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CornacHo rHnoTe3e JI,ZJ.epHoro KYMYJlJITHBHoro 34xtleKTa 
/1/ 

HeynpyrHe B3aHMO,ZJ.eHCTBHJI C HYKJlOHaMH CJlO)KHbiX COCTaBHbiX 

CHCTeM THna aTOMHbiX JI,ZJ.ep, COCTOJI~HX H3 A HYKJlOHOB, 

onHCbiBaiOTCJI cyMMOii MacwTa6Ho- HHBapHaHTHbiX npoueccoB 

THna: 
.... 

f 1 (m +m .... 11 +X)= f 1(x 1 ), 

f2 ( 2m + m .... 11 +X ) = f 2 ( x 2 ) , 

f N ( N m + m .... 11 + X ) = fN( ~ N ) , 

.... 
fA(Am+m .... 11 +X)= fA(xA). 

MacwTa6Hwii apryMeHT XN - OTHoweHHe 3HepreTH'Ie-.... 
p .... 

cKoii nepeMeHHOii pO)K,ZJ.eHHoii ( TT) qacTHUbl I T __!!_ , p H p 11 
TT 

T .,D../ K MaKCHMaJlLHO B03MO)KHOH BeJlH'IHHe 3TOH nepeMeHHOH 

cornacHo KHHeMaTHKe coy.napeHHJI N HYKJlOHOB c O.D.HHM. 

qHCJlO HYKJlOHOB (N) COCTaBHOH CHCTeMbl (A), yqacTBYIO· 

~HX B ,ZJ.aHHOM aKTe B3aHMO,ZJ.eHCTBHJI, onpe,D.eJlJieTCJI BepoJIT

HOCTLIO nona,ZJ.aHHJI N HYKJlOHOB B HeKOTOpblii MaJlbiH o6beM 

jpaBHoaepoJITHO no aceMy o6beMy JI,ZJ.pa A/. 3Ta aepoJIT

HOCTL ( PN (N )), CJle,ZJ.OBaTeJlLHO, 3aBHCHT TOJlLKO OT CBOHCTB 

/JI,ZJ.epHOH llJlOTHOCTH/ CaMOrO JI,D.pa H OllHCbiBaeTCJI, HallpH

Mep, 6HHOMHHaJ1LHbiM pacnpe,D.eJleHHeM. 

TaKHM o6pa3oM, 
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d A .... 
E ~ (Am + m ... rr + X) = C VA l P N( N )fN ( x N ) , 

dp N=l 
/1/ 

C - HOpMHPOBO"IHaJI KOHCTaHTa H VA - 06'beM JI.D;pa. 

IIepsLie 3KcnepHMeHTbl c peJIJITHBHCTCKHMH .D;eii:TpoHa
MH 1

2
/ H .D;aJILHeHwHe HCCJie.D;OBaHHJI KYMYJIJITHBHOrO pO:>K,!J,e

HHJI nHoHoB 
13

•41 no.D;TBep.D;HJIH rHnoTe3y KYMYJIJITHBHoro 
JI.D;epHoro 3<W!eKTa. 

B HaCTOJII.Qe:ii pa6oTe rHnoTe3a KYMYJIJITHBHoro 3<W!eKTa 
pacnpOCTpaHJieTCJI Ha COCTaBHble CHCTeMbl, COCTOJII.QHe H3 
6eCKOHe'IHO 60JibWOrO 'IHCJia KOHCTHTyeHTOB. 

«l>opMaJILHo TaKo:ii nepexo.D; 03Ha'IaeT 3aMeHy cyMMHposa

HHJI no 'IHCJIY KOHCTHTyeHTOB 4JparMeHTHpyJOI.Qe:ii 'laCTHUbl 

/JI.D;pa A , OTHOWeHHe /1/ I Ha HHTerpHposaHHe no 6ecKoHeq

HO 60JibWOMy 'IHCJIY KOHCTHTyeHTOB CTaJIKHBaiO~.QHXCJI a.D;pO-
HOB: 

A2 
E ~a ... (A2 m+A 1m ... c+X)==G(AIA

2
) J. w (A

2
,N

2
)dN

2
x 

d p Nmm 
2 

x f I w ( A I , N I-) f ( N I , N 2 , e-, p ) d N I · 
. ~ 

N~·ll(~) /2/ 

G(Al-A2)- HeKoTopaJI KOHCTaHTa .D;JIJI .D;aHHbiX a.D;poHOB AtH 

A2 , w (A, N) - "4JyHKUHJI sepoJITHOCTH" /HopMHposaHHaJI Ha 

e.D;HHHUY I, onpe.D;eJIJIJOI.QaJI .D;OJIH /'laCTH/ Mace cTaJIKHBaJOI.QHX
CJI a.D;pOHOB, npHHHMaJOI.QHX y'laCTHe B peaKQHH 

N2m + N I m .... c + X , /3/ 

HHKJI103HBHOe nonepe'I.IlOe Ce'leHHe KOTOpo:ii f(N 1 ,N2,e-,p~ ba

BHCHT B o6I.QeM c.iJyqae OT 'IHCeJI N 1 H N 2 , a TaK>Ke MacwTa6-

HOB nepeMeHHO:ii ( 0 .D;JIJI po>K.D;eHHo:ii 'laCTHALI H nepneH.D;H
KYJIJipHo:ii cocTaBJIJIJOI.Qe:ii HMnyJILca (p , ) ... 

· • min 
HH>KHH:ii npe.ZJ;eJI HHTerpHpoBaHH.Jt (N 2 ) onpe.D;eJIJieTcJI 

3HepreTH'IeCKHM noporoM peaKQHH /3/ pO:>K,!J,eHHJI 'laCTHUbl 

(C).D;JIJI .D;aHHLix seJIH'IHH e- H p .L Ha a.D;po~e AI /KaK ueJioM/ 
HaJI_eTaJOI.Qe:ii "qacTHUe:ii" c Mac coB: ( N ;m m) H HMnyJILCOM 

N~un pA, r.D;e pA - HMnyJILC a.D;poHa A
2
/KaKueJioro/. 

2 2 

4 

~ 

HH:>KHHB npe.D;eJI HHTefpHpOBaHHJI no N 1 , MHHHMaJILHO B03-

MO:>KHOe 3Ha'leHHe N ~m , onpe.D;eJIJieTcJI KHHeMa THKo:ii .D;Byx

'laCTH'IHOH peaKUHH 

min 
N2 m + N1 m .... m + 

c 

min 
(N2+Nl )m, 

min min me 
N 2 m + N 1 m .... m c + ( N 2 + N 1 + m ) m 

/4a/ 

/46/ 

.D;JIJI pmK.D;eHHJI O.D;HOH H napbl 'laCTHU (C) COOTBeTCTBCHHO. 

II pH 3TOM napaMeTpbl /HMnyJILC, 3HeprHJI/ po:>K,!J,eHHOH 

qaCTHUbl npe.D;CTaBJIJIIOT H3 Ce6JI MaKCHMaJILHO B03MO>KHble 

3Ha'leHHJI .D;JIJI npoueccos I 4a/ H I 46/. 
HanpHMep, B cHcTeMe Koop.D;HHaT, r.D;e qacTHUa A 2 noKo

HTCJI H qaCTHUa A l HMeeT HMnyJILC, nOJIHYIO H KHHeTH'IeCKYIO 

3HeprHJO cooTBeTCTBeHHO P
1 , E lv, T

1 
, .D;JIJI npouecca c 

pO>K.D;eHHeM napbl 'laCTHU C MaCCOH p. KHHeMaTHKa peaKQHH 

/46/ .D;aeT CBJ13b: 

. TI +2p. m•n ) 

NI (N2 = EIEI-PIPI cos@l +p.m 

TI - mN2 

/Sa/ 

r.D;e cos e l - KOCHHYC yrJia BbiJieTa qacTHUbl c . T l - ee 

KHHCTH'IeCKaJI 3HeprHJI, m - Macca HYKJIOHa. 
AHaJiorH'IHO .D;JIJI npouecca o6pa3oBaHHJI JI.D;epHoro 4Jpar

MeHTa c Macco:ii B m 

min min 
N2 m + N 1 m .... B m + ( N 2 + N 1 -B) m 

noJiyqaeM 

Nmin(N ) = 
TI 

/56/ I 2 
E I E I - PI PI cos 8 I - B ~ 

T -
I mN2 
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N2. p P--> rr-x P1=30 GeV /c 

1 

\ v2 3 
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Puc. 1. 06.11acmu uHmezpupoeaHu.R, paapeweHHble no KUHeMa-
1/IUKe 0.11.11 pa3Hb1X 3Hepzur1 jyzAa ebJAema/ nuoHoe. 

min u 

QqeBH~HO, qyo BenHqHHy N2. MO:>KHO HaHTH H3 COOTHO-
WeHHfi /Sa/ H /56/, nonaras N t 1

" = AI . 
Ha puc. 1 noKa3aHbl. o6nacTH HHTerpHpoaaHHH no nepe

MeHHbiM NI H N 2 ~ns pa3Hblx napaMeTpoa /eM. Ta6nHuy/ 
po:>K~eHHoro nHoHa ~ns npouecca p + p--> rr- + X npH P

1 
= 

= 30 FaB/c. rpaHHUa o6naCTH HHT.erpHpOBaHHH onpe~enHeTCH 
•YHKUHHMH N2 =1 H NI =1 H Nr 10 (N 2)/cooTHoweHHe /Sa//. 
H3 pHCYHKa BH~HO, qyo o6naCTb HHTerpHpOBaHHH COOTHOWe
HHH /2/ Cy:>KaeTCH KaK C pOCTOM HMnynLca po>K~eHHOrO 
nHOHa /KpHBble 1 ,2,3/ npH .HKCHpOBaHHOM yrne BbllleTa 
nHOHa, TaK H C pOCTOM yrna BbllleTa /nepneH~HKYllHpHOfi 
COCTaBnHIOIUefi HMnynLca/ npH .HKCHpoBaHHOfi BenHqHHe HM
nynLca nHoHa /KpHBble 1 ,4/. 

TaKHM o6pa3oM, H3MeHeHHe o6nacTH HHTerpHpoBaHHH 
B COOTHOWeHHH /2/ KaqeCTBeHHO 06'bHCHHeT yMeHbWeHHe 

aenHqHHbl E da 

dp c pocToM MacwTa6HoA nepeMeHHoA X H 

nonepeqHoA cocTaBnsromeA HMnynLca po>K~eHHoro nHoHa. 

6 

... 

., 

KonHqecTBeHHO 3Ta 3aBHCHMOCTb onpe~enseTcH "•yHKUHeA 
aepoHTHOCTH" w(N) H f(NI ,N2•P1. ). 

3KcnepHMeHTanbHble ~aHHble /3,4/ no ceqeHHIO po:>K~eHHH 
nHOHOB B HHKll103HBHOM npouecce 

+ 
A+p-->rr-+X 

yKa3biBaiOT Ha 3KCnOHeHUHallbHYIO 3aBHCHMOCTb 
npoHnnrocTpHpoBaHo HH:>Ke/ .YHKUHH w( N): 

a(A) -a (A )N 
w(A,N)=----e 

1 
-a(A) A 

-e 

/no 6y~eT 

/6/ 

CornacHo npHHHToA rHnoTe3e KyMynHTHBHoro s~epHoro 
3 .. eKTa /I/ napaMeTp a(A) He HBllHeTCH He3aBHCHMbiM: 
cpe~Hee 3HaqeHHe N no pacnpe~eneHHIO w( N) ecTb cpe~
HHH nnoTHOCTb B3aHMO~efiCTBYIOIUero a~pOHa: 

A A 
<N> = J Nw(N) dN = ---, 

0 4/3 rrR 3 
/7/ 

r~e -} rr R 3 - o6'beM a~poHa A. 

HcnonL3YH ~ns BblqHcneHHH o6'heMa npoToHa ero cpe~
HeKBa~paTHqHbJA pa~Hyc / ep -pacceHHHej, H3 cooTHoweHHH 
/1 I nonyqHM: 

a (1 ) = 1 m -I F 3
. 

p 

flo .H3HqeCKOMy CMbiCllY Bblpa>KeHHe /2/ eCTb CyMMa 
~BYX qneHOB. ,lJ.eHCTBHTellbHO, po~eHHaH qacTHUa(C) MO>KeT 
6h1Tb nH6o a/ •parMeHTOM noKosmeAcs qacTHUbl w 2( a 2 , N2 ), 
ao36y:>K~aeMoA "cHaps~oM", nnoTHOCTb KOToporo 8 y /no-

. a I 
peHu-•aKTop/ pa3 6onLwe wi ( -NI): 

a YI 
w2(a2N2)wi(-I NI) 

yl 

/".parMeHTaUHH )o\HWeHH"/; nH60 6/ .parMeHTOM ~BH:>KyiUefi
CH qacTHUbl wi (ai NI ) , B3aHMO~eAcTByromeA c MHWeHbiO 
w2 <n a2 N2 ), nnoTHOCTb KOTopoA 3 .. eKTHBHO yMeHLweHa 

B y
1 

pa3: 

w2(y
1
a

2
N

2
) w I (a IN I) /".pan.teHTaUHH CHaps~a"/. 
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06~ee B IIOJiy'leHHH :nux ~Byx BLipa)l(eHuii: /B cornacuu 

C rHIIOTe30H KYMYJIJITHBHOrO Jl~epHOrO 34xileKTa/ COCTOHT 

B CJie~yro~eM: 6HHOMHHaJibHble K034xiiHUH'e!(Tbl PN(N) COOTHO

WeHHJI /1/ Ollpe~eJIJIIOTCJI B CHCTeMe KOOp~HHaT, CBJI3aHHOH 

c 4JparMeHTHpyro~eii: 'laCTH:o;eii:. 

HaM ocTanocb o11pe~eJIHTb lilYHKIJ;HIO f (N
1 

, N
2

,p..!. ), T .e. 

IIOIIepe'IHOe Ce'leHHe HHKJII03HBHOH peaKIJ;HH /3/. 

B Ka'leCTBe 11epBoro llpH6JIH)I(eHHJI Mbl llpe~IIOJIO)I(HM, 'ITO 

4JYHKIJ;HJI f (N I ,N2 , p .i.,) paBHa KOHCTaHTe /IIOpJI~Ka e~HHBIJ;bi/. 
3TO llpe~IIOJIO)I(eHBe 3KBBBaJieHTHO ~BYM 4JB3B'IeCKBM rHIIO· 
Te3aM: 

a/ HHKJI103HBHOe Ce'leHHe peaKIJ;BB /3/ He 3aBBCBT He 

TOJibKO OT 3HeprHH /MaCWTa6HaJI BHBapBaHTHOCTb/, HO H OT 

caMoii: MacwTa6Hoii: llepeMeHHoii; 

6/ BHKJII03BBHOe Ce'leHHe peaKIJ;HB /3/ He 3aBBCHT OT 

lleplleH~HKYJIJipHOH COCTaBJIJIIO~eii: HMIIYJibCa po:lK~eHHOH qac
THIJ;bl. 

Boo6~e roBopJI, He3aBBCHMOCTb lilYHKIJ;BB f oT lleplleH

~HKYJIJipHoii COCTaBJIJIIO~eii: HMIIYJibCa pO)I(~eHHOH 'laCTHIJ;bl 

CJie~yeT H3 3KCIIepBMeHTaJibHbiX ~aHHbiX /S,6 / ~JIJI peaKIJ;HH 

12 
C+rr->p+X, 

r~e Ha6nro~aeMoe yrnoBoe pac11pe~eneHue llpOTOHOB B cue

TeMe Koop~HHaT JI~pa 12 C B30TPOIIHO. K co)l(aJieHHIO, 3TOT 

4JaKT He YCTaHOBJieH ~JIJI 4JHKCBpOBaHHOrO 3Ha'leHHJI MaCWTa6-

Hoii: llepeMeHHoii. 

TaKHM o6pa3oM, 110 cy~ecTBy, Mbl BBO~HM HOBYIO ru
IIOTe3y: 

f(N 1 ,N 2 ,p..).) =fo 

Ko34J4lu:u;ueHT llpollop:u;HoHaJibHOCTH G I cooTHoweHHe 

/2/ I, TO'IHee llpOH3Be~eHue G f o , KaK o6LI'IHO ~JIJI Be ex 

HHKJI103HBHbiX peaKIJ;HH C po~eHBeM IIBOHOB, 6y~eM IIOJiaraTb 

paBHbiM 110 IIOpJI~KY BeJIB'IHHbl IIOJIHOMY HeyllpyroMy Ce'leHHIO 

B3aBMo~eiicTBHJI a~poHOB A1 B A 2 . 

TaKHM 06pa30M, BeJIB'IBHbl, BXO~JI~Be B COOTHOWeHBe 

/2/, IIOJIHOCTbiO Ollpe~eJieHbl. 
Ha puc. 2 IIPBBe~eHLI pe3yJILTaTLI Bbi'IBcneuuii: 110 cooT

HoweHBIO /2/ ~JIJI BHKJI103HBHbiX ClleKTpOB /''4JparMeHTaiJ;HJI 

8 
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f2 GeV/c 
11 

Puc. 2. HHKA103U8Hbli1 cneKmp nuoHoe /pac"'em u 3Kcnepu
MeHm/ e npomoH- npomoHHbiX eaauMooeucmeu.Rx npu uMnYAbce 
30 F3B/c. 

CHapJI~a"/ IIHOHOB llpH B3aBMO~eHCTBBB llpOTOHOB C BMIIYJib

COM 30 F3B/c c llpOTOHaMH 17 I. HopMupoBO'IHaJI KOHCTaHTa 

paBHa: 

G f 0 "' a. = 29 M6. 
Ill 

H3 pucyHKa BB~Ho, 'ITO pac'leT y~oBJieTBOPBTeJibHO OIIH

CLIBaeT KaK 3aBBCBMOCTb Ce'leHHJI OT 3HeprHB po~eHHbiX 

IIBOHOB, TaK B 3aBBCBMOCTb OT yrna BbiJieTa IIHOHOB /®
77 

= 
= 15, 96, 160 MHJIJIHpa~HaH/. 

Ha puc. 3 llpHBe~eHLI pe3yJILTaTLI pac'leTa ClleKTPOB 

IIBOHOB B llpOTOH·IIpOTOHHOM B3aBMO~eii:CTBBB llpH HMIIYJibCe 

3,7 F3B/c /8/. C y'leTOM TOrO, 'ITO B TeOpHH HeT CB06o~
HbiX llapaMeTpOB, OIIHCaHHe 3KCIIepBMeHTaJibHbiX ~aHHbiX 

/3aBBCHMOCTb OT 3HeprBB H yrJia BbiJieTa IIBOHOB/ Y~OBJieT
BOpBTeJibHOe. 

TaKBM o6pa3oM, ~JIJI pa3HLIX 3Hepruii: 11epBH'IHLIX llpoTo

HOB ClleKTpbi BTOpB'IHbiX IIBOHOB /KaK 3HepreTB'IeCKaJI 3aBH-

9 
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P+P-->P+X, /8/ 

'ITO uaxo,IJ;HTCJI B cornacuu c 3I<crrepuMeHTaJibHLIMB ,IJ;aHHLI
MB191. 

CJie,IJ;OBaTeJibHO, pa3HBIJ;a B BbiXO,IJ;aX IIBOHOB B aHTBIIpo-

p -3 
TOHOB ( --5 .lQ ) 06'bJICHJieTCJI I<BHeMaTB'IeCI<BMB orpauu-

17 

'leHBJIMB Ha 06JiaCTb BH'I'erpupoBaHBJI COOTHOWeHBJI /2/. Jaau

da 
CBMOCTb Ce'leHBJI BHI<JII03BBHOH peai<IJ;BB E --dp OT CYMMap-

10-1 

uoi MaccLI po:>K,IJ;eHHLix qacTuu; BB,IJ;Ha B3 puc. 2. BLixo,IJ; rro

JIO:>KBTeJibHLix rruouoa /MBHBMaJibHLie 3Ha'leHBJI N I u N
2 

orrpe,IJ;eJIJIIOTCJI rroporoM peai<u;uu /4a/ / rrpeaLiwaeT BLIXO,IJ; 

OTpBIJ;aTeJibHbiX IIBOHOB /rroporOBaJI peai<IJ;BJI pp--> 17-( 17+ pp) , 

\ t I I cooTuoweuue I 46/ I. 3,IJ;ecb :>Ke MO:>KHO 3aMeTBTb I puc. 2/, 

-1 
10 

32. 17° a· 

2 
T, Gev 

Puc. 3. HHKAP03UBHbU1 cneKIIIP nuoHoe jpactlell u 3Kcnepu
MeHn/ 6 npOIIOH- npOIIOHHbiX 63QUM00eUCIIBU.IIX npu UMnyAbCe 
3,7 F3B/c. 

CBMOCTb, Tal< B 3aBBCBMOCTb OT rreprreH,IJ;BI<YJIJipHOB COCTaB

JIJIIOIIleH BMIIYJibCa B paMI<aX rBIIOTe3bl I<YMYJIJITBBHOrO JI,D;ep

HOrO 3cWiei<Ta/ OIIBCLIBaiOTCJI YHBBepcaJibHOH ciJyHI<IlHei W (N) 
IIpB I<BHeMaTB'IeCI<BX orpaHB'IeHBJIX o6JiaCTB BHTerpupoBaHBJI 

B COOTHOWeHBB /2/, orrpe,D;eJIJieMbiX yCJIOBBeM /Sa/. 

CYIIlecTaeuuo oTMeTBTb cne,IJ;yJOIIlee. Orrpe,D;eJIJIJI /rrpu 

BMIIYJibce rrepBB'IHLIX rrpoTOHOB 19,2 F3B/c/ o6nacTb BHTe

rpupoBaHBJI /5a/ ,IJ;JIJI CJiy'laJI po:>K,lJ;eHBJI aHTBIIpOTOHOB ( /1 = mp ), 

IIOJiy'laeM a6COJIIOTHYIO BeJIB'IBHY Ce'leHBJI BHI<JII03BBHOrO 

rrpou;ecca 

10 

I 

t 
i 

100 

~ 10 

t I 
~ 
..D 1.0 s 

~r~ "' v 'OQ_ .., 
0.1 

0.01 

·. .. 

5 10 

-. 
............. "::·<-' ~ 

\ 

\ 

llt mr 

160 ... ,.. 

15 

pr 
20 

GeV/c 
25 

Puc. 4. HHKAP03UBHbiU cneKmp npomoHoe /pactlem u 3Kcnepu
MeHm/ e npomoH- npomoHHbiX eaau.wooeucmeu.11x npu u.wnyAbce 
30 F3B/c. IlyHK111UpHa.ll Kpuea.ll coomeemcmeyem pactlemy c 
WI =J. 
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'ITO BeJIH'IHHbl BbiXOAOB IIOJIO)I(HTeJILHbiX H OTP.H~aTeJibHbiX 

IIHOHOB C6JIH:>KaiOTCJI C pOCTOM yrJia 3MHCCHH IIHOHOB. 

OllpeAeJIJIJI 06JiaCTL HHTerpHpOBaHHJI" COOTHOWeHHeM /56/ 

IIPH B = 1, IIOJIY'IHM 11o11epe'IHOe ce'leHHe peaK~HH 

p+p-.p+X. 

Ha puc. 4 llpHBeAeH rac'leT AJIJI llepBH'IHOro HMIIYJILCa llpo

TOHOB 30 F3B/c 17 . IJyHKTHpHaJI KpHBaJI COOTBeTCTByeT 

paC'IeTy B llpeAIIOJIO:>KeHHH, 'ITO "<i>YHK~HJI BepOJITHOCTH" 

AJIJI "cHapJIAa" pasHa eAHHH~e : wi- ( NI-) =1. 
Hl pHcyHKa BHAHO, 'ITO Ka'leCTBeHHoe corrracHe 3KCIIe

pBMeHTa c pac'leTOM ecTL H B 3TOM crryqae. TaKHM o6pa3oM, 
u u + -

110 KpaHHeB Mepe AJIJI HHKJII03HBHOrO pO:>KAeHHJI rr- , p H p, 

<l>YHK~HJI f /T .e. ce'leHHe 11po~ecca /3/ I OAHa H Ta :>Ke. 

3HaJI "<i>YHK~BIO BepOJITHOCTH" w(N) AJIJI llpOTOHa, MO:>K

HO Bbl'IHCJIHTL IIOIIepe'IHOe Ce'leHHe BHKJiffi3HBHOB peaK~HH 

A+p-+rr+X 

H H3 COIIOCTaBJieHHJI C 3KCIIepHMeHTOM 
13 

'
4

/ HaRTH KaK 

llapaMeTpbl "<l>YHK~HH aepoJITHOCTH" AJIJI JJ.Aep a (A), TaK B 

HOPMHpoBO'IHYIO KOHcTaHTY G (A) f 0 . 

IlOCKOJILKY 3KCIIepBMeHTaJILHble AaHHble pa60T 
13 •

4
/ OT

HOCJITCJI K "<i>parMeHTa~BH MHWeHH", COOTHOWeHHe /2/ llpB-

6JIB:>KeHHO HHTerpHpyeTCJI: 

E 

do E - · min d::;- = G(A)£
0
(1- _I) ll + tEl (-t) le -a2(A )N 2 

p TI e -t , 

minE I 
rAe t = a 2 (A) N2 -

TI 

, a Ei(-t) 

IIOKa3aTeJILHaJI <i>YHK~HJI H 

. E
1 

E -_ n p 2 

N
mm I r'I I cos Q ll 
2 = __ ui-2 

m(T -E -) ----._ 
1 I 

/AJIJI ~BTHpyeMbiX pa60T cosE)I = -1/. 

12 

/9/ 

HHTerpaJILHaJI 

/10/ 

l 

2. 
10 

.. 
\,) I 

'l 10 
>w 

(..!) 
..0 

£ 

l.oltc... 
-o lJ 0 

w I 0 

_, 
10 

-2 

10 

A+p--.,-... x 
• D 
• L6 
0 c 
A A\'_ 

A Cu 
• Pb 

N'"'" 2 
2 

Puc. 5. HHKA103U8Hbu1 cneKIIIP KYMYAJIIIIUBHbiX nuoHoe /pac"'elfl 
U 3KCnepUMeH111/ 8 JIOepHo- npOIIIOHHbiX 83QUMOOeik1118UJIX npu 
UMnyAbCe 8,4 T3B/c Ha HYKAOH. 

Ha puc. 5 IIPHBeAeHbl 3KCIIepHMeHTaJILHble AaHHLle H pe

lYJILTaTbl Bbl'IHCJieHHH 110 COOTHOIIIeHHIO /9/. H3 pHCYHKa 

E d a 
BHAHO, 'ITO 3aBHCHMOCTL Ce'leHHJI ---

dp OT BeJIH'IHHbl 

min 
N 2 HMeeT B 11epaoM 11pH6JIH:>KeHHH 3KCIIOHeH~HaJILHbiH xa-

paKTep. 3TOT 3KCIIepHMeHTaJILHbiB <i>aKT H JIBJIJieTCJI OCHO

BaHHeM AJIJI Bb160pa 3KCIIOHeH~HaJILHOB 3aBHCHMOCTH AJIJI 

aHaJIHTH'IeCKOH <i>YHK~HH w(N). 
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WHTHpOBaHHe 3KCnepHMeHTanLHblX ,naHHblX COOTHOWeHHeM 
19 I ,naeT napaMeTp a2 (A) H, cne,noaa TenLHO, cpe,nHee 3Ha-

'leHHe < N > I cooTHoweHHe 17 I I: 

1 
<N>A - a (A) 

2 

Ha puc. 6 noKa3aHLI Haii,neHHLie 3Ha'leHHJI nnoTHOCTH 
(<N>) HCCne,noBaHHLIX Jl,nep: ,ne:iiTepHJI, nHTHJI- 6 , yrnepo
,na, amOMHHHJI, Me,nH H CBHHD;a. TaM :>Ke ,naHO 3Ha'leHHe <N> 
,nn11 11,nep npoToHOB, HcnonL30BaHHoe B pac'leTax. KpHBLie 
Ha pHCyHKe COOTBeTCTBYIOT Jl,nepHOH nnOTHOCTH IH KOpH,nopy 
OWH60K B ee onpe,neneHHHI, Ha:ii,neHHOH H3 3KCnepHMeHTOB 
no e A- pacceJIHHIO. BH,nHo, 'ITO no nopJI,nKy aenH'IHHLI napa-

1 
COOTBeTCTByeT Jl,nepHOH nnOTHOCTH. MeTp 

a
2

(A) 

B 3TOM CMLICne H3y'leHHe HHKni03HBHLIX cneKTpOB no-
3BOnJleT c,nenaTL 3aKniO'IeHHe o pa3Mepax 14JopMciJaKTopaxl 

B3aHMO,ne:iiCTBYIOID;HX 'laCTHD;. 

0~ 

... 
0

1+- 0.3 
t 

/'... 

~ 
v 

0.2 

• 

f 
~-.---------.--

f 

0.1 I 0 A 100 

Puc. 6 . .R()epHa.R TUIOIIIHOCIIIb U3 3KCnepUM€HIII06 no KYMYA.R
IIIU6HOMY M€30H006pa306UHUIO. 

14 

Bweo()&l 

PacnpocTpaHJIJI rHnoTe3y lian,nHHa o ciJH3H'IeCKoii npHpo
,ne KyMynJITHBHOrO Jl,nepHOrO 3~eKTa Ha B3aHMO,I(eHCTBHe 
"3neMeHTapHLIX" 'laCTHD;, nOCTynHpyJI He3aBHCHMOe B3aHMO
,ne:iiCTBHe 'laCTe:ii CTanKHBaiOID;HXCJI a,npOHHblX CHCTeM 

m=NmA, 

p = Np A , 

r,ne 0 <N < 1 H aepoJITHOCTL ,naHHoro N onpe,nenJleTcJI YHH
aepcanLHO:ii "WYHKD;He:ii aepoJITHOCTH" w( N) lnpH'IeM <N> = 
=
0

J'Nw(N) d N ecTL cpe,nHJIJI nnoTHOCTL qacTHD;LII, MLI 
nony'IHnH OnHCaHHe 3KCnepHMeHTanLHLIX ,naHHblX ,nnJI pa3HblX 
3HeprH:ii CTanKHBaiOID;HXCJI 'laCTHD; l6e3 BBe,neHHJI CB060.I(HLIX 
napaMeTpOBI no 3aBHCHMOCTH HHKni03HBHblX cneKTpOB OT 

ll 3HeprHH perHCTpHpyeMOH 'laCTHD;LI; 
2/ nepneH,nHKynJlpHoii cocTaBnJIIOID;eii HMnynLca po>K,neH-

Hoii 'laCTHD;LI; _ 

31 Maccw po>K,neHHoii CHCTeMLI I rr , P , P P H T .,n.l. 
lJOKa3aHO, 'ITO Ha6niO,naeMLie 3aBHCHMOCTH o6ycnoBneHbl 

KHHeMaTH'IeCKHMH orpaHH'IeHHJIMH Ha o6naCTL HHTerpHpoaa
HHJI "ciJyHKD;HH BepOJITHO~TH" • 

B 3aKniO'IeHHe MHe npHJITHO awpa3HTL 6naro,napHOCTL 
A.M.Iian,nHHy, B.K.IioH,napeay, H.rHop,n3HecKy, A.A.Iloa
Tope:iixo, IO.II.IlaHe6paTu;eay 3a ,nHCKyccHH no 3aTpoHyTLIM 
aonpocaM . 
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