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B pa6oTax I l-4l 6b!J10 noKaaaHo, 'ITO npn: aHeprHSIX T » 10 raa 

o6menpHHSITaSI Monenb BHyTpHSinepHbiX KaCKanoB npHBOnHT K pe3KOMy npo

Tn:BopettHIO C onbiTOM 1 KOTOpoe MO)I<eT 6biTb ycTpaHeHO nyTeM ytteTa 

MHOrottaCTHttHblX B3aHMoneiiCTBHii BHyTpH Hnpa XI o 0THOCHTenbHhlii BKnan 

TaKHX B3aHMOneiiCTBHii1 onpeneneHHhlii H3. cpaBHeHHSI peaynbTaTOB KaCKan

HhiX pactteTOB C 3KCnepHMeHTOM 1 6b!J1 BeCbMa 3HattHTenbHblM y:>Ke npH 

aHeprn:Six nopHnKa H~~~onbKHX '1/~~SITKOB faB · 121. OnHaKo HOBbie aKcnepn:-

MeHTanbHhie naHHbie, nonytteHHbie B KOCMn:ttecKn:x nyttax n B onhiTax Ha 

ycKopn:Tene c aHeprn:eii 70 faB B CepnyxoBe, aHattn:TenbHo yTottHn:nn: Hamn: 

npencTaBneHHSI ~aK 0 B38HMoneiiCTBHSIX ttaCTHU 1 TaK H 0 CTOnKHOBe~HSIX 

ttacTn:u c HnpaMH npn: otteHb BhiCOKHX aHeprn:Hx. BHyTpn: :>Ke caMoii Kac

xanHo-ucnapn:TenbHoii Monenn: B nocnenHn:e ronhr 6bm nocTn:rHyT cymecT

BeHHhilt nporpecc, CBSI3aHHbiH C ytteTOM H3MeH6HIIH CBOHCTB Hnpa-MHllieHH 

B npouecce paaBHTHSI BHyTpHHnepHoro Ka~Kana 15- 71. B aTn:x ycnoBn:Six 

B~I~onhr pa6oT I l-41 MO:>KHO. paccMaTpn:BaTb nn:mb KaK opHeHTHpoBottHhie. 

Bee aTo no6ynnno Hac eme paa BepHyTbCSI K Bonpocy o npn:MeHn:MoCTH 

KacKanHo-n:cnapn:TenbHOfi Monenn: n: BKnane MHorottacTHttHhiX Baan:MoneficTBHii: 

npH 3HeprHSIX T >>. 10 faB, 'ITO ll SIBnSieTCSI uenb!O naHHOH CT8TbH. 

x/ 
3necb n: Beane nanee T - KHHeTn:ttecKaSI aHeprn:H nepBHttHoii: 

.ttaCTHUbl B na6opaTopUoii . CHCTeMe KOOpnn:HaT. ' 
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llmi . TOr01 'IT06bi B03MOlKHO 6onee TO'IHO BbUtenHTb nyHKTbi1 B KOTO

pbiX KaCKaAHO-HCnapnTenhHaH MOAenb 6e3 y'leTa MHDrO'laCTH'IHhiX B3aHMO

Aeil:CTBHH paCXOAHTCH C DnhiTOM1 paC'leTbl "BhiiTDnHHnHCb no TeM lKe npo

rpaMMaM, 'ITo 11 B o6nacT11 ycKop11TenhHhiX ::meprnii T < 30 fsB1 rAe 

pe3ynbTaTbi Bhi'l11cneH11ii xopowo co.rnacyroTCH c sKcnepHMeHTDM . /7 I; B 

qaCTHOCT111 np11H11Manocb BO BH11MaH11e yMeHblliSHne nnDTHOCT11 'IHCna 

HyKnDHDB B HApe-M11rneHn IBI. Becb~a cymecTBeHHoe oTnnqne 3aKniO'lanocb 

B cnoco6e pacqeTa BhiCDKDSHepreTn'lecKnx rr - N n N - N - cTonKHOBeHnfi 

BHyTpn HApa. B o6nacTn T > 30 fsB y'l11ThiBanach nnanpyromasr qacT11Ua 1 

sHepr11H KoTopoii pa3hrrphiBanacb no sKcnep11MeHTanhHDMY pacnpeAenen11ro 

Kos<jlqmulieHTa HeynpyrocT11 W (k) • llnsr. onpeAeneHHH 3Hepr11fi Apyr11X 

BTopii'IHhiX qaCT11U 113 Heynpyrnx rr ·- N 11 N - N -cTonKHOBeH11ii ncnonh3oBa

n11Cb nonnHDM11BnbHbie annpOKC11MaU1111 113BeCTHhiX 3KCnepnMeHTanbHhiX paC .

npeAeneH11ll1 np11 sToM y'l11ThiBanacb 3aBncnMoCTb sTHX .pacnpeAeneH11i1 oT 

yrna BhrneTa qacT11U1 11 B KalKA OM aKTe rr- N 11 N- N -B3anMoAeilcTB11il 

TD'IHD yAoBneTBopsm11cb 3aKDHhi coxpaHeHnH sHeprnn-nMnyJibca IB!. Pac

'leTHhre xapaKTepncT11K11 Heynpyr11x rr - N 11 N -N -cTonKH6BeHnil· xopowo 

cornacyiOTCH C onhiTOM 1 BO BCefi o6naCT11 3Heprnfi BITnOTb AD HeCKDnbK11X 

ThiCH'l fsB. 

TioCKOnbKY MHOlKeCTBeHHOCTb o6pa3oBaHHH aHTH6ap110HOB B BbiCOK0-

3HepreT11'leCK11X TT -·N 11 'N -N -CTDnKHOBeH11HX H3BeCTHa cefiqac O'leHb . 

ITnDXD ( AnH TT- 'N CTOnKHOBeHHll ORa, ITD-BHAHMOMY 1 COCTaBnHeT ~ 5%1 

a AnH N -N CTOnKHOBeH11ll < 10% OT BCeX BTOpH'IHhiX 'laCT11U) 1 aHHHrH-

nHU11DHHhie rrpouecChi Mhi He paccMaTp11Bann. 

nnSI pacqeTa yrrpyrnx B3aHMOAeHCTBHll 'laCTHU BHYTPH SIApa npn T < 30 fsB 

11CnOnb30BanHCb ITOn11HOM11anbHbie annpoKCHMaUH11 H3 pa60Tbl /8/ • Tipn 

6onhlli11X sHeprnsrx yron pacceHH11H pa3hirphiBancsr no A11#epeHu11anhHoMy. · 

-~(T)/t/ · 
ce'leH11IO d a l dt = A e c Kos<P<P11uneHTaMn A 11 ~ 113 

4 

6
. ;g/ n 

pa OT • OCKOnbKY p 

AanhHefiwasr AeTanH38U11~ 

npaKT11'leCKH He yBen11'IH 

KaK B11AHO 113 ·p11c. 

MeHTanhHbie 3H8'leH11SI c: 

Hhr·x 3Be3A x/ 1 6onee TO . 
11MOAeftCTB11ll 11 yqeT yM 

naB11Hhl K8CK8AHhlX 'l8CT 

o6nacTn sHeprnfi BrrnoT~ 

pacrrpeAeneHnro MHo)Kec1 

UHSIM ( CM~ Ta6n11UY 1 11 

CSI TOnbKO AiHI nliBHeBbl 

paCXOlKAeHHH 38Kn~'l8e1 
• .. 

ITHOH-HAepHbiMH B38HM0ll 

CTOnKHOBeHHH 1 rAe MHO: 

yqe.CTb 3TH CTOnKHOBeH: 

. COBIT8A8eT C 3KCnepHM€ 

3aMeTHbre pacxolK. 

B8HHSI napaMeTpOB1 onn 

( ecnH He BhiXOAHTb 38 

TanhHbiMll A8HHbiMH) 1 H 

113 Ta6nnuhr 11 B 

weHHH K8CK8AHOH. CT8Al 

x/ M . . 
hi ncrronbsyE 

CO cpeAHHM HApOM <jloT 

rpynnoil nerKnx n rpyr 

xx/ 
Own6KH pac'l 

CT8THCTH'leCKHe, 



lenHTb ITyHKTbl, B. KOTO

HOrO'l8CTH'IHblX B38HM·O-

:nnch no TeM :»<e npo

T < 30 faa, rae 

cnepHMeHTOM /7 I; B 

nnoTHocTn qncna 

oe oTnnqne aaKnroqanocb 

N - N - cTonKHOBeHnil 

h imanpyromaSI qacTnua, 

1hHOMy pacnpeaeneunro 

~eHnH aHeprnil apyrnx 

onKHOBeHnfi ncnonhaoaa-

KcnepnMeHTanhHbiX pac .

·nx .pacnpeaem!Hnil oT 

- N -a3anMoaeficTanfi 

n-nMrryJibca 18/. Pac-

-cTonKHoBeHnfi.xopomo 

B.l:!nOTb ao HeCKOnbKHX 

~n6apnOHOB B' Bb!COKO-

!CTHa cei!qac O'leHb 

0 COCTaBnSieT. ~ 5%, 

'IHbix-·qacTnu), aHHnrn-

:yTpn Slllpa npn T < 30 faa 

1 pa6oTbi 181. flpn 

ro· an#epeHunanbHoMy · 

l-in A n {3_ na 

1 
~ 
I 
r 

I 
I 
i 

j 

/9/ pa6oT • flocKonhKY pacceSIHne nponcxoanT lla oqenh Manbie yrnbi, 

aanhHefimaH aeTanilaaunH yrnoa9ro pacnpeaeneHnH pacceHHHbiX qacTnu 

rrpaKTH'leCKH He yBenll'IHBaeT TO'IHOCTll pac'leTOBo 

KaK BnaHo na pnc. 1 n 2, rae cpaannBaroTCH pacqeTUbie n aKcnepn

MenTanhHhle 3Ha'leHHSI cpeaHefi MHo*eCTBeHHOCTH '18CTHU ll3 ¢oT09MynhCHOH

HbiX aaeaa xl, 6onee TO'IHOe MoaennpoBaHne aeynpyrnx ~- 'N n N- 'N -Baa-
• 

llMOaeaCTBHil H y'leT yMeHblli9HHSI BHyTpnnaepHOil ITnOTHOCTH rroa aei!CTBHeM 

naBHHbl KaCKaaHbiX '18CTHU; IT03BOnSieT rrony'IHTb COrnacne C OITbiTOM B 

o6naCTli aneprnil BITnOTb ao T ~ 100 faa·XXI. 3TO OTHOCHTCSI TaKme K 

pacnpeaeneHliiD MHOmeCTB9HHOCTli pO)I{)l8IDIUliXCSI '18CTliU li K liX KOppenSI

UliSIM (eM~ Ta6nnuy 1 n pnc. 3,4). CymecTBeHHoe pacxomaenne oTMeqaeT-

CSI TOnbKO anSI nnBH9BbiX '18CTliU B 3Beaaax C n h = 0,1. flpnqnna aToro 

pacxomaennSI aaKnro'laeTcn B ToM, "'To na6nroaaeMbie co6biTHSI napHay c 

ITliOH-HaepHbiMli B38liMOaei!cTBliSIMli coaepmaT 3H8'lliTenbHblil BKnaa TT - 'N

cTonKHOBennil, rae MHomecTBeHHOCTh nnaneBbiX qacTnu < n.> ::: 10 181. Ecnn 

yqeCTb 9Tli CTOnKHOB9HliH1 TO, paC'l9THaSI Benli'lliHa W n anSI n = 0 1 1 

'coanaaaeT c aKcnepnMeHTanhHOfi~ 

3aMeTHbl9 paCXO)I{)l9HliSI1 KOTOpbie TpyJlHO ycTpaHliTb rryTeM BapblipO

B8HliSI napaMeTpoB, onncbmaromnx neynpyrne rr "- Nn N -N cTonKHOBennn 

( ecnn He Bb!XOaliTb 38 rrpe)lenbl 1 aorryCTliMbie COBpeMeHHbiMli 9KCrrepnMeH

TanhHbiMli )laHHbiMli), nMeroT· MecTo nnmh npn aHeprliHX T > 150..:200 faB. 

Ha Ta6nnubi II BliJlHO, 'ITO aneprnSI Boa6ymaeHnSI stapa rrocne aaBep

wennSI KacKaaHofi' cTa)lnn rrpouecca n qncno nyxnonoB, TepSieMhlX HapoM-

x/ M hi ncnonbayeM cneilyromne o6oana'leJinSI: Em -BaanMoaeilcTBne 
co cpeannM S!JlpOM ¢oToaMynhcnn; L E m • HEm -B38llMOJleilcTBliSI c 
rpynnoil nerxnx n rpynnoil TSimenhiX si)lep ¢oToaMynhcnn. 

xx/ Own6xn pac'leTHhiX aHa'lennil na pnc. 1 n aea)le )lanee - 'lllCTo 
CT8TliCTH'l9CKli9o 
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MHlllellbi01 B cpeAHeM T8KHe )Ke 1 K8K H IIpH T ::; 10 ran, 3TO o5'hHCHHeT 1 

IIOtieMy tiHCliO cepb!X H tiepHbiX CllellOB 118 pHC, 1,2 IIO'ITH He 38BHCHT OT 

~HeprHH rrepBHtiiiOH '18CTIIUbl x/, 

l.JTO K8C'8eTCll yrliOBbiX xapaKTepHCTHK BTOpiitiHbiX '18CTIIU 1 TO TeOpiill 

11 OIIbiT 31leCh aocTaTotiHO xopolllo cornacyroTCH (eM, pHc, 5 II 6). He

rrnoxoe cornacHe IIMeeTCH n n o6nacTn 6onhlliHX aneprHii:, O~HaKo aToMy 

cornaciiro uenh3H rrpiiaanaTh cniilliKOM cephe3Horo 3Hatiei!HH, TaK KaK, 

H8IlpHMep1 paCXO)KJleHIIll C aKCIIepiiMeHTllllhllblMII llllllllblMII llllll liiiBHeBbiX 

tiaCTIIU B 3H8tiiiTellhiiOH CTerreHII MoryT M8CKIIpOB8ThCll liOpeHUeBCKIIM 

C)KllTIIe~ yrnon rrpii rrepexoae K na6opaTopuoii: cncTeMe KOOpllHHaT. Eonee 

IIOK83aTellhllbiM 6b!l10 6b! Cp8BHeHHe aKCIIepHMeHTllllhllbiX II TeopeTHtieCKIIX 

yrnOBbiX pacrrpeaeneHIIii: B CIICTeMe ueHTpa M8CC HaneTll!OlliOH '18CTIIUbl 

II HJlpa-MIIlllei!II, K CO)KaneHIII01 TaKIIX aKcrrepHMeHTanhHbiX JlllHHhiX· ellle 

He IIMeeTCll, 

Ha piic. 7 cpaBHIIB8IOTCH pactieTHbie n aKcrrepiiMeHTanhllbie cpeaniie 

rrorrepetiHbiG IIMIIynhCbl PO)KJlll!OlliiiXCll qacTnu. B o6nacTII T ~ 100 ran 

3Ha'leHIIll < p.l- s > OCT810TCll IIpaKTIItieCKII IIOCTOHIIHbiMII, IIpii 60llhlliiiX 

aneprHHX cpellHIIii: IIOIIepetiHbiH IIMIIyllhC 1T -Me30HOB OCTaeTCllr. Heii3-

MeHHbiM (Ami B3aiiMoaeii:cTBIIi'I p + Em ) , a neniitiiiHa < fl_ s > Meaneliuo 

no3pacTaeT, tiTo o6ycnonneno KaK 6onhlliiiM nKnaaoM nnaiipyrollleii:· qacTIIUhi1 

TaK II yneniitieHIIeM IIOIIepetiHb!X IIMIIYllhCOn. OCT8llhllb!X HYKliOHOn, 

CpeAHIIe rrorrepetiHbie IIMrrynhChi ti8CTIIU c cepbiMH cneaaMn n rrpe

aenax CTaTIICTII'IeCKIIX Olliii60K He 3aniiCllT OT rrepnH'Il!OH anepriiii, Ha -

x/ 
Ecnii n pactieTe 11e. ytiiiThiBaTh a<P<PeKTa yMeHhllleHIIH BHyTpiiHJlep-

noii: rrnoTIIOCTII 1 To anoManhHO 6onhll1He 3Hatiei!IIH l'l A II E ·~ - rronyt~aroT
CH y)Ke rrpii T -::. 1 raB/ 13 I; .cneacTnHeM, aT oro HnliHIOTCH otieHh 6onh

lliiie 3HatieHIIH < n g > n < nh > 

6 

I 

~ 

IlpllMep, llllll CTOliKH,oBeHl 

320 II 360 Man/c. 

TaKIIM o6pa3oM, 

riix rr - ·N xi: ·N _:N -n: 

yMeHhllleHIIll nHyTpiiillleJ 

roT cornaconaTh KacKaa 

aKCIIepllMeHT8llhllb!M~ ll 

cornaCOB8HIIll C OIIb!TOll 

nnecTII MeXllHII3M 1 yMeJ 

TaKIIM MexaHII3MOM_ MD 

CneayeT noa'lepKI 

n oGnacTn ·r = 10 ~ 

0 TOM 1 'ITO llOllll MHOr( 

Mllllll 1 TnK K8K aKcnepll 

Ut'oOllblllOe 'IIICliO cpelll 

UJIOHOCC D38HMOileii:CTnl 

ll:JIIIIMO/lOi!CTnHfi cpanlll 

T ··· 10 + 100 ran. 

1, I. z .Artykov, V 
Phys., 87, 241 

· 2. I • z • Artykov, V 
Phyi'J,, B6, 11 

:1, J. Z .Artukov, V 
(1%8). 

4. ll.:l. 1\pTJ.IKOB, B.C 

ti, 1\,( ;, lill)JIIIIIOIIKOn1 

11, f\,C, Jinp11111PIIK0 1 J 



D fan, 3To o5'bHCHSieT, 

2 ITO'ITH He 38BHCHT OT 

lH'lllh!X '18CTHU 1 TO T90pHS1 

::M. pnc. 5 n 6). He

meprnii:. O~HaKo aTOMY 

3H8'19HHS11 T8K KaK, 

8HIIh!MH JlnSI nHBH9Bb!X 

lTbCSI nOp9HU9BCKHM 

:TeMe KoopJlnHaT, Bonee 

tnbHhiX · H TeopeTH'l9CKHX 

mneTaromeii: qacTHUhi 

TanbHb!X. Jl8HUhlX· eme 

'PHM9UTanbHbi9 Cp9JlHH9 

5nacTn T -::. 100 ran 

HhiMH, npn 5onhmnx 

>HOB OCT89TCSir·. H9H3-

i'IHU8 < fl_.s> Me)lneHHO 

OM nHJlHpyroiUeii:• '18CTHUbi1 

>Hh!X UyKnOHOB, 

pb!MH cneJlBMH B npe

BH'IHOH aHeprnn. Ha -

M9HbiU9UHSI BHyTpHSIJlep-

fl A- n. E.~_-·. - nony'laroT

SIBnSiroTcSI· o'leHb 5onb-

npnMep. JlnSI CTonKHoneHnii: p + Em npn 7 

320 n 360 Man/ c. 

250 n 103 
ran 

TaKllM o5pa30M1 5onee TO'IHOe BOCCT8HOBneHne xapaKT9pHCTllK Heynpy-

I'llX TT - .N n .N -N -B38llMOJl9HCTBllfi, a, rnaBUbiM o5pa30M 1 - y'leT 

yMeHbiU9HHSI BHyTpH,SIJl9pHOH nnoTHOCTll no Mepe pa3BHTHSI K8CK8Jl8 IT03BOnSI

IOT cornaconaTb KacKaJlHO-ncnapnTenhHyro MoJlenb c nanecTHhiMH ceii:qac 

3KcnepnMeHTanhHbiMH Jl8HHhiMH npn Bcex aHepi'HSIX T -~ 100 ran. llnH 

cornaCOB8HHSI C OIThlTOM npn 5onbiUHX 3H9pi'HSIX B TeOpH!O H905XOJlHMO 

BB9CTH M9X8HH3M 1 yMeHbiU810IIIHH 'IHCno p0)KJl8IOIIIHXCSI nnBH9BhiX '18CTHU, 

TaKnM MexaHH3MOM MoryT · 5biTb MHoroqacTH'IHhre naanMoJleii:cTBHSI /2/, 

CneJlyeT noJl'lepKHyTh, 'ITO na cornacnSI pacqeTHhiX JlaHHhiX c onhiTOM 

B ounaCTH T = 10 1- 100 ran eme Henb3SI c ynepeHUOCTb!O 3aKniO'IHTb 

0 TOM 1 'ITO JlOnSI MHOI'O'l8CTH'lllhlX B38HMOJl9HCTBHii: 3Jl9Cb npeHe5pe)KHMO 

Mnnn, TnK KaK aKcnepnMeuTanbHO B aToii: o5nacTn nayqanocb ncero nnmh 

!l('!ionbmoe qncno cpeJlHHX nennqnu, necbMa rpy5o xapaKTepnayromnx 

nponecc: naanMoJleiJ:cTBnSI. KaK noKaabmaroT oueuKn, yqeT MHoroqacTn'IIIhiX 

l1311IIM0/19itCTBlli1 CpaBHHTenbHO cna5o BnHSieT H8 3TH xapaKTepHCTHKH npn 

r 10 .. 100 ran. 

nnTepaTypa 

1. I.Z.Artykov, V.S.Barashenkov and S.M.E1iseev. Nuc1. 
Phys., 87, 241 (1966) • 

2. I.Z.Artykov, V.S.Barashenkov and S.M~E1iseev. Nuc1. 
Phys., B6, 11 (1968) • 

:t, J.Z.Artukov, V.S.Barashenkov. Nucl.Phys., B6, 628 
(19Cl8). 

4. II.~. 1\pTJ.tKon, B.C. BaparneHKoB • .Hct>, !L 1070 ( 1970). 

ti. 1\,r;, linptunonKon, K.K. fyJlnMa, B.n. Toueen • .Hct>, l.Q., 755 ( 1969). 

II, n.r:. I ;npntll!'JIKO, A .c. 11nhHHOB, B.n. ToHeen • .Hct>, .!.2, 743 ( 1971). 
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7. A.C. 11nhHHOB. 011.Hl1, B 1-4-5477, ny6na, 1971. 

8, G.G.Beznogikh, A.Buyak, K.I.Iovchev, L.F.Kiri11o~, 
P.K.Markov, B.A.Mo~ozov, V.A.Nikitin, P.V.Nomokonov, 
M.G.Shafranova, V.A.Sviridov, Truong Bien, V.I.Zayachki, 
N.K.Zhidkov,· L.S.Zo1in, S~B.Nurushev and V.I.So1ovia
nov. Phys.Lett., 36B, 274 (1969) .• 
M. Holder, E. Radermacher, A. Staude, G. :Barbie11ini, __ 
P~Darriu1at, M.Hansrou1, S.Orito, P.Pa1azzi, A.Santro~ 
ni, P.Stro1in, K.Titte1, J.Pi1cher, C.Rubbbia, G.De.Zor
zi, M.M~cri, G.Sette, C.Grosso-Pi1cher, A.Fainberg 
and G.r.iaderni. Phys.Lett., 35B, 355 (1971). 
U.Ama1di,·R.Biancaste11i, C.Bosio, G.Hatthiae, J.V.A11a
by, W.Barte1, G.Cocconi, A.N.Diddens, R.W.Dobinson, -
V.Elings, J.Litt, L.S.Rochester and A.M.Wethere11. 
Phys.Lett.,·36B, 504 (1971). 

9. B.C. BaparneHKC>B, c.M. EnnceeB' C.E. tJnrpHHOB, Coo6menne Ol1Hl1, 
P2-6022, ny6na, 1971. 
B.C. BaparnenKoB, K.K. fyJlnMa, B.n. ToneeB. 
Acta Phys.Po1., 36, 415 (1969). 

10. B.C. BapamenKoB, B.n. ToneeB, B3anMoJleiicTBne BbiCoKoanepreTn'IecKnx 
qacTnu n 51Jlep c· nJlpaMn •. " AToMH3JlaT", M,., 1972. 

11. 3.B. An3oH, )!(.C. TaKn6aeB, H.H. tJacnnKoB. ITnchMa )!(STet>, 14, 405 
(1971). 

12. H. nanxa)KaeB, K.n. TonCTOB, r.c. llla6paToBa. Coo6menne 011Hl1, 
p 1-5326, ny6na, 1970. -

13. B.C. BapamenKoB, K.K. fyJlnMa, A.C. 11nhnnoB, B.n. ToneeB, Coo6me
nnn Ol1.Hl1, P2-5118, ny6na, 1970. 

14. A.A. ropH'IHX, )!(.C. TaKH6aeB, H.C. TnToBa, E.B. lllanarnna. 
.Hct>, !2., 1267 (1971). . . 

PyKOITHCh rrocTyrrnna B H3JlaTenhcKnii OTJlen 
17 arrpenn 1972 rolla. 
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Tae5mu~a I 

Cpe;n;HHH MHozecT:BeHHOCT:& aapa:m:eHHHX JU1BH6BhiX M ue;n;11eHHblX qacTHIJ; :B 

woToaMy11:&CHOHHblX a:Bea;n;ax, oe5paaoBaHHHX 9T -weaoHauH c aHeprHen 

T = 60 raB. 

<ns> . <nA> 
TeopHH OnHT/II/ TeopHH OnhiT/II/ 

3,9±0,3 6,ra±o,rr o,3s±o,o3 . . ± 0,42 0,03 

6,3±o,3 7,6I±o,II 4,4±0,2 4,03±0,03 

Ir±o,6 II,77±0,I3 I3,3±o,9 I5,22±0,I5 

8,:r±o,4 9,2310,·07 7,2±o,3 · 7 ,o2±o,os 
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Tadmm,a II 

Cpe~HHH aHeprHH B030YE~6HHH OCTBTQqHHX H~ep H cpe~Hee 

qHCHO HYKHOHOB, TepHSMHX H~pOM-UHillSH~ID B XO~e KSCKS~Horo 

npouecca . 

Baa HMO~. T, raB 

.JT-tLEm 60 
Si+Em 60 
9T+HEm 60 

p+Em 250 
p+Em 500 
p+l:m 103 

..... -~~--~-~ ,' .... 

.!ll:::lOOO'U 
CD E:CD 0\:s: 
>i :>: CD.'O -8-'0 o 
C> .trOll>• 
• 0! 0 (ii. >i. (j) 

(j) ::1 . 0 '< ·-
::lll>CDO(I)o" g :s: :~:~· ~ E::· E W 
trE::E:CD'<:s:-
-, 0 • J::l ::a ..... -
CD:~:~ .trC'()m 
~~~='~8~~ 
'0-''0 ... (1) 

«:~'<:;,~,::l>i 
;;: 0! .~ =>-. • 'g = 
:>; = ;.: .. .= 
::: ~ ::: • :3 :::: ~ 

(E") MaB <AA) 
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154 17,4 

160 .18,2 
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Pnc • • 1. 3nepreTn'IecKaSI saancnMocTh cpeaneli MHO)I<eCTBeHnoc-rii qacTnu, 
o6pa3y101UHXCSI IIpll HeyrrpyrHX B38HMO,[l9HCTBHSIX IIpOTOHOB II 1T -Me30HOB 

C ciJOTOSMynhCHeli. n s , n II -'IIICno 'I8CTHU, OCTaBnSIIOIUHX TOHKHe 1:1 

cepbr€! cne.r:thr, · nh -cpeanee •mcno 'laCTHU, ocTaOJnHIOIUIIX cepbie nnn qep-
!Ibte · cne.nhr. Kpy:lKKH OTHOCSITCSI K nsaHMO.r:telicTBHSL\1 · p + Em , -rpeyr';JnhHHKH 

- K asanMo.r:teJ'l:CTBHSIM 1T + Em • 3aiiiTpuxoBaHHbi9 3H8'1Kll - pesynhTaT pac
'leTa, rronbie Kpy)lcKH n TpeyronhHHKlf - aKcrrepnMellTanhllbie naHHhre I 10,11{ 

11 
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Puc. 2. 8HepreTnqecKaSI aaBncuMocTh cpenuen MHo~ecTBeHHOCTU qacTnu, 
o6paayiOlllllXCSI npii HeynpyrllX B38UMonefiCTBUSIX . TT -M930HOB C nerKRMU 

ll TSI>Kenb!MU SinpaMll 4JoT09MynhCUU •. n s 1 n g . 1 n h llM910T TOT ~e 
CMb!Cn, qTO ll Ha pUCo 1. Kpy~Kll ll TpeyronhHUKU OTHOCSITCSI COOTB9TCT
B9HHO K BaauMoneficTBUSIM rr + H Em u rr + L Em • 3alliTpuxoBaHHbi9 auaqKu 

- TeopeTuqecKue naHHbie, nonbie auaqKu - aKcnepuMeHT I 10,12/. 
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Puc. 3. Pacnpenenem 
30B8BlliUXCSI npn B38U 
SinpaMu 4JoToa~·ynhcnu 
HUKU - 9KC09pUM9HT 
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Puc. 4. CpenHSISI MHo: 

! . qncnoM cepwx:n qepH 

B9HUSIX . TT -Me30HOB C 
3alliTpuxoiiaaiibie Kpy>~ 
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TGeV 

)KeCTBeHHOCTH .'I8CTHU 1 

-Me30HOB C nei'KllMH 

.n h ,_, ,nMeiOT TOT )Ke 

lTHOCSITCn·cooTBeTCT-

3awTpHXOB8HHbie 3H8'IKH 

MeHT /10,12/. . 
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PH c. 3. PacnpelleneHHe · •mcna cepbiX H qepllbiX cnelloB B 3Be3Jlax, o6pa-

30B8BWHXCSI npH B381iMOileHCTBlU:I17 ~Me30HOB C 9Hep!'Hefl 60 f9B C TSI)KellbiMH 

Hllp8Mii 4JoT09MY1IhCHHo 3awTpHXOB8HHbie Kpy:1KKH - paC'IeT1 HOllbie 'I'peyi'Ollh-

HHKH - aKcnepnMeHT I ~21. · 

14 

11 

PH Co 4. CpellHSISI MHO)KeCTBeHHOCTh TOHKHX cnellOB B 3Be3JlaX C p831IH'IHblM. 

'IHCliOM cepb!X H qepHbiX cnellOB 1 o6pa30B8BWHXCSI HpH Heynpyi'HX CTOliKHO

BeHHSI:lC n:=_':"'j:g~aOHOB C 9HepJ:-.neil: 60 f9B c TSI)KellbiMli HllP8Mli 4JoT09~yllhClilio 
3aWTpllXOB8HHbie Kpy)KKH - pacqeT, HOllbie Tpeyi'OllhHHKH - 9KCHepnMeHT/1

2
{ 

13 
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Pe:c. 5. YrnoBbie pacnpe.lleneanH qacTnu c TOHKnMn n cepbiMn cne.llaMn 
B 3BeaJiax, o6pa30B8BlllllXCH npn Heynpyrnx CTO.IliCHOBeiUIHX. 1T -Me30HOB 
C sneprnti 60 fsB C TH>Ke.llbiMU H,llpaMH «tJoT09MY.IlbCUllo fnCTOrpaMMbl -
pacqeT, sKcnepnMeHTa.llbHbie To<iKn B3HTbi ua pa6oThi I 14/. YKaaaHhi Teope-

TU'1eCKUe 3Ha'1eHRH yr.llOB
0 

B KOTOpbie Bbl.lleTaeT flO.IlOBllH8 BTOpH'1HblX '18CTHUo • 
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Pnc. 6. l1aMeneaue c pocToM sneprrm yrna, B KOTOp&IA B&meTaeT nono
BnHa aapH>KeHHblX .llHBHeBblX '18CTHU, pO>K.ll8101llHXCH B Heynpyrnx CTO.IlKHO-

BeHUHX npoTOHOB n " -MeaoaoB c H.llpaMn «PoTosMyn&cnn ( () 1/2 B 
rpanycax). Bee o6oaijatJeHnH, KaK aa pnc. 
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Puc. 7. 3HepreTntJeCKI 
Me30HOB H BCeX'3apH» 

CTO.IlKHOBel!RHX p + Em 
o6oaaaqennH; KaK aa I 
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Pnc. 7. 3uepreTn'IecKaSI aasncnMocTb cpe.rtRIIx nonepe'IRbiX nMnynbCOB .11 

MeaoHoB n scex aapmKeHHbiX nnsueBbiX qacTnu, · of oaay10mnxcSI B Heynpyrnx 
CTOnKHOB9HliSIX p + Em li 1T . + Em ( p l B e.ununuax ran/c). Bee 
o503H8'19HHH1 KaK Ha pnc, 1. 
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