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B OCHOBy peq,epHpyeMoll AHCCCpTallHH nonOlKCH 9KcnepHMBHTanbHblll M8T8pHan no Hey-

npyrHM B3aHMOACIICTBHHM -MC30HOB HMnynhca 7 ran/c C HyKnoHaMH, nony'IBHHblll MB• 

TOI\HKOII HABPHbIX qJOT03MynhCHll. 3Ta pa6oTa, KOTopaH 6bma OAHOII H3 nepBbIX no AaHHOll 

TBMaTHKB Ha CHHXpoq,a30TpOH0 B ny6HB 1 npoBOI\HilaCb KOililBKTHBOM rpynnbl aay'IH0-3KCnepH

MBHTaITbHOrO OTAena Jla6opaTopHH Bb!COKHX 9HBprHi! OlUUI. 

ITepBOHa'lanhHblB peaynbTaTbl 6bmH AOilOlKCHbl Ha KHBBCKOII KOHq,epeHIIHH no qJH3HKe 'laC• 

THII Bb!COKHX 3Heprm1 n 1959 :/
11 

H Ha KOHq,epeHIIHH n Po'IBCTepe (CllIA) n 1960 r/21• 

Eonee nonHhlB 3KCnBpHMBHTanbHbl0 peaynbTaTbI, OCHOBHblB BblBOAbl .H conocTaBnBHHH C 

/3-7/ 
ApyrHMH pa6oTaMH ony6nHKOBaHbl B CTaTbHX • 

AHanorH'IHbIB Hccne11onaHHH B na6opaTopHHX CTpaH-y<taCTHHII OH.HH - ',lexocnoBaKHH, 
· /8-10/ /11, l2t 

rnP, BearpHH, KHP ' a TaKJKB peaynbTaTbl ApyrHx .3KCnepHMBHTOB (cM.,HanpHMBp /, 

1101\TBBpl\HnH OCHOBHblB BblBOAbl Hamel! pa60Tbl. 

B nepnon rnane conepJKHTCH KpaTKHll o6aop· 3KC118pHMBHTanbHblX H TeopeTH'IBCKHX pa-

6oT, IIOCBHIIICHHblX BonpocaM H3Y'IBHHlt CTpyKTypbl HyKnoHa H MBXaHH3Ma aeynpyrHX 1rN 

CTOilKHOBBHHfl. 

HaBBCTHblli K aaqany 11acTOH11Ieli pa6oTbl SKcnepHMBHTanbHblli MaTBpHan B o6nacTH HM-

/ 13 14/ 
nynhCOB If - -MB30110B Bb!IIIB 1,6 fsB/ C q,aKTH'IBCKH HC'IBpllbIBancst pa6oTaMH 1 

1 BblllOil-

llBllllblMH Ha CTaTHCTHKB OKono 200 cnyqaen. B nocne1111Hx nnepBblB IIOHBHnHCb Ka'IBCTBBllllblB 

yKaaaHHH Ha aCHMMBTpHlo BbmeTa npoTOIIOB H If -MB30110B B c.u.H. 1rN • 

CTaTHCTH'IBCKaH TeopHH MHOlKBCTBBHHOro POJKABHHH 'laCTHII $epMH, npHMBIIHBIIIaHCH 

AnH OIIHCaHHH 06I11HX xapaKTBpHCTHK CTOilKHOBBHHfl (caa'lana NN , a aaTeM n 1rN ), 

He Morna o6'bHCHHTb B03HHKIII0l! aCHMMBTpHH, a T8KlKB 11ana aaa'IHTBilb/100 pacXOlKI\BHHB C 

Ollb!TOM npH o6'bHCHBHHH MHOJKBCTBBHHOCTH BTOpH'IHblX '18CTHII B nponeccax 8HHHrHITHIIHH H 

CB'IBHHll reaepanHH CTp8HHblX qacTHII B aeynpyrHX CTOnKHOBBHHHX. 

ITepBoHa'lailbHblll BapHaHT TeopHH $epMH npeTepnen pst,'.l H3MBHBHHi!, KOTOpblB 6bmH 

CB!t3aHbl co CTpyKTypHblMH npeACTaBnCHHHMH O HyKnoHe. ITosToMy OAHH H3 naparpaq,oB 

(§ 3) IIOCBHlllBH nonpocaM H3Y'IBHH!t sneKTpOMarHHTHOl! H HABPHOfl CTpyKTypbI HYKilOHa. 
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Pa3nene11He 11yKno11a 118 oonacTH pa3nH'l'.II0A CTpyKTypbl B 3118'l'.HT8llbllOA cTene11H no)l)lep)KH

BaeTClI npenn0)K8JIII0A t.fy nnlI O0'hlICllellHlI BII0ManHH B MarllHTllblX MOMe11TaX IIYKllOII0B MaTe

M8TH'l'.8CKOA ¢opMynHpOBKOA Hneu IOKBBbl. 8 TaKJKe pe3ynbT8T8MH onbIT0B Xo¢mTanTepa. 

PacCMOTpe11He ITN -paccelIIIHlI B oonaCTH 1-5 raB MeT0AOM KB83HKll8CCH'l'.8CK0ro 
/15/ 

npH0llH)KeJIHlI TO)Ke noKa3ano Te11ne11UHIO K B0311HKH0BellHIO 'l'.epll0Tbl B ueHTpe IIYKll0IIB. 

Bb1meyKa38llllb!e q,aKTbl, a T8K)Ke 0611apy)KeJ1He HYKllOHllbIX H Me30llllblX H3008pllb!X coc

T0SIIIHA npnBenH K pstny MOAHqlHK8UHA CTBTHCTH'l'.eCKOA TeopHH. 

/16/ 
C.3. BenellbKHA H np. BBenH B pac'l'.eTbl no CTBTHCTH'l'.eCK0il TeopHH 11apstny C 

IT -M830118MH, 11yKno11aMH H CTp81111blMH 'l'.8CTHU8MH H3008pllble COCT0HIIHSI HYKll0II0B. 

B pstne paooT (B.C, Bapame11KoB, B.H. PycbKHH H np.) a11anH3Hpoaanoch BBene11He B 

CT8THCTH'l'.8CKYIO TeopHIO MII0)KeCTBe1111oro po)KflellHlI M830IIII0A H3o6apb1. 

nng O0'hlIClleHHlI 8CHMM8TpHH BblneTa BTOpH'l'.llblX 'l'.BCTHU 0blnH npuane'l'.ellbl CTPYKTYP

/ 17 18/ 
11ble npencTaBne11ug o 11yKno11e, paccM0Tpe11 Knacc nepuq,epu'l'.ecKux B3aHMoneAcTBHA ' • 

3TH MonenH 11eCK0nbKO ynyqmanH K8'l'.8CTB8111108 cornacne TeopHH C 3KCnepHMellTOM, on

llBKO He MornH OIIHC8Tb non11y10 KapTHIIY B38HMoneilCTBHA. 

3a nocnen11ee BpeMlI mnpoKoe npHMe11e11ne nony'l'.Hna Monenb 06Me11a on11HM IT 

Me30IIOM. Oc110Baoe npHM811811He 3TB Monenb 11amna nnlI O0'hlICJleJIHlI B38H~oneilCTBHil C po)!(-

ne11ueM on11oro - nnyx 11 -Me30110B, MeTon t.fy n nay no3nonun onpenenstTb ceqe11uS1 

IT1T -B38HMoneilcTnllH, 38BHCHMOCTb C8'l'.811HlI u 
IT1T 

OT nonHoil a11eprHH n CHCTeMe U811T-

pa H118pUHH ABYX IT -M830Hon. ITpH H0llblTKBX npuMe11e11HH TeopHH OilH0Me30HII0ro O0Mena 

K 11eynpyrHM, B38HMoneilCTBHHM npH 6onbmHX. 311eprHlIX (11ecKonbKO ran) ncTp8THllHCb Tpyn

H0CTH, cnlI38HHbI8 C neonno3H8'l'.HOCTblO KpHTepnen OT6opa ( orpaHH'l'.eHHe M8llb!MH nepena

'l'.BMH HMnynbca HYKn0HY, KpHTepHil TpeilMa11a-.H11ra ••• ) II C 6onbmeil MJI0)K8CTB811JI0CTblO 

p0)Kfl88MblX IT -Me3011on. Pe3ynhTBTb1 11amero H pstna npyrux aKcnepuMeHTOB nenocpen-

CTnea110 YK83blB8IOT Ha orpa11H'l'.8IIII0CTb oonaCTH npHMell8HHH 3T0il Teopuu. 

KpaTKoe H naneKo 11e nonnoe onuca11ne cn0)KHnmeilcst cnTyaunu yKa3b!BaeT 11a To, 'l'.To 

B 118CTOSll!lee BpeMH B cneTe aKcnepnMe11TanbllblX nallllb!X anpo6npona11 p!I,~ T80p8TH'l'.8CKHX 

Moneneil, onnaK0 neT CKOHbKO-IIH0Yilb 0AII03118'l'.II0il MonenH, O0'hlICIIHIOl!leil MexaHH3M 11eynpy-

rnx ITN -B3'111MOneilcTnnil, a aKcnepuMeHT8Ilbllbie fi811Hb[e ffY)Kfi8IOTCH B nanhlleilmeM 

nocnenonaTenbHOM yTo'l'.11e11un. 

Bo BTOpoil rnane onHCbIBBeTClI npHMellstBWBlICH M8T0ilHKa H npHB0AHTClI 0CIIOBllbl8 

pe3ynbT8Tbl 3KcnepHM811TS. 

KaMepa H3 240 cnoeB HA0pH0J1 qlOT03MynbCHH HHK<l>H-P T0nl!lHII0il 400 MK II p83Me-

pOM 10 X 20 cM
2 

0bin8 oony'l'.eHa n ny'l'.Ke IT- -M830H0n C HMnynbCOM 6,8'!:_0,6 ran/c. 

IT011cK CO0blTHA npoH3nonunclI B ll811TpanbHOil 'l'.8CTH K8M8pbl M8T0A0M 0blCTporo npoc

M0Tpa anonb cnena, np11 3T0M B03Bpame11ue cTonHKa MHK
0

pocKona B Hcxonnoe nono)KeHHe 

4 

it r 
I 
,II' 

l 

:,f 
1 · 

0b!IlO 8BTOMSTH3Hponano. OT6op neynpyrnx B38HMoneAcTnHil npoH3BOAHnClI n nBe CTBAHH: 

11enocpencTBeH110 npu npoCMOTpe no H3BeCTHbIM Ka'l'.eCTBellHblM KpHTepHlIM, a nocne npoae

neHHH Bcex H3MepeHHil Ha cnenax nT0PH'l'.HblX 'l'.8CTHn C H0M0l!lb!O npenenbHblX KHH8M8TH'l'.8C

KHX COOTllomeHHA. 

Bee cnenb1 c I ?. 1,4 I nnaT0 npocne)KHB8IlHCb !lO HX OCTBII0BKH nu6o !l0 Bb!X0!l8 

H3 aMYllbCHOHHOil K8M8pb1. OcTa11annHn810lllH8CH 'l'.BCTHllbl H!leHTHqlHUHp0B8IlHCb no xapaKTepy 

0K0H'l'.8HHil HX Cll8!l0B (pacnan, u -3Be3!la, ocTaHonKa npoToHa •• ,). 'IacTHUbI, BbIX0Alil!lHe 

38 npenenbI KaMepbI, Hll8HTHqlHUHponanHCb no H3Mep811HlIM cpen11eA llllHllbl pa3pb1noB. 

nnlI H!l8HTHqlHK8llHH 38pH)K8HHbIX nT0pH'l'.llblX 'l'.8CTHU C 0TII0CHTenbHOfi H0HH38UH8fi 

_!_ < 1,4 npHM8H>i!ICH M8T0A _g_ = f(p/3 ) ' 0CIIOB811Hblil Ha H3Mep8HHHX MH0rOKPBTHoro 
g go 

KyRoHOBCKoro paccestHHlI na gnpax cj)oToaMynhCHH H uaMepenHlIX H0HH3BUHH. ITpu 3T0M nnlI 

nane)KHOro pa3neneHHlI np0T0II0B H IT -M830110B oco6e11110 T0'l'.llbIMH AQfi)KJlbl 0binll 0b!Tb ' 

H0HH38UH0Hllbie H3Mep0HHH, K0T0pb18 ocn0)KH!InHCb nane11HeM qynCTBHT8nbH0CTH n nonepXH0CT

llblX cnostx q,oToaMynbCHH. HaMepeHHH npoB0ABill!Cb r KaK npaauno, B pstne cocenHHX cnoeB, 

H pe3ynbT8Tbl cyMMHpoaanBcb. 

BenH'l'.HHa p f3 onpenenstnach na H3MepeHHil cpen11ero yrna M11oroKpaT11oro KynoHoB-

cKoro paccelIHHlI a = 
paBHOil 500 HnH 1000 

k zt ½ K00pAH118TllblM M8TOA0M C n0CT0lIIIII0il IlilHH0il gqefiKH t , 
p f3 

MK. CyMMHp0B8Ill!Cb pe3ynbT8Tbl H3Mepe11nil, npoH3B8A8HllbIX B cocen-

IIHX Cil0lIX q,oToaMynbCHH. ITpH onpeneneHHB P/3 BB0AHlll!Cb nonpanKH Ha no)KHQe paccelI-

HHe H myMbl 0TC'l'.eTa H aepeH. lliyMbl CT0ilHKOn ll3MepBTenbllblX MHKp0CK0H0B, HCn0nb30B8B

mHXCH n paooTe, 0binH M8Ilbl II He Y'l'.HTbIBanHCb. 

B 11ameil paooTe Mb! orpaHH'l'.HBanHCb H3Mepe11HHMH cnenoa c yrnoM 11aKnoHa K nnoc

K0CTH 3MYnbCHH ,~ 5°. ITpH 3T0M BnHHHHe IlHCT0pCHH 0blno M8IlbIM, T8K K8K Bb!'l'.HcneHHe 

p /3 H3 nTopblX H TpeTbBX pa3110CTeil naaano 0ilH3KHO pe3ynbT8Tbl. BcnencTnHe orpaHH-

'l'.811HlI ManbIMH yrnaMH norpy)KeHHlI nnlI H3Mepst8Mb!X penHTHBHCTCKHX 'l'.8CTHU naonHnHCb 

C00TBeTcTnyIOIUH8 reoMeTpH'l'.8CKHe nonpanKH. Bee ll3MepeHHSI H0IIH38UHH H MH0r0Kp8TII0ro 

pacceHIIHlI nyonHpoBanHCb, Pe3yllbT8Tbl ny6nHp0B811HlI ynonneTB0pHTenbll0 cornacoBanHCb. 

B paooTe n0K838ll01 'l'.T0 BC8 'l'.8CTH!lbl B 00ll8CTH p/3 C 

naCTb nepece'l'.8HHH KpHnbIX _!_ = f(p/3) 
r,, 

nnlI npoToHa H 

C'l'.HT8Tb 11 -Me30H8MH. 

oT 1,5 no 2,7 ran (06-

IT -M030H8) MQ)KHQ 0binO 

ITocne ncex npoaeneHHbIX H3MepeHHil, une11THqlHKBUHH 'l'.BCTHU H oToopa co6b1THil no 

KHH8M8TH'l'.8CKHM KpHTepHHMH nnlI ananH38 0blllO OTO0pBHO 535 11eynpyrHX 

neilCTBHil. 

11 - N -B38HM0-

Pacnpenene11He CO0blTHil no 'l'.HCny aapst)K8HllblX BTOpllqJlb!X 'l'.8CTHU cornacyeTclI C naH

llbIMH 6onee H03AIIHX paooT H C pac'l'.eTaMH no CT8THCTH'l'.8CKoil T80pHH MJI0)K8CTB0IIII0ro p0)K

ll0HHSI. 
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,------

YrnoBbte pacnpeneneHHSI . 71 -Me30HOB noKa3blB8IOT acHMMeTpHIO (OTHOWeHHe qucna 
➔ 

,r -Me30HOB1 BblneTeBWHX anepel!,. K llHcny BbineTeBWHX H83a.a, a = _n_ 

11N a = 1,56 ± 0, 10 nnsi scex co6bITHll. 
n 

a c.u.u. 

Cpe/lHHll HMnynhc 71 -Me30HOB B C.U.H. p 0,53 ±. 0,03 fas/c. Ha6n10naeTcS1 

cMsirqeHHe cueKTpa C pOCTOM MHOJKeCTBeHHOCTH. 

B c.u.H. 11N noqTH see npoTOHbI neTSIT B aa11H1010 nonycq,epy, T.e. coxpaHsilOT Han-

pasneHHe nepsoHaqanbHoro /lBHJKeHHsi. IlpH aToM B npenenax CTaTHCTHqecKHX owH60K cpen

HHH yron BbineTa He H3MeHSleTCSI C pOCTOM qHcna BTOpHqHblX aapSIJKeHHbIX qacTHil BO B3aH -

- +19 
MO/leHCTBHH ( 0 = 138_11 ). Cpe/lHHll HMnynbC npoTOHOB (0,89 + 0,04) fas/c,cpenHH0 

nonepeqHbl0 HMnynbCbl npoTOHOB (0,37±_0,04) fas/c H ,,- -M030HOB (0,31±_0,02) fas/c TaKJK0 

He H3MeHSIIOTCSI C H3MeHeHHeM MHOlK0CTBeHHOCTH co6b!THH. 

CpeAHHll nonepeqHb1l! HMnynhc HyKnoHa, KaK noKaaano cpasHeHHe peaynbTaToB Hawel! 

pa6oTbl C npyrHMH aKcnepHMeHTaMH, coxpaHSleTCSI B 6onbWOM HHTepsane aHeprHll naua10mero 

11 -Meaoaa. 

YrnoBbl0 II HMnynbCHbie pacnpeuenellHSI BTOpHqHbl X qaCTHil B na6opaTop 

HOH CHCT0M0 KOOp/lHHBT HCnonb30BanHCb npR nnaHHpoBaHHH psina aKcnepHMeHTOB. 

CpaBH0HH0 C 6onee. n03/lHHMI! pa6oTaMH no " N - saaHMO/leHCTBRSIM B o6nacTH aHep-

rRl! ~ 7 fas noKaaano cornacHe scex ocHoBHbIX aKcnepaMeHTanbHbIX peaynbTaTos. OnHa-

KO- B psine pa6oT aBTOpbl H8CT8RB8nR Ha cymeCTBOB8HRR /lBYX MaKCRMyMOB B HMnynbCHOM 

cneKTpe npoTOHOB B c.n.R. 11N • IloKaaaHO, qTo B HaCTOSllll00 Bp0MSI HeT aKCnepRMeH-

TanbHbIX ocHoBaHRl! nnsi aaKn10qeHHS1 o 'nsyrop6oM' xapaKTepe HMnynbcHoro cneKTpa npo

TOHoB. 

B Tp0Tb0l! rnase o6cyJK/l8IOTCSI H0KOTOpbie peaynbT8Tbl aKcnepRMeHTa. 

IloKa3aHo, qTo pacnpeneneHHe B3aRMO/l0llCTBRll no qacny aapSIJK0HHbIX qacTBU, COOTHO-

W0HHe MeJKlly qHCnOM aapS!lK0HHb!X H Hel!TpanbHblX 71 -Me30HOB, HMnynbCHble cneKTpbI 

qacTBU onHCb!BalQTCSI CTaTHCTH'I0CKOll T00pHel! MHOJKeCTBeHHOro poJKll0HBSI. 

nm1 o6'bSICH0HHSI acHMM0TpHH yrnoBbIX pacnpeneneHHll npennonaraeTCSI cymecTBOBaHH0 

/17/ 
nepa<pepHqeCKHX B38HMO)leHCTBHl! • IlonyqeHHaSI B0nH'IHHa acHMM0TpHH BbineTa npoTOHOB 

a = o, 1 ± 0, 1 YK83bIB8eT Ha 6onbWYIO non!O nepH<p0pHqecKHX B38HMO/l0l!CTBBll ;: 60% 

OT BC0X HeynpyrHX CTOnKHOB0HHl!). Ilpu 3TOM OTCYTCTBHe co6bITHll C 6onbrnol! nepenaqel! 

HMnynbca HYKnOHy, 6onbWOH MHOlK0CTB0HHOCTblO BTOpHqHblX qacTHU yKa3bIBaeT Ha H03Haqx

T0nbHblH BKna)l U0HTpanbHblX CTOnKHOB0HIIHo 

Ha OCHOBaHJIH COCTHOW0HHSI HeonpeneneHHOCTII , C yqeToM Toro, qTo pacnpeneneHH0 

nonepe'IHblX HMnynbCOB npoTOHOB SIBnsieTCSI /lBYM0pHblM M8KCBennoBCKHM , 

oueHeH panuyc o6naCTH 

2 
w (pl.)= --

< p 2> 
l-

B3aHMO/l0l!CTBHH: 

6 

2 

PL exp ( - --U..- ) , 
<p2> 

l 

< r 2 > ½ 
l-

) -13 (0,48 + 0,05 • 10 CM. 

IlonyqeHHOe B aKcnepHMeHT0 nOCTOSIHCTBO nonepeqHoro HMnynbCa HyKnoHa, B03MOJKHO, 

HBnsieTCSI cneuCTBH0M coxpaHeHHSI o6naCTH B3aHMOUel!cTBHH, KOTOpasi B OCHOBHOM onpenensi-

0TCSI cTpyKTypol! HYKnOHa H cna6o aaBHCHT OT HaneTa10mel! qacTHUbl H ee aHeprHH. 

B HccnenyeMol! o6nacTR aHeprHl! npoToH B 6onhWHHCTBe cnyqaes sisnsieTcsi qacTuuel! 

H3 nepsoro aKTa B38HMO/l0HCTBH>I, 0 qeM rosopHT Manasi senH'IRHa ceqeHRSI o6paaosaHHSI 

rHnepoHOB, a TaKJKe nposeneHHaSI B pa6oTe OU0HKa JlOnH HyKnOHHblX H306apHblX COCTOSIHHll. 

Ha ocHose KHHeMaTuqecKoro paccMoTpeHHSI noKaaaHo, qTo sepxHsisi rpaHuua nonH o6paaosa-

HRH HyKnOHHblX H306ap B 11 -N - CTOnKHOB0HHSIX npH 7 fas/c c Maccoll 1,24 fas 

H Bb!We, pacna/lalOlllHXCSI Ha " -M030H H HyKnOH, COCTaBnsieT ~ 15%. 

Ha OCHOBaHHH nonyqeHHOll BenHqHHbl acBMM0TpHR paane'l'a 11 -Me3OHOB B cu.H. 

11N nposeneHa oneHKa cpenHel! S<p<p0KTHBHOH MaCCbl MRW0HH. 0TbICKHBanacb CHCTeMa 

neHTpa RHepnRH 71ID sq,. 
/18/ 

' B KOTopol! paaneT " -M030HOB 6bm 6bI H30TponHblM. Hcnonb-

3YSI COOTHOW0HH0 

1+ I 
a= -L , rne 

1 - ..fl_ 

V -CKOpOCTb 11 -M03OHOB B c.u.H. 
V 

11m aq,' npHHHTaH paBHOH 0,96, /3 -CKOp0CTb 

c.u.H. 11m a<p OTHOCHT0nbHO c.u.u. 11N I nonyqunu S<p<peKTHBHOe 3HaqeHB0 /3 B 

aaTeM sem1qaHy m •a,j> = (4,3 ;!: 0,3) m 71 • 

nnsi nposepKR aToro peaynbTaTa nposeneH aHanaa yrnoBbIX H HMnynbCHbIX pacnpene-

neHRii BTOpHqHblX 71 -M030HOB B CHCT0MaX U0HTpa HHepUHB "" 11k 11N 

Ha npHB0/leHHOl! HHJK0 Ta6nHnbI BH)lHO, qTo HaH6onee CHMM0TpRqHol! OTHOCBT0nbHO BbineTa 

BTOpRqHblX " -MeaoHOB AOnlKHa 6bITb CRCTeMa, 6nHaKaH K c.n.R. 11k 

Ta6nHna 

➔ 

<E ,,>fas )lnll qaCTRU, <E,,> fas AnH qacTHU, 
c.u.n. 

a= _n_ 

n Bbin0TalOlllRX snepe)l BbmeTalOlllHX Ha3all 

""· 0,38 ± 0,04 0,38 ;!; 0,03 0,73 ± 0,06 
11k 0,90 ± 0,09 0,51 ± 0,03 0,53 ± 0,05 
nN 1,56 ±. o, 10 0,57 ± 0,03 0,49 :!: 0,05 

IlpOB0)l0HO paCCMOTpeHRe KHHeMaTHKR nponecca 71N -cTonKHOBeHBSI B npennonoJKe-

HRSIX: 

a) saanMonel!cTsne nana10mero 71 -M030Ha npORCXO)lHT H0 C HyKnOHOM KaK C ne-

nbIM, a C MeaoHHbIM o6paaosaHH0M MaCCbl m sq," 
6) paaneT BTOpHqHblX TT -M03OHOB B c.n.H. 71ID 3<p npoRCXOJlHT H30TponHo co cpen-

Heil: aHeprnel! .< E 71 > ~ 0,5 fas. 
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ITony<rnHa 3aBl!Cl!MOCTb Koacjxj,HirneHTa acHMMeTp1111 a = ..i._ B c.u.11. nN OT 3Hep-
n 

r11u nanaromero 

( CM. pHCYllOK ) 

IT -Me3oHa nnH pa3nH'IHhlX 3Ha'leHHli 3cjxj,eKTIIBHOli MaCChl MHrneHH m sq, 

IToKa3aHo, qTo B YKa3aHHhlX rrpennonomeHHHX HMeeT MeCTO aCHMnTOTH'leCKoe IlOBe)leHH0 

KOs<p<pHimeHTa aCHMMeTpl!H. ITpl!BeneHHhl0 Ha p11cyHKe 3KCnepHMeHTanbHble 3HaqeHHH a yKa-

3blBaIOT Ha B03MOmHOe coxpaHeHH0 BenH'll!Hbl 

rr -Meaoaa. 

m = 4 m 
S<p. IT 

C pOCTOM 8Hepr1111 rraAaromero 

ITonyqeHHhle 3Ha'leHHSI Benuqnaw m ____.,, a TaKme pacnpeneneHHe coowTHli no MaccaM 
- 2 "'t' 

MHllieH11 ( Mt = 0,43 ± 0,04 faB/c ) yKa3WBaIOT Ha 6onbrnol! BKnan HeO)lHOM030HHhlX B3aH-

MOJlelicTBHli. 

0cHOBHhl0 BhlBOJlbl 

1. YrnOBbte pacnpeneneHHSI npOTOHOB HMeIOT pe3KYIO acHMMeTpl!IO B c.u.11. ITN 
ff 

a= -.=-= o, 1 .± 0, 1 ( nO'ITH Bee BbmeTaIOT B 38.!tHIOIO nonyccj,epy). 
n 

YrnOBble pacnpeneneHHSI, cpBAHHe l!Mnynhcw, cpeAHHe nonepe'IHbte HMnynhCbl npoTOHOB, 

a TaKme cpeAHHe MaCCbl Ml!lli0Hl! Mt 1 Bwq11cneHHbie no xapaKTepHCTHKaM npoTOHOB, He 

3aBHCSIT B npenenax OlliHOOK OT q11cna BTOpH'IHhlX 3apgmeHHblX 'laCTllll BO B3aHMOAelicTBHH. 

He HaonIOAaeTCSI 6onbllil!X nepenaq HMnynhca HyKnoHy. TaKHM o6pa3oM, AaHHbie no 

rrpoToHaM CBH)leTenbCTBYIOT O npeo6nanaHHII nepucj,ep11qeCKl!X B3aHMOJl08CTBHli. 

2. IToKa3aHo, qTo nonsi o6pa30BaHHSI HYKnOHHblX l!3o6apHblX COCTOSIHHli, pacnaAaromHXCSI 

Ha IT -Me30H H HYKllOH, Mana ( He 6onee 15%). T.e. 6onblliHHCTBO peI'HCTpHpyeMwx npo-

TOHOB SIBnSIIOTCH qaCTH1IaM11 H3 nepBOI'O aKTa B3aHMOAeliCTBHSI. Ha 8TOM OCHOBaHHII H3 cpen

Hero nonepeqHOI'O HMnynhca npOTOHOB ii = (0,37 ± 0;04) faB./c oueHeHbl pa3Mepb! 06-
2 Ii ) -13 

naCTH B38HMOJlel!CTBHH .<r > = (0,48 .± 0,05 10 CM. 

BenHqHHa PL coxpaHHP.TCH B 6onhrnoM HHTBpBane aHeprHli naAaromero IT -Me3o-

Ha, qTo MomeT CBHAeTellhCTBOBaTb O noCTOHHCTBe o6nacTH B3aHMOJlelicTBHSI. 

3. YrnoBhie pacnpeAeneHHn BTOpH'IHwx 

a = 1 ,58 ;:: 0, 10. 

ff -M830HOB acHMMeTpll'IHbl B c.11.H. 

1TN 

CpenHHB xapaKTepHCTHKH IT -Me30HOB 113MeHHIOTCH C yBen11qeHH8M MHomecTBeHHOCTl! 

3apHmeHHblX '18CTl!ll BO B3aHMOAefiCTBl!ll - KOacj,cj,11u110HT acHMM0Tpl!l! yMeHblliaBTCH OT 

2,2 + 0,3 AnSI 1-2-nyqeBblX COOb!Tl!li AO 1,0 ;:: o, 1 nnH 5-8-nyqeBw:,;, HeCKOnbKO CMsirqaeTCH 

l!MnynhCHb!fi cneKTp IT -Me30HOB. 3TH l!3M0H0HHSI, Hapgny C 'ycTofiqHBOCTbIO' xapaKTe-

pl!CTIIK npoTOHOB, nOA'lepKHBaIOT nep11cj,epl!'IHblli xapaKT0p B3aHMOAeficTBHli. 

4. CpeAHHSI Ben11q11Ha 3cjxj,eKTHBHOli MaCCbl MllllieHH, oueHeHHaSI pa3nl!'IHblMl! cnocooaMI! 

( no npoTOHaM OTAa'IH, 113 BenH'IHHhl acHMM0Tpl!H IT -M030HOB, 113 pacrrpeneneHHH no 

Q nnH nap IT -Me30HOB), 3aKnroqeHa B npeAenax (3.,.4) m" • 'ITO yKa3bIBaeT Ha 
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MexaHH3M B3aHMOAelicTBHH, OTnHqHbtl! AnH 6onblliHHCTBa COOblTHfi. OT OOMeHa OAHIIM 
30HOM. 

r, -Me-

5. ·s npennonomeH1111, 'ITO B3al!MonelicTBHe nponcXOAIIT He C HYKnOHOM KaK C uenblM, a 

C M030HHblM o6pa30BaHHeM Maccw m 8<p H 'ITO pa3neT BTOpHqHblX qac~Hll B c.u.n. 17 m acj, 

ll30TponeH, nonyqeH acnMnTOTHqecKHli xapaKTep 3aBHCHMOCTH KOacjxj,HllH0HTa 8CIIMMeTpllll 

a c.n.u. 11:l OT aHeprHH rraAaromer~ 11-MeaoHa. 

CpaBHeHHe 3THX paC'leTOB C H3BeCTHblMH 3KCnep11MeHTanbHblMH AaHHblMH no Koacjxj,HllHeH

TaM aCHMMeTplll! B oonaCTl! AO 18 faB yKa3blBaeT Ha B03MOmHoe c~xpaH0Hl!e ?PeAHel! a<!>-

q,eKTHBHOH Maccw MHmeHH C pOCTOM 3H0PI'HH. 
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