QeHo llBYMepuoe pacnpeaeneaae 

f 

P.J. H p II 

Me30HOB H3 4-nyqeahiX asea.Q. CpaaHRBaSI pacnpeaeneRHSI, npaaeae 

pHC. 4 (a) H 4 ( 6), MO)KHO BH.Qe'l'b, 'ITO K8K JlllSI 2-lly'leBhiX, TaK H ll 

"leBbiX aseaA a pacnpeaeneHIJSIX sa6ntonaeTCs nono6HaSI cTpyxTYpa - THI 

3TO, aoaMO)KHO, oaHa'laeT, 'ITO yxaaasaaSI CTpyx'!'ypa a pacnpeaeneHI 

p MallO CBSI38Ra C K8KHMH-HHfiy.llb KoppellSIIlBSIMH M8)KJ1Y IIHOHaMH B 
II 

MHO)K9CTB9HHOrO pO)KJl9HHSI IIBOBOB. 
- 0 

Ha pac. 5 rrpuae.QeHo pacnpeneneuae P .J. a P11 nnH K. -Mea' 

paayJOUIHXCSI B 3B93Jl8X C p83llB"lHOA MH0)1{8CTB8HHOCTbiO 3apSI)K9HHll 

( n
8

•0,2,4 

HaSI CTpyKTypa 

a an ocb nn Sl • " 

HOB Bbipa)KeHa 

) • BH.LlHO, 'ITO B nnH 1'. 0 -Meaoeoa aaon10naeTcS1 : 

pacnpeneneHHSI THD8 BQnRbl 8H8llOrH'IRO TOMYo KaK 9' 

-Me30HOB. Onaai.to Mo:ltao aaMeTHTb, 'ITO aonHa anst 

cna6ee, "19M B cnylltuix " •Meao.Ros (oco6eHHO an: 

30HOB H3 0 -nyqeBbiX aeean). 

asyMepaoe pacnpeaeneaae npononbHOA H 
Ha puc.6 npuaeaeHO 

HOI xoMnoseHT HMIIyllbca nnst A -runepoeos. BunKo, 'ITO a o6nac 

aHa'l:eHHA p 11 yxaaaHHOA Bb!We ItoppenSIIlBH ae sa6n10naeTCS1. Cnen 

A -raneposoB BM810T MeCTO owu6xH 
THTb, O.QHaK01 'ITO B cnyqae 

'19M B Clly'l:aSIX rT - H 1'. ~-Me30ROB. 
11 T8K

0 
asanH3 9KCIIepHM9HT8llbBbiX J18RHb!X 0 ft P -B38HMOll' 

o6pa30BaKH9M CTp8RRb!X 118CTHil np·H HMIIYllbC8 4,0 fas/c IIOK83biBal 

mee: 
1) aa6nJOJl89TCSI 38M8TH8Sl xoppellSIIlHSI M8:1KllY DpO.LlOnhHb!MH 

HblMH KOMIIOR9HT8MH HMIIYllbCOB a' -M930BOB; 

2) aTa xoppenstllHSI sa6n1011aeTCS1 ( xoTSI B cna6ee, 'I eM y " 

TaK)I(9 B y K. 0 -Me30HOBj 

x) OTcy-rcTBBe xoppenmlBB xapax-repBayeTCR 3HaYeHBBM ' • 0 • 
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'"" me.Jf\~Y 11po.qonbHblMJI II liOIIepeqHbiMJI 

cocrasnaiOliiJIMH IIMIIynbcos sropllqHbiX qacrHI! 

H3y'ieHHH fT -p - B38HMO.lleikTBH1:t C 6om,IUo1:t MHO)!(eCTBeHHOCTbiO PO)!(

HOB (n,. ~4)( HO 6ea 06pa30B8HHH CTpaHHb!X 'iBCTHU) B pH.lle pa6oT/6-8/ 

apy*eaa CHnbaag xoppenHUHH nonepeqaoa H npononoaoa KoMnoHeHT 

,. -Meaoaoa a c.u.M.: 6omo noxaaaao, 'iTo ,._ MeaoHI>l c ManoiMH 

HMeiOT MB1Ib!e nonepe'iHb!e HMnynbCb!, 41H3H'ieCXH1t 

x KoppenHUHI:t no CHx nop eme He YCTaaoaneH, HanpHMep, ocTaeTcg 

o6ycnoaneaa nH STa aaaHcHMocTb uenHKOM aaxoHaMH cox-

H HMnynbca HnH a ee ocaoae ne*HT onpeneneaHaH ~H3H'iec
MepaocTb .Qpyroro xapaxTepa, KpoMe Toro, He HaaecTHo, xapax

KaaaHHag KoppensmHH Tonoxo .ll1IH ,. -MeaoHoa unu OHa HMeeT 

e H .ll1IH .llPYf'HX 'iBCTHU, 3BBHCHT H1IH OHa OT THna peaKUHI:t, MHo-

TH 'iBCTHI{, SHepf'HH nepBH'iHOit 'iaCTHUb! H T,n, B STolt CHTYaUHH 

eT 6onomott HHTepec .llanoHeltmee Hay'ieHHe SToro .smneHusr. 

npHBO.QHTCH peaynbTBTb! H3Y'ieHHH KOppenHUHH Me)!(.Qy flPO.ll01IbHbi

'iHb!MH KOMnoHeHTBMH HMnynbcoa .ll1IH PB31IH'iHb!X BTOPH'iHblX 'iac

IU:HXCg B II' -p -BaaHMO.QellcTBHHX, KOf'.Qa B STHX )!(e BaaHMO.Qelt
BIOTCg CTPBHHble 'iBCTHUb!, 

.3 •P•••Mno AByMepaoe pacnpeneneaae P~ H •11 Ana • 

83YIOIU:HXCg B 2- H 4-ny'ieBblX 3Be3.Qax. no STOMy pacnpe.QeJie-

6Hapy'<H,., cymecTBoaa ••• xoppen"""" Me><ny p ~ • p 11 ' • -
1IbiMH p 

11 
HMeiOT, xax npaaHno, MeHbiU:ue p J. HMnyn&c.bz, 

.ling ,. -MeaoHoa npHBe.lleHbi aenH'iHH.bi Jl' J. , ycpe.liHeHH.bie 

npononbaoa ROMnoaenr,.. """Y""coa. l!na "'"'Y•••••, npaMep.. 
OTHOCHTen.bHblX OlUHOQXc HHTeDRAJT~! no 

• --·· r If :•v.<.~oHpanHCb Tax, 
nona.Qano npH6nHaHTen~:.Ho paaHoe 'iMcno ,. -MeaoHoa, 

Ha PHc,4, a nony'ieHHOM pacnpe.lleneHHH xoppensmHH Me)!(-

eT.b 

npoHanHIOTcg 6onee HarnH.liHo, 

••• nponon •• ,.. •• ....,.,cos - 0,6 ~ •
11 

:; 0,8 MeTOAoM ~· 
epoaraoc,., coananeHHa nony••••oro pacnpeneneaaa c "Pm.oa 

""•••c• """""'• 0 ,I % ( • • 4). lin a • -Meaonoa c npo

bca,.a, """'""'""" a ••••Paane - 0,2 $ p 
11 

. .c 0,2, 6,..n on-HeaT KoppenHUHH: 

6 

• 

r • PI!P..L- PJIP.l. 

[(-2 --2)( -2- -ll) ]~ 
P.l. PJ. Pll Pll (4) 

Oxaaanocb, 'iTo ou paaeH 0,51, STo onpe.QeneHHO yxaabiBaeT Ha HaJIH-

- x) 'iHe aHa'iHTenoHolt xoppeJIHUHH Me*.llY p .1. H p 11 

Ha pHc.4(6) npHBe.QeHo .llBYMepaoe pacnpeaeneHHe PJ. H P 11 .ll1I51" -

MeaoHoa ua 4-ny'ieBbiX aaea.Q. CpaBHHBag pacnpe.QeneHHB, npHBe.QeHH.bie HB 

pHC. 4(a) H 4(6), MO)!(HO BH.QeTI:., 'iTO Kax .ll1I51 2-ny'ieB.blX, Tax H .ll1ISI 4-ny

'ieBb!X aaea.Q s pacnpe.Qe1IeHaHx Ha6niO.QaeTcH no.Qo6HaSI CTpyxTypa - THna aonHbi, 

3To, B03MO)!(HO, oaHa'iaeT, 'iTo yxaaaHHag CTpyxrypa a pacnpe.QeneHHSIX ji'J. H 

p 11 Mano cagaaHa c xaxHMH-HH6y.QI:. xoppensmHBMH Me*.llY nuoHaMH a npouecce 
MHO)!(eCTBeHHOro po*.lleHHSl nHoHoa. 

Ha pHc, 5 npHBe.QeHo pacnpe.QeJieHue PJ. H P
11 

.Qng 1: 0 -MeaoHoa, o6-

paayiOIU:Hxcg s aaeaaax c paanH'iHolt MHO)!(eCTBeHHOCTbiO aapSI)!(eHH.biX 'iacTeu 
I - --- ...... ~- - -

) •. thtanu, 'lTv n .1.1nS1 X:" -MeaoHoa HaoniO.QaeTcg xapaxTep-Hag CTpyxTypa 

tl81IOCb .Q1ISI , fT 
pacnpe.QeneHHSI THna B01IHbi 8H81IOf'H'IfHO TO My, Kax STO Ha6niO

-Me30HOB, 0.QH8XO MO>i<Ho 3aMeTHTb, 'ITO B01IH8 tl1ISI 1: 0 -Meao

C1Ia6ee, 'ieM B cny'JiaHx rr -MeaoHoa ( oco6eaao .ll1I51 1:. 0 -Me-
HOB Bblp8)!(eHa 

30HOB H3 0 -ny'leBbiX 3Bea.Q). 

Ha pHc.6 npHae.Qeao .llBYMepaoe pacnpe.Qeneaue npoaon~:.Holt e nonepeq

aott KoMnoaeaT HMnynoca .Qng A -runepoaoa, Buaao, 'iTo a o6nacTe Mani>Ix 

3HB'ieaett p 11 yxaaaaaott BbiiUe xoppengueu He aa6niO.QaeTcg, Cne.QyeT aaMe

THTb, oaaaxo, 'ITo a cny'lfae A -runepoaoa HMeiOT MecTo owu6xe 6on~:.wue , 
'leM B C1IY'I8SIX 

, - R 1: 0 -Meaoaoa. 

' 11Tax, BHanua sxcnepeMeHTani:.H.biX .liBHHbiX o ,. p -aaaeMo.QellcTaegx c 

o6paaosaaueM CTpaHHI>IX 'laCTHU npu HMnyn~:.ce 4,0 rsa/c noxaabiBaeT cneayiO
mee: 

1) Ha6niOaaeTcg aaMeTHas: xoppenHQRg MelK.Qy npo.Q01II:.HblMH H nonepeq-
HI>IMH KOMflOHeHTaMH HMflY1IbCOB fT -Meaoaoa; 

2) sTa xoppengueg aa6n10aaeTcg ( XoTg e cna6ee, 'If eM y rr 
TaKlKe u y 1: 0 -Meaoaoa; -Meaoaoa) 

x) 0'1'CY'I'C'I'BHe KOppenHilHB XapaKrepsaye'I'CB 3HB'l8HHeM 
r-o 

~ 
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3) YKB38HHBH KOppen.srUHH HMeeT MeCTO He TOIIbKO B MHOI'OfiHOHHblX 

•P88KUHSIX, HO TBK)Ke H B peaKUHHX C MeHblllHM 'IHCIIOM IT -Me30HOB, 

EcnH yMeHbllleHHe p+ qacTHll npH npHOnH)KeHHH HX npoaonbHblX HMnynb

K M8KCHMBnbHO B03MO)KHbiM B C,U,M, cneayeT H3 38KOH8 COXpaHeHH.sr HM-

3HB'IHTenbHOe yMeHhllleHHe P.J. npH MBnbiX Pii He HMeeT TBKOl'O 

o5'b.srcaeHHSI. HanpnMep, asTopbi pa5oTbi /6,11 1 HccneaySI " p -

B3BHMOaeiiCTBHSI 5e3 o5pa30B8HHSI CTpaHHblX 'IBCTHU, npHUIIIH K BblBOay
1 

'ITO 

Ha6moaaeMa.sr B aKcnepHMeHTe KOppenSIUHSI Me;>Kay P,L H pil He MO)KeT Ob!Tb 

OO'bHCHeHa y'leTOM $a30BOI'O OO'beMa (no Kpai!:Hei!: Mepe KOnH'IeCTBeHH0)
1 

a 

MO)KeT CIIY;>KHTb YK838HHeM B nonb3Y 00p830B8HHH 'IBCTHU 'lepe3 asa npoMe

, )KYTO'IHb!X COCTOSIHHH, ABTOpbl apyroi!: paOOTbl /8/1 BH81IH3Hpy.sr 8H81IOI'H'1Hble 

&KcnepHMeHTanhHhie aaHHhie 1 yTsep)KaaiOTI 'ITO yKa3aHHa.sr KoppensmRsr Me)Kay 

PJ. H P 11 MO;>KeT 6biTb onHcaaa <jla3osoA KpRaoA snonHe yaoaneTaopHTenb-

B cs.sr3H c aTHM aaMn TaK;>Ke 5hma caenaHa nonbiTKa o5'bstCHHTb Ha6-

cooTseTCTBYIOlliHM <jla30BhiM OO'beMOM, 

Pac'!eT <jla30BhiX KpnahiX nposotmncSI c noMOllihiO MeToaHKH "cnyqai!:HbiX 

3_Be3a" I npeano)KeHHoA f.l1.KonhinoshiM 19!, Cneaysr aToA MeToaRKe
1 

MO)KHO 

B paMKax 3aKoHa coxpaaeanSI HMnynhca cnyqaAHo pa3bii'paTb 4-HMnynb-

Cb! P1 
P2 ' • • • P n CHCT8Mbl 'l8CTHll 112 1 • • • D H nony'IHTb Ta6-

IIHuy cnyqaAHhiX 3Be3a. TaKHe Ta5nHUhi OhiiiH creHepHposaHhi an.sr paccMaT

PHBaeMbiX peaKUHA ( 1 ) H ( 2). C llOMOllib!O ~THX T801IHU H C Y'leTOM Ce'leHHii 

pa3nR'IHbiX peaKuHA 
131 

aaxoannHCb cpeaHHe 3Ha'leHH.sr PJ. B onpeaeneH

HbiX HHTepsanax 3H8'1eHHll llPOilOIIbHOro HMllYIIbCa, 

Pe3ynbT8Tbi pac'!eTa anSI rr -Me30HOB npeac-.asneHbl Ha pRc.7. Ha pH-

cyaKe BHaHo1 'ITO a o6nacTH MBIIhiX 3Ha'leHRA p II 
cpeaHHe 3Ha'leHH.sr P.l 

3aMeTHO yMeHblll8IOTCSI T8K )Ke, KaK Ha 3KCnepHMeHT81IbHOii I'HCTOI'paMMe 

(CM, pHc.4). 0TCIOaa MO)KHO 38KIIIO'IHTb 1 'ITO Ha5niOaaeMa.sr KOppeliSIUHSI Me)K

ay p II - H PJ.- HMfiYIIbC8MH IT -Me30HOB, BO BCSIKOM Cnyqae '18CTH'IH0
1 

Mo

)KeT 6b!Th onHcaHa <jla30BbiM o5'heMoM. EcnH, oaHaKo, paccMoTpeTb aKcnepR

MeHTanbHbie pacnpeaeneHHH anH apyrHx BTOPH'IHbiX 'laCTHU ( A -rHnepoHos 

H I{ 

0 
-Me30HOB) 1 TO OK83biB8eTCH, 'ITO KOppeliHUHSI He MO)KeT Ob!Tb OO'bSICHe

Ha CT8THCTH'IeCKOft MO.Oellb!O, Lleil:cTBHTellbH0
1 

B axcnepHMeHTe, HanpHMep, 

He Ha6niOaaeTCSI CHMMeTpHH B pacnpe.oeneHHSIX no p .L H P II ansr I{ -Me-- 0 

8 

• r . l, 

{ •:'' ,j, '~j.~ I 'I, ,'• '.'.\\I 

30HOB H A -rHnepoHos ( B 

3
H c aTHM HMeeT CMbiCII PBCCMOTpeTb BllbTepHaTHBJi 

aenu o5'bHCHeHRe, He onHpaiOmeecsr aa npe.onono)Keaae 

B030y;>K.Q9HHOft CHCTeMb!, npome BCero HCilOIIb30B8Tb 
" /10/ UHH 

Ecnn " -Me30Hhi o5paaylOTCsr npR pacna.oe .osyx aoaC5y)K.oeaa 

.OBH;>KYlliHXCSI B npOTHBOfiOIIO)I(Hb!X HanpasneHHSIX
1 

TO H3 KHHeMBTH'le 

pa)KeHHA cne.oyeT O)KR.OaTb xoppensruHlO M8)1(Jly PJ. 
H , 

P II : 
MBIIhiMH p II aon)KHbi HMeTb TaK)Ke H Manbxe p-" • KoHe'lao

1 

a To 5 

MeCTO npH npe.QllOIIO)KeHHHI 'ITO OOe B030y)I(Jl8HHble CHCTeMbl COXpt 

BOH8'181IbHbl8 HanpaBII8HHSI .llBH)K8HHSI nepBH'IHblX '18CTHU, a f1 

c.u.M. nOKOH aTHX CHCTeM pacnpeaenHlOTcsr H30Tponao. B HallleM c. 

6y)I(Jl9HHbiMH CHCTeMaMH MOI'yT Ob!Tb, HailpHMep, H3B8CTHb!e I'Hn 

JC -Me30HHble pe30H8HCbl, 

B 38KIIIO'IeHHe BBTOpb! npHHOCSIT rny6oxyJO 6naroaapHOCTb r. 
sy aa noMOllib a npoae.oeHHH pac'!eTOB; KHM XH Hay H 3.f.By5em 

CY;>KJl9HHe 3KCnepHM9HT81IbHbiX llBHHbiX H U9HHbl8 3BMe'IBHHH, a Ta 

paaTaM B.ct>.HHKHTRaoA, T.l1.BopRcoaoA, E.A.MaKnaKosoA, H.A.n 

H A.H.CoKOBHHHOA, y'laCTBOBaBwHM B H3MepeaKsrx. 

n H T e p a T,y p a 

1. BaH TaH-qaH, M.H.ConoBbeB, JO.H. mxo6HH. nra Jl/91, 41 (1959). 
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1-8098, .ayoHa (1988). 

8. B.n.BaHHHK, A.A.KyaHeuos, KHM XH 11H, H.H.MenbHHKOBa, B. lla.a.pa, 

llpenpHHT 011HJ1 1-8882, ,ayoHa (1988). 

4. A,Bigi, S,Brandt et aJ. Nuove Cimento, g 1265 (1964), 

5. V.S.Barashenkov. F'ortschritte d, Phys,, g 29 (1961). 

6, M,Bardadin, L.Michejda, et a1. Repot N 511 /VI, Warsawa, (1 

7. B.A.BensrKOB, 

8. M,Bardadin, 

E.H.Kna.a.HHUKasr, E.C.KyaHeuosa H .a.p. Ht~J,..§, 884 ( H 

L,Michejda, et aJ., Phys. Letters, 21, 351 (1966}. 
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Ka3aHHaSI KOppenSIUHSI HMeeT MeCTO He TOnbKO B MHOI"'OfiHOHHb!X 

HO TaKlKe H B peaKllHSIX C MeHblllHM 'IHCnOM 77 -Me30HOB, 

yMeHbllleHHe P-t 'iaCTHll npH npM6nH)I{eHHH HX npo,oonbHblX HMnynb

iCHManbHO B03M0)1{HbiM B C,U,M, cne,oyeT H3 38KOHa COXpaHeHHSI HM-

3Ha'iHTenbHOe yMeHbllleHHe PJ. npH Manb!X Pi! He HMeeT TaKOI"'O 

o6'bSICHea«sr. HanpHMep, aBTOpbi pa6oTbi 16,71, MCcne.oyH 77 p -

CTBH SI 6e3 o6pa3 OB8HH SI CTpaHHb!X 'l:aCTHU, npHlllnH K Bb!BO.OY, 'ITO 

aSI B 3KCnepMMeHTe KoppenSIUHS! Me)I{,Oy PJ,. H pll He MO)I{eT 6b!Tb 

y'l:eTOM $a30BOI"'O 06'beMa (no Kpafi:HeH Mepe KOnH'IeCTBeHHO), a 

)I{HTb yKaaaHHeM B nonbay o6paaoBaHHSI 'iaCTHll 'iepea ,oBa npoMe

cocTOSIHHSI, ABTOPbi ,opyroA pa6oTbi 181, aHanM3Mpysr aaanorM'l:lible 

TanbHbie .08HHbie, yTBep)I{,0810T, 'ITO yKa3aHHaSI KOppenSIUHS! M9)1{.0Y 

MO)I{eT 6b!Tb OnHCaHa ~830BOH KpHBOH BnOnHe Y.OOBneTBOpHTenb-

aTHM HaMH T8K)I{e 6bina c.oenaaa nonbiTKa o6'bSICHHTb aa6-

KoppensrUHJO COOTBeTCTBY!OillHM ~830Bb!M 06'beMOM, 

T ~830Bb!X KPHBbiX npOBO.OHnCSI C nOMOillbiO MeTO.OHKH "cny'l:aHHblX 

.ono)l{eHHOii r .l1.Konbin0BblM 19!. Cne.oysr 3TOH MeTO.OHKe, MO)I{HO 

aaKoaa coxpaHeHHSI MMnynbca cnyqaii:ao paabirpaTb 4-«Mnynh-

P2 ' • • • P n CHCTeMbl 'i8CTHll 1,2, , , , D H nony'iHTb Tao-

HHbiX aBea.o. TaKMe Ta6nHUbi 6binH creaepMpOBaHbi .onsr paccMaT

eaKUHH (1) H (2), C noMOillbiO ~THX Ta6nHU H C y'ieTOM Ce'ieHHt!: 

peaKUHH /
3 / HaXO.OHnHCb cpe,OHH9 3Ha'leHHSI P.j. B onpe.oenea-

anax aHa'ieHHH npo.oonbHoro HMnynbca. 

bTaThi pacqeTa .onSI 11 -MeaoHOB npe.ocTaBneHbi Ha pMd.7. Ha pH-

, 'ITo B o6nacTH ManbiX aaa'l:ea«A p II cpe.OHHe 3Ha'l:9HHSI P.l 
eHblll810TCSI TaK )l{e, KaK Ha 3KCnepHM9HTanbHOH I"'HCTOI"'paMMe 

• 0TCIO.Oa MO)I{HO 38KniO'l:HTb, 'iTO Ha6nJO,oaeM8SI KOppenSIUHS! Me)I{

PJ.- HMnynbC8MH 11 -Me30HOB, BO BCSIKOM cnyqae '18CTH'IHO, MO

HCaHa tjlaaoBbiM o6'beMOM, EcnH, o.oaaKo, paccMoTpeTb aKcnepM-

pacnpe.oeneaMsr .onsr .opyrMX BTOPH'l:HbiX 'l:aCTHU ( A -rMnepoaoB 

HOB), TO OK83hiBaeTcsr, 'iTO KOppenSIUHSI He MO)I{eT Ob!Tb 06'bSICHe

'ieCKOH MO,OenbJO, .Qefi:CTBMTenbHO, B 3KCnepHM9HTe, aanpMMep, 

TCSI CHMMeTpHH B pacnpe,oeneHHSIX no p J.. H p
11 

.onsr K· 0
-Me-

8 

JA 

30HOB H A -rMnepoHoB ( B oco6eHHOCTH .onSI 0- ny'l:eBblX co6biTHA). B CBsr-

3H C 3THM HMeeT CMbiCn paCCMOTpeTb anbT9pHaTHBHOe CT8THCTll:'ieCKOH MO-
' 

.oenM oo'bsrcaeHMe, ae onMpaJOmeecsr aa npe.onono)l{eHMe o6 o6paaoBaHHH e.oMHot!: 

Boa6y)I{.OeHHOt!: CHCTeMbi. Opome Bcero Mcnonb30BaTb Mo,oenh PHHBPHbiX peaK

UHt!: /10/ 

EcnH 11 -Me30Hbi o6paayJOTCSI npM pacna.oe .OBYX B036y)I{.09HHbiX CHCTeM, 

.OBH)I{YIUHXCSI B npOTHBOnonO)I{HbiX HanpaBneHHSIX, TO H3 KHHeM8TH'i9CKHX C006-

pa)l{eHHH cne.oyeT O)I{H.QaTb KoppenSIUHJO Me*.OY PJ. H p" : rt -M930Hbl C 

MBnbiMH pll .OOn)I{Hbl HM9Tb T8K)I{9 H Manbie P.j. • Koae'l:HO, aTo 6y,oeT HMeTb 

M9CTO npH npe,ononO)I{9HHH, 'ITO o6e B030Y*.09HHble CHCT9Mbl COXpaHSIIOT nep-

BOHa'l:anbHbl9 HanpaBneHHS! .OBH*9HHSI nepBH'l:HbiX '18CTHU, a rt -M930Hbl B 

c.u.M. noKosr aTHX cHcTeM pacnpe.oensrJOTCSI HaoTponao. B HallleM cny'l:ae B03-

6y*.oeaabiMH CHCTeMaMH MOI"'YT 6b!Tb, HanpHMep, H3B9CTHb!9 I"'HnepOHHbie H 

K -MeaoHHbie peaoaaacbi, 

B 3aKn10'19HHe aBTOpb! npHHOCSIT rny60KYIO 6naro.oapHOCTb r.H.KonbinO

BY 38 fiOMOillb B npOB9.09HHH pac'l:eTOB, KHM XH Hay H a.r.By6eneBy aa o6-

CY*.09HH9 3KCnepHM9HT8nbHbiX .OaHHbiX H U9HHbl9 38M9'18HHSI, a TBK*e naoo

paHT8M B.<ll.HHKHTHHoA, T.H.BopHCOBoii:, E.A.MaKnaKoBoA, H.A.DepBylllHHOA 

H A.H.CoKOBHHHOA, yqacTBOBaBillHM B H3Mepea:Hsrx. 

n H T e p 8 T,y p 8 

1. BaH FaH-'IBH, M.H.ConoBbeB, IO.H. WKC6HH. nra N91, 41 (1959}. 

2. B.n;BaHHHK, A.A.Kyaneuoa, H.H.MenbHHKOBa, B. 'ia.apaa. llpenpHHT OHHH, 

1-8096, .0y6Ha (1 966). 

8. s.n.BaHHHK, A.A.Kyaneuoa, KHM XH HH, H.H.MenbHHKOBa, B. 'ia.apaa. 

llpenpHHT OHHH 1-8682, .0y6na (1968). 

4. A.Bigi, S,Brandt et aJ. Nuovo Cimento, ~ ~265 (~964). 

5. V.S.Barashenkov. F'ortschritte d, Phys,, g 29 (~96~). 

6, M.Barcladin, L.Michejda, et aJ. Repot N 5~~ /VI, Warsawa, (~964), 

7, B.A.Benaxoa, E.H.Kna.aHHUKaa, E.C.Kyaneuoaa H .ap. Hct>,.§, 884 (1967). 

B. M,Barcladin, L.Michejda, et aJ., Phys. Letters, 2~ • .35~ (~966). 
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9. r.H. Konblnoa, B.E.KoMonoaa. npenpHHT OHRH, P-2027, P.y6HB, 1964. 

10. 3.r.By6enea. Tpyllbi XII MeJKilYHapollHOit xoHijlepeHUHH no tjlnanxe BbiCD

xnx aHeprHit 1964 r., P.y6Ha. AToMH31lBT, 1966, T.1, cTp. 561; B.A • .Se-

nHKOB, 3.r • .Sy6enea. Haa. AH CCCP, 31, N99, 1491 (1967 ). 

PyKonucb nocTynuna B H3AaTenbCKHA oTAen 

3 HlOHSI 1968 roAa. 

p 
(MsB/c) 

P.j. 

(MsB/c) 

~~· 
(MsB/c) 

D 

1 

p ' p .. 

)3 C,!.(,M, 

Ta6JIH!.(a I 

Cpe.l(HI1e xapaKrep11C Tl1KI1 B TOp11"4Hb!X tiaC TI1U 

Bl1.1( 
qac
TI1I\bl 

A 

A 

K" 

,-

A 
K" 

,-

A 

[(0 

" 

/ 
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