
B.C.SapaweHKOB 

P-540 

HEYnPYrME B3AVIMOJlEi1CTBJ-1.H 
n-ME30HOB C HYKnOHAMYI 
nPM 3HEPrVJVI E =6,8 638 

It-t~ ~~-, ;gbl, v U,w I, 1 :rt. 

.Dy6Ha 1960 ro.q 



P-540 

B.C.BapaweHKOB 

HEYnPYri1E B3Al1MO.UEI1CTB!1.H 
n- ME30HOB C HYKnOHAMVI 

nP!-1 3HEPrl1!1 E =6,8 B3B 

H arrpasneno B )KypHan 

'Nuclear Physics' 

benlmenHYi! nucnnyr I 
Q. HHX ~CCJle,ll.OB.llll:;;1 ! 
5,~!>l§}]!1~l_EK~-~ 



AHHOT8UHSI 

PeGynbTaTbi onhiToB c <J) -Me3oHaMH cpaBHHBBIOTCSJ c pacqeTaMH no CTa

THCTrrqecKoft Teoprrrr. Ha6nro.uaeTCSI xopowee· cornacrre B pacnpe.ueneHHSIX 3B83.ll 

no qHcJiy Jiyqeft H no HMnyllbC8M p0:lli:.ll8IOWHXCSI qaCTHUo 

nnSI o6oSICH8HHSI yrJIOBbiX pacnpe.ueneHHH yqTeHbl IIeprrcpeprrqecKHe CTOIIKHOB8HHSI. 

3KcnepHM8HT81IbHbie .ll8HHhie B03MO:lli:HO COrll8COB8Tb C TeOpHeft, eCJIH .llOIIyCTHTb, 

qTQ ceqeHHe nepRcpepRqeCKHX CTOIIKHOB8HHH COCT8BJISI8T 6o11ee nOIIOBHHbl OT IlOJIHOro 

ceqeHuSI scex HeynpyrRx npoueccos. 

06cy:lli:.ll88TCSI pe30H8HCHOe B38HMO.ll8HCTBHe 'JI -Me30HOB. 

~ 

,. 

V.S. 3qrashenkov 



I. B B e .Cl e H u e 

Ill 
B pa6oTax anSI o6'bSICH9HHSI sKcnepuMeHTanhHbiX aaHHbiX no ueynpyroMy 

B38HMO.CleiiCTBHIO 6hiCTpbiX <Ji' -Me30HOB C HyKJlOHaMH 6biJ18 npe,ClJlO:>KeHa MO.CleJlb 

U9HTp8JlbHbiX H nepucpepH"19CKHX ( :Ji'il) H TJ"' ) - B38HMO,CleHCTBHii • .Ll.im 

Ce"'eHHSI HeynpyrHX nepucpepH"19CKHX B38HMO.CleiiCTBHH 6biJ18 nonyqeHa HH:>KHSISI OUeHKa; 

o-'0 > ( o, ~ -+ o ?:>)cr .... 
I I ''"" I 

-27 2 
20.10 CM -· nonuoe ceqeuue scex ueynpyrux ( ~A() - saauMoaeii-

CTBHii. Heoauoal{a"'HOCTh B auaqeHHSIX o6ycJIOBJ19H8 B OCHOBHOM TeM, 'ITO B 
/2/ 

pa6oTe qacTb nono:>KnTenhHO aapSI:>KeHHbiX qacTHU ue 6hrna uaeu'rucpuuuposaua KaK 

npOTOHbi HJlH 
+ ' g; -Me30Hbl 0 nosTOMy 3KCn~puMeHT8JlbHbie 3H8"1eHHSI yrnoroii 8C.HM-

M9TpHH 38pSI:>K9HHhiX (ji-Me30HOB .H npOTOHOB MOrJlH MeHSITbCSI B WHpOK.HX npe.CleJl~X: 

) A - -;;: I +-n = ( o -·. ·", ... ) .11 ,,=-•"y r V,:) 
·' 

Heaasuo B .lly6ue 6hrna aaKouqeua "'BCTb onhiTOB no saauMoaeiicTBHIO Jl -Me

aouos c cpoToaMynhc.uefi npu auepru.u E=6,8 Bas. Ha ocuose CTporux KpnTepneB oT-

6opa 6brno Bbi.Cleneuo .u npoauanua.uposauo 530 cny~aes saanMO.CleficTBHSI Jl-Meao

HOB c HyKllOH8MH. ;juaqeHHSI yrnosoii 8CHMMeTpHH A .::: n I ~ ,ClJlSI npOTOHOB .H aapn

:>KeHHbiX 0J=-Meaouos yaanocb npu aTOM onpeaen.uTh c 6onhweH: TO"'HOCTh!O, '19M sTo 
/2/ 

6hlno pauee caenauo s pa6oTe • 

B cneayiOlllHX paaaenax Mbi noapo6uo paccMoTpHM peaynhTaThi, nony"'eHHbie 
/3/ 

B pa6oTe 

2, Cpasueu.ue co CTaT.HCTH"'ecKoii Teopnefi MHO:>KecTsenHoro 

pom.neu.un 

Ha p.uc. 1 npnseaeubr anaqeHIISI oTuoweu.uSI cpe.nuero q.ucna ua6niOaaeMbiX ua 

Ollb!Te 3B93.ll C p83Jlii"'HhiM "'HCJlOM nyqell: K TeopeTII"'eCK.H paCC"'IIT8HHOMy: 

1/ /1/ 
Jlanee Mbl 6y.neM IICil0Jlb30B8Tb Te :>Ke o603H8"19HIISI, 'ITO II B pa60T8X • 

~ -E'-
B ~J8CTHOCTII 1 t\. r .H tly- "'IICJla ilp0TOHOB 1 BbiJ19T8IOllliiX B CHCTeMe UeHTpa M8CC CTan-
KifB810llliiXC51 aT"" -MeaoHa II HYKJlOHa COOTBeTCTBeHHO B nepe.ClHIOIO U 38.llHIOIO nonyccpe-

- c:- . pbi /no OTHOUleHIIJO K BeKTopy CKOpOCTII nepBII"'HOrO g;- -Meaona/ i (1,
71 

H ~- TO :>Ke 
.nnSI aapSI:>KeHHbiX Tt -Meaonon. CIIcTeMy uenTpa Mace cTanKnsaiOllliiXCSI nepBII"'Horo · 
~r-Meaoua II npo~ona .nnn KpaTKOCTII 6y.neT o6oaua"'aTh wnee KaK "cncTeMa (;rp )". 
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N(~)a" / 1/(tl.) _1_h • KaK a!UlH0 1 aKcnepnMeHT 
'" .. p<."t • -.:: f.C)"l ' · I 4/ 

cornacyroTCH nyqwe, 'I eM a cnyqae { 1\1 AI )-cTonKHoaeliua { cp. ) • 

ll TeOpHH 

3KcnepnMeHTBnbHbie 3H8'1eHHH cpe.aHero 'IHCna 38pSI:>KeHHbiX '18CTHU0 pOJK.ll810lllilX

CH a O.llHOM 8KTe { m--r )- ll { m~)t) - CTOnKHOB9HHii npn E=6,8 Baa 

n: cn .. r) = 2,98 :!:. o,o2; t.i:'('ii-n) = 2,98:t.o.o2 

XOpOWO cqrnacyiOTCH C TeopeTH'I9CKHMH 3H8'1eHHHMH 

tt ('ii'-p)-;:::: .ti ('i\-Y') ~ 2/ 
3 

.llnn cpe.aHero 'IH cna aapnJKeHHbiX Vf -Me30HOB 1 pOJK.ll810WHXCH B O.llHOM 8KTe 

'jf~ N) - aaaHMo.aeAcTaHH npn E = 6,8 Baa a ny3bipbKoaoA nponaHoaoA KaMepe 
- /6/ . ,} 

nonyqeHO 3H8'1eHHe . Ylr.:- =2,5 1 'ITO T8KJKe XOpOWO cornacyeTCSI C 3H8'1eHHeM 1 -. II 

paCC'IIIT8HHbiM IIO CT8THCTH'19CKOti TeOpHH. 
. . 

Ha puc. 2 H 3 npnae.aeHbi HMnynbCHbie cneKTpbi aapnJKeHHbiX 01--MeaoHoB n 

npOTOHOB, pOJK,ll810IllHXCH a ( w-p ) - CTOnKHOBeHHHX. KaK aKcnepnMeHTanbHble' TBK 

H TeopeTH'IeCKH.e CrreKTpbl '18CTHU 1 pOJK.llBIOillHXCH B ( w-n) - CTOnKHOBeHIIHX,npaKTH-
1'77 . 

'!eCKH He OTnH'I810TCH OT COOTBeTCTBYIOillllX CIIeKTpOB .llnH { ;,)/-? ) -CTOnKHOBeHHti, 

VIa npnae.aeHHbiX .aaHHbiX BH.llHO, 'ITO a npe.aenax ownooK onbiTa aKcrrepHMeHTanb· 

Hbie n TeopeTn'leCKHe HMnynbCHbie ·cneKTpbi W-MeaoHoa o'leHb 6nnaKn. TeopeTuqe

CKoe 3Ha'leHne cpe.aHero HMnynbCa 1[ ::: 0,55 Baa/c xopowo cornacyeTCH c aK-1;, 

cnepnMeHTanbHbiM GHa'leHHeM ~ = {0,53:!:_0,03) Baa/c. 

3KcnepnMeHT8nbHblti H~nynbCHbiti CrreKTp I1pOTOHOB 0 pOJK.ll810IllHXCH B HeyrrpyrHX 

{ tji'-f/)-cTOnKHOBeHHHX 1 KBK Bll.llHO H3 pHC, ~3, OK83b!B8eTCSI He<;:KOnbKO oonee JKeCTKHM 1 

'leM TeopeTH'IecKnii. 3KcnepuMeHTanbHoe GHa'leHne cpe.aHero HMrrynbca npoTOHOB 

D ={0,89+0,035) Baa/c, cooTaeTCTayromee TeopeTn'leCKoe · aHa'leHne paaHo 0,8Baa/c lp - . . 

KaK noKaaanH pacqeTbi, HMnynbCbi qacTHU a aaea.aax c .aayMH ny'IBMH a cpe.a

HeM acero nHJiib Ha 15% 6onbwe HMrrynbCoB qacTHU a qeTbipexnyqeabiX aaea.aax, 'ITO 
/3/ 

cornacyeTCH .C aKCrrepHMeHT8~bHbiMH .llBHHbiMH paoOTbl • 

v - - . 
3TO 3H8'1e.HH9 n { ~ P ) npnonH3HTenbHO H8 2% BbiWe. 'leM 3H8'1eHHe 1 yKa-

38HHOe H8 rpacpnKe B paooTe /5/. 'ITO ooycnoaneHO TeM, 'ITO B /5/ Y'ITeHbl { srp )
COOblTHH ·numb c .llBYMH H 'leTblpbMH ny'IBMH. 
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O.nHaKo, ecnu Ha6mo.naeMhre Ha onhrTe pacnpe.nenemrst anea.n no '!l!cny nyqei\ 

U HMIIyJibC8M pO:>KLJ.810lllHXCSI 'i8CTHU 6mi3KH K paCC'll!T8HHbiM no CT8THCTlf'IeCKOR Teo-

puu MHO:>KeCTBeHHOI'O p0)KLJ.eHHSI 1 yrnOBbre pacnpe.neneHRSI pO:>Kll810Ull!XCSI '18CTl!U pea

KO npOTHBOpe'!8T 8TOH TeOpHR. 

TaK :>Ke, KaK u: npu MeHbWRX aueprnstx, yrnof>!,re pacnpe.aeneHnst BTOpiP:IHhrx qac

THU npu ::lHeprHH E=6,8 Ban OK83b!B810TCSI 8CRMMeTpH'lHbiMH OTHOCl!TenbHO yrna e="~V~ 
B CHCTeMe ( Ttp ) . npu 9TOM 9KCnepHMeHT8nbHbie 3H8'leHHSI yrnOBOR 8CHMMeTpRR aa

pst:>KeHHhiX 01 -Me30HOB H npOTOHOB p8BHhi: 

Ar~ ~r ;n. ~ 0,1 :!:. 0,1 

(ani aHaqeHuH 6mi3KH K cpe.nHHM aHa'!eHRSIM, nony'leHHhiM npu aaepruu 5 Eas: 

A = 1,47; Ap =0,23). 

Y'!HThiB8SI 38KOH COXpaHeHHSJ MOMeHT8 KOn!f'!eCTB8 llBH:>KeHRSJ 1 B CT8Tl!CTl!'leCKOi1. 

Teopuu <PepMH MO:>KHO nony'luTb 8HR30TpOnHhie yrnonhre pacnpe.neneHust pO:>KJ:l810lllliXCst 

'!8CTHUi OLJ.H8K0 1 HeH3BeCTH0 1 K8KHM o6p830M B p8MK8X 9TOfi TeOpuu MO:>KHO .06'bstCHliTb 

acuMMe.TpRIO yrnonhrx pacnpe.neneHufi. 

/1/ 
KaK u B pa6oTe , .am1 o6oHCHeHHst yrnonbrx pacnpe.aenem1fi po:>K.aaiOlllHXCSI 

'i8CTHU paCCMOTpHM rrepu:cpepH'!eCKHe ( Jill) ll { 'Ji;V) - CTOnKHOBeHHSia 

Ha puc. 4 npane.neHhr aHa'!eHuSI yrnono:H acuMMeTpua npoToHoB Ar • Bhi'!HcneH

Hbie .anSI paanH'!HhiX 3Ha'!eHu:H napaMeTpa ~ .::: Ur / G";·"' CJill\- nonHoe ceqe

Hue acex ueynpyrux ( :;t- p >-saaHMo.neilcTaufi) • .Llnst Ka:>K.aoro 3Ha'!eHHst ~ soa

Mo:>Keu uenut!: HHTepnan 3H8'!eHufi A B aanHCHMOCTH OT Bbr6opa aHa'!eHHfi !toacpcpl!-
. t' 

UHeHTOB J II ~ 1 onpe.aenHIOlllHX COOTBeTCTBeHHO Ce'!eHHSI nepi!cpepH'!eC!tHX ( TrJ/) 
( 2. /1/ 

u ( 7t N )-naanMo.net!:cTBHH (eM. ) • 3awTpuxonaHHbre o6nacTH coOTBeTCTBYIOT seeM 

B03MO,:>KHhiM 3H8'!eHIHIM K08cpcfJRUHeHTOB S' l! ..>, 
j nenH '!HHa A p no a pacTaeT c poeT OM J 

1 
maeTCSI - n.nH B8pR8HT8 c l!306apoi1. ( n Pll 

j2, • Jlng . cpl!KCRpOB8HHOI'O 3H8'!eHl!SJ 

n.nH. napuaHTa 6ea nao6apbi H yMeHb

~,::: 0 o6a napuaHTa conna.na!OT). 
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v13 CpllB!I'O'iUHl G ;:n:;aapuMeliTB.TlbHbiM 3HattemiGM A r cnenyeT, 'ITO ~ '?O,SScr 
I th 

Hmi <J' p / 0
1
650;.,_ B 3BBHCHMOCTH OT TOI'O, paCCMBTpliB88TCSI B8pF!8HT C II306a-

poft Hml aap11aHT 6ea Jiao6apbi, 

/3/ 
CnenyeT OTMeTHTh, ttTO aaTopbi 

anaqenHeM A f . YlcTHHHoe anaqenHe 

BhittHcnenHe yrnoaoa acHMMeTpHH 

C'iiiT8IDT 3H8tJSHIIe 0,2 KpattHJIM aepXHIIM 

A 3/ f I no !IX MHSHlfiD/ He npeBbiW88T 0 1 1 

:;;- -Meaonoa A.- stBnsteTcst anattHTenhHO 
fl 

6onee C.TIOJKHOA 38.z:taqett, T8K KBK BS.TIIItJIIHB 9TO~ 8CIIMM8Tp!Ill onpenensteTCSI napaMeT-

. paMJI 1 TOtJH8SI BS.TllltJF!H8 KOTOpbiX B H8CTOSIWee BpSMSI HeJI3BSCTH8, PactteTbi nOK838.TIII 1 

tJTO) Bbi6Hpag COOTBSTCTBYIDUliiM o6pa30M 3HBtJ8HIISI STIIX napaMeTpOB 1 9KCnepF!MSHT8.Tib

HYID aenHttHHY An MOJKHO o6'bstCHIITh np11 Tex JKe anaqeHHHX ce'ieHHH op 1 ttTo II 

JJ..TIH HYK.TIOHOB, np:a: STOM MHO~SCTBSHHOCTb pOJK.ll8IDUliiXCSI tJ8CTHU !J !IX SHepreT:a:

tJSCKHe pacnpeneneHHH OK83biB8IDTCH 6.TIH3 KHMH K SKCnepHMSHT8.TlbHbiM, a HCnO.Tib30BaH

IIb18 npH pactteTaX 3H8tteUHHX napaMeTpOB OCT8IDTCH B o6naCTH paayMHbiX 3H8tJSHHtt 

/1/ 
(cp. ) • .Unst 6onee onpeneneHHbiX aaKnrotten:a:tt neo6xonuMo anattHTenhHO 6onee 

neTanbnoe paccMoTpenue, 

B casta:a: c 6onbwoa aenuttuHott cetteHHSI nepH¢ep:a:tteCKHX aaaHMO.lleHCTBIIH np:a: 

( TIN )-cTonKHOBeHHHX MOJKHO nyMaTh,· ttTo II a cnyttae ( It/ .11/ )-cTonKHOBeHHtt ce-

' . rn~ 
tJSHHe (}

0 
B nettCTBIIT8.TlbHOCTII OK8JKeTCSI BbiWe HHJKHeft OU8HKH a-;, / ()

1 
2. o-:. 1 J 

I /8/ I lh 1 
KOTopaH cne.uyeT :a:a aKcnepuMeHTanbHhiX naHHhiX • B aToM cnyttae Tpe6yeTC51 yTott-

H8HH8 9KCnepHMSHT8.TlbHbiX .ll8HHbiX, 

4, 0 pe30H8HCHOM Jl'iJ !)' - B381iMO.ll8HCTBHii 

/9/-/12/ 
B pHne pa6oT (eM,, uanpuMep, ) o6cyJK.uaeTcH anHHHiie na pac•reTbi 

no CT8THCT!i'i8CKOtt TeopHII B03MOJKHOI'O pe30H8HCHOI'O ( 'Jln) - B38HMO.ll8HCTBHSI, 

C TeopeTII'i8CKOH TOtJK!i 3p8HHSI H.lleH TBKOI'O B3&HMO.ll8HCTBHH npe.UCT8B.TIHSTCSI OtJ8Hb 

np:a:aneKaTenbuoa II aecbMa npaa.uonono6noa. OnnaKo, annoTh no E = 7 Esa ace .:a:a-

BSCTHbiS B H8CTOHUlee Bp8MH 9KCnepHMSHT8.TlbHbl8 .llBHHbie no MHOJKeCTBSHHOCTii poJKna· 

IDUlliXCH tJBCTHU H HX 9HepreTHtJSCKHM cneKTp8M B03MOJKHO 06'bHCHHTb 1i 6e3 ytteTa pe""' 

( _,...._) /13/ 
30H8HCHOI'O Jl II -B381iMO.ll8ACTBHH . , B p8MKBX CTBTHCTHtJSCKOH T80p1IH <f>epMII 

31 
.H 6naro.uapeu B.B.rnaroneay u K . .U.ToncToBy aa MHoroKpBTHbie o6cyJK.ue-

HllH 9KCnepHMSHT8.TlbllbiX .ll8HllbiX pa60Tbl /3/, . 
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yqeT T8KOI'O B38HMO,UeiiCTBlHI 3H8'IHTenbHO ycnO)KHHeT paC'ICTbl H He ,naeT nyqwero 

cornacn11 c onhiTOM, HanpnMep, B ( s;-f )-cTonKuoaeuun npn E = 5 Bas B cpe.nHeM 

/2/ 
p0)K,U8eTCI1 4,3::!:..0,1 'I8CTHU (38pH)KeHHb!X II HenTpanbHbiX), 'ITO XOpOWO CornacyeT-

CH c pacc'InTaHHbiM no cTaTnCTii'IeCKofi Teopun 3Ha'IeHneM 4,2, Y'IeT pe30H8HCHoro 

( jj'1J )-B38IiMO,neii:CTBiil1 ,naeT 3Ha'IeHIHI 4,7 ll 5,1 COOTBeTCTBeHHO .nmt B8pH8HTOB 

.Dail:coHa n TaKe.na. ( Macca tJI-Me3oHHofi Ii3o6apbi B o6onx cnyqa11x CttHTanacb paa

Hofi · 0,47 Macchi HyKnoua), AHanornttHaH cnTyaunH nMeeT MecTo npH E=7 Bsa. 

He ynyqwaeT cornacHSl c onhiTOM ytteT pe3oHaHcnoro 

n B cny'Iae ( 1\fN) -cTonKHOBeHnil:. 

71 FF )-a3anMo.neficTBHS1 

I 11/ 
B pa6oTe BbiCK83biBaeTCH npe.nnon o:-KemH, •no TaKHe BbiBO.Ubi o6ycnoaneHbi 

' '~~if 

rpy6oCTbiD CT8THCTHtteCKOil: Teopnli, Ho 3TO KBK pa3 H 03H8'I8eT, 'ITO B npe,nenaX TO'I-

HOCTlf COBpeMeHHOil: TeOpHH HeT He06XO.UHMOCTH 'y'IliTbiB8Tb pe,30H8HC-

Hoe ( jf n )-a3aHMO.UCHCTBHe npH auanH3e ( :K/'11)- II ( NN )-cTOnKHOBeHHil:, 3To 

OTHOCHTCH OC06eHHO K o6naCTH 3Heprnfi B6nll3ll 1 036 0 r,ne CT8TiiCTii'IeCK8S1 TCOpliH 

npnMeHUM8 C 6onbilll!Mll OI'OBOpK8Mll, 

O.nnaKo, no-noBoMy cTaBnT aonpoc o. ponn pe3oHaHcHoro B38l!Mo.neficTBHS1 
r-
.11 -

MC30HOB yqeT nepl!Cpepl!'IeCKl!X B38llMO,Uei!:CTBiiil:, n pH nep!Hpepn'IeCKl!X CTOnKHOBCHl!HX 

p0)K,U8CTCS1 HCCKOnbKO MCHbWe 'Il!CnO 'I8CTHU 1 'IeM llpl! UeHTpanbHb!X CTOnKHOBeHUSlX 

(cp, Ta6nuuy 11 l!3
111 ), Bo3MO)KHO, 3TO CKOMneHCl!pyeT yaeniJqeune MHO)KeCTBeHHOCTH 

Bbi3B8HHOe yqeTOM pe30H8HCHOI'O ( ji'if) -B38HMO,Uei!:CTBUSI, 0TBeT MO)KHO nony'IHTb noc· 

ne TOI'O K8K 6y.UyT 38KOH'ICHbl nonpo6Hb!C 'lHCneHHble p8C'ICTb!, 

PyKonncb nocTynnna B nGnaTenbCimil: oT.nen 

17 MaH 1960 rona. 
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Nexp ----
!'It 

1,5 

1 ~ .__-

QS 
1 2 5 6 n 

PRe, 1, 0TH01IeHHe ua6Jno.z:xaeMoro ua OfibiTe •urcna 3Be3.ll c n -ny'i8MH K paCC'iHTau
HOMy no c'raTHCTR'iecKoA TeopHH, He'ieTuoe 'l:Hcno nyqeA -· ( .Ji'·p)-cTonKuoee-
HHe; 'ieTUOe. 'iiiCnO nyqelt - ( 'JT-n,) - CTOnKHOBeHHe; npiiBe.lleHbl OWI1.6KH 
3KCnepRMeUTanbHbiX .ll8UUbiX, 
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2. YlMnynbCHbiA: CII8KTp 'JJ -Me30HOB B CHCTeMe U8HTpa M8CC CT8nKHB8IOUlHXCSI :n- -Me30H8 II IIpOTOH8, nyHKTIIpH8SI K-piiB8SI - 9KCII8pHM8HT8nbH8SI rHCTOrpaM-

PHc. 

Ma nnSI Ji' ~830HOB. YlMIIynbCbiPIIpHBeneHbl B enHHHU8X .,;44 C.. , rne f - Macca 11- MeaoHa. , 
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PHc, 3. vlMrrynhcHbiii cneKTp rrpoTOHOB B cucTeMe ueHTpa Mace CTanKHBti!OIUIIXCH 

Ji--Me30Ha H llpOTOHa, nyHKTIIpHaH KPIIB8H - 8KCnepHMeHTanbH8H riiCTorpaM

M8 .nnH npOTOHOB, klMrrynbCbl p llPIIBe.neHbl B e.nHHIIU8X .)t (. I r.ne r -
Macca 'Jt--Me3oHa. . · 
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P!ic. 4. YrnoBaH acHMMeTp!iH npoTOHOB A p = )1 p / h P B CHCTeMe ueHTpa Mace 

CT8nKHB810lll9rOCH 'Ji--M930H8 li llpOTOH8. illTpiiXOBK01\ OTMeqeH8 o6naCTb 

B03MOlliHbiX 3HaqeHJitl: A p . rop!i30HT8nbH8H WTp!iXOBK8 - B8p!i8HT c H306a-

pofi, B9pTH.K8nbH8H WTpHXOBK8 - B8pHilHT 6e3 li3068pbi. ~ 


