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KanHHKHH E.H., Yep6y A.B., WMOHHH B.ll. P2 - 10785 

KyMynHTHBHhre aljK!leKThr B npoueccax c yqacTHeM neifTona 

flOK838HO, 'ITO npOCTpaHCTBeHHD-BpeMeHHaSI rpOpMynHpOBK8 ifleHOMeito

norH'IeCKOH Monenn KYMYllSITHBHbiX npoueccoa, ocnoaannoif na cxeMe *co6H
paHHSI' anpOHOB B eAHHYIO KOMnayHll-CitCTeMy, MO>KeT 6hiTb C ycneXOM HC
ll0llb30B8H8 AllSI HHTepnpeTBUHH Me30H006pa30B8HHSI H ynpyroro pacceSIHHSI 
naaan B npoueccax c yqacrueM na>Ke TaKoro pbrxnoro Hnpa, KaK neilTon. 

Pa6oTa Bbmonnena a Jla6opaTopuH TeopeTH'!eCKoif .puaHKH OHHH. 

llpenpBBT 06W~BeBBOFO BBCTBTYT& BJlepBWX BCCJJeJlOB&BBI. ,llY6B& 197'; 

Kalinkin B. N. et al. 
P2 - 10785 

Cumulative Effects in the Processes Involving 
Deuteron 

It is shown that the space-time formulation of the 
phenomenological model of cumulative processes based on 
the scheme of "gathering" of hadrons into a unique com
pound system can be used successfully for interpretation 
of the meson production and elastic scattering in proces 
ses involving even such a loose nucleus as a deuteron. 

The investigation has been performed at the 
Laboratory of Theoretical Physics, JINR. 
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1. BBE,l(EHHE 

B pa6oTe 
111 

HaMH 6blna npe~no)l(eHa lbeHoMeHonora

qecKaJI MO~enL npOCTpaHCTBeHHO- BpeMeHHOrO pa3BHTHR 

npouecca KyMynJITHBHoro Me30Hoo6pa3oBaHHJI B HyKnoH

g~epHOM B3aHMO~eHCTBHH, KpaTKO - MO~enL "co6HpaHHJI". 

3TO Ha3BaHHe OTpa)l(aeT ee OCHOBHYIO CYTL. IlepBHqHLIH 

aApOH, ABHraRCL B nnOTHOH JI~epHOH cpeAe, C HeKOTOpoii 

BepORTHOCTLIO MO)I(eT o6pa30BaTL C JIAepHbiM HyKnOHOM 

KOMnayH~- CHCTeMy, Macca KOTOpOH B ~anLHeHWHX CTOnKHO

aeHHJIX pacTeT. PacTeT TaK)I(e H qacno 3axaaqeHHbiX ero 

HyKnOHOB, T .e. npOHCXOAHT HX "co6HpaHHe". II pH 3TOM KaK 

o6pa30BaHHe KOMnayH~-CHCTeMbl, TaK H AanLHeHWHH poeT 

ee Maccbl paccMaTpaaaeTCJI B KaHane c K "' 1 I K - K034l

wuuaeHT HeynpyroCTH/. B HTore 3TO npHBOAHT K _peanH3aUHH 

KyMynRTHBHoro npouecca, xapaKTepH3YIOIUerocg 3HaqeHHJI

MH nepeMeHHbiX, 3HaqaTenLHO npeBbiWaiOIUHMH HX KHHeMa

THqeCKHH npeAen, COOTBeTCTBYIOIUHH (N ,N) - CTOnKHOBeHHIO. 

3~eCL Mbl KpaTKO paCCMOTpHM npoueCCbl C yqaCTHeM 

AeHTOHa, B KOTOpbiX TaK)I(e npORBnJIIOTCJI 34l4leKTbl KyMyng

uaa: Me3oHoo6pa3oBaHae a ynpyroe (p,d) -pacceRHHe Ha 

6onLWHe yrnbl. 

Cnyqaii c ~eiiTOHOM npaxo~HTCJI aHanH3HpoaaTL oco6o, 

TaK KaK OH B OT naqae OT CnO)I(HbiX JIAep Aa)l(e B rpyfioM 

npHfinH)I(eHHH He RBnJieTCJI 06~eKTOM C OAHOpO~HOH nnoT

HOCTLIO H AOCTaTOqHo onpeAeneHHOH rpaHHUeii. II03TOMy 
~ /1/ 

HenocpeACTBeHHO HCDOnL30BaTL MeTOA, pa3BHTbiH B 

AnJI (pA) -B3aHMOAeHCTBHJI, B AaHHOM cnyqae 3aTPYAHHTenL

HO. 
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O~HaKo, npH~ep:>KHBaBcb ~yxa Mo~enH "co6HpaHHH", 

MO:>KHO H 3~ecb c~enaTb npHeMneMLie oueHKH. 

06cy~HM cHaqana ~Ba THna 3KcnepHMeHTOB no Me3oHo

o6pa3oBaHHID B peaKUHBX C yqacTHeM ~eHTOHa: 

(p,d)->rr (=d80°),+X. 

(d,A)-.rr(=o0°),+X. 

2. KYMYJI.JITHBHOE ME30HOOiiPA30BAHHE 
B IIPOaECCE /1/ 

11HBapHaHTHoe ceqeHHe ~nB 3Toro npouecca: 

3 

~ d ~ 2 ~ .i_ ~ ~~c a • 2 F (x) , 
dp 

/1/ 

/2/ 

/3/ 

r~e F (x)- Macuna6Ho-HHBapHaHTHaH cllYHKUHH, onpe~eneH
HaB B /2/ , x = p /p max , a - ceqeHHe o6pa3oBaHHB nep

BHqHbiM npOTOHO:tJ" K8MnayH~-CHCTeMbl, B COCTaB KOTOpO~ 
BXO~BT o6a HYKllOHa ~e~TOHa. Ero MO:>KHO npH6JIH:>KeHHO 

3anHCaTb B BH~e: 

a _,_a in • W 
p,d ' /4/ 

r ~e a ~~d - ceqeHHe Heynpyroro (p, d)- B3aHMo~e~cTBHH, 
a W - BepOBTHOCTb peaJIH3aUHH MeXaHH3Ma "co6HpaHHB" 

BCeX Tpex HYKJIOHOB B e~HHYID CHCTeMy. 

Tor~a HHBapHaHTHaH nnoTHOCTb paaHa: 

~.R d 

P d ~ -- = W • 2 F (x ). 
ap,d 

/5/ 

Qqea~Ho, W onpe~enBeTCB noBe~eHHeM pacnpe~eneHHB 
HYKJIOHOB B ~e~TOHe no OTHOCHTellbHbiM paCCTOHHHBM, T.e. 

4 

i'l'd f , clJaKTOpOM B03MO:>KHOrO Bbl6biBaHHB CHCTeMbl H3 

paccMaTpHBaeMoro KaHana, npoHcxo~B~ero Me:>K~Y aKTaMH 

"co6HpaHHB", a TaK:>Ke OpHeHTaUHe~ OCH ~e~TOHa OTHOCH

TellbHO OCH (p,d) - CTOllKHOBeHHB. 

B KaqecTBe 'I'd = U d (r )/r • .j"4; HCDOllb3yeM BOllHOBYIO 

clJyHKUHID ~e~TOHa B s-COCTOBHHH C TBep~O~ cep~UeBHHO~ 
pa~Hyca r c, npe~no:>KeHHYIO B 131 H 3aBe~oMo HCKnroqam~yro 
BKna~ oqeHb Manblx paccTOBHH~. BH~ pa~HanLHO~ 3aBHCHMo-

CTH 1Ud(r)l 2 
- Ha puc. 1. 

IUd(~) lz. 

0,20 

0,10 

'l 
1
'Zc 1 2 3 4 

Puc. 1. fl>yHK(#U.R IUd (r) 1
2 

0/Z.R s - COC1110.RHU.R oeilmoHa c 
yt~emoM meepooil cepo(#eeuHbt, r c = 0,484 cl>M 131. 
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lfCllOJIL3Y.H eCTeCTBeHHYIO ,ItJI.H ,ItaHHOH reoMeTpHH CTOJIK

HOBeHH.H UHJIHH.ItpHqecKyiO cacTeMy Koop,ItHHaT I puc. 21, 

..........------
/ ....... '-. 

v2 
~ 

'\:I:} ' . 
nPomoH \ N1 1 z 

~ I 

" 
/ 

' 
/ 

--- ---
Puc. 2. CxeMa "co6upaHUJI" HYKAOHOfJ e (p,d)- cmoAKHoeeHuu. 

BLipa)l(eHHe ,ItJI.H W MO)I(HO 3allHCaTb CJie,ItyiOJ.l(HM o6pa30M: 

max 
W (b ,a ) = 2(2rr ) 

max 
b 
J bdb 
0 

00 2 -az r JWd(b,z)J e ctz 
zmin 

161 

r.ne b - npauenbHLIH napaMeTp, exp( -.az) - cl>aKTop, yqa

TLIBaiOII.(HH "BLIMHpaHHe" BO BpeMeHH COCTO.HHHH, CllOC06HbiX 

H3JiyqHTb KYMYJI.HTHBHLIH rr-Me30H lno.npo6Hee cM/ 11 1. 
Ko3$tllHUHeHT "2" yqHTLIBaeT He3aBHCHMOCTb pe3yJILTaTa oT 

HH.IteKca HYKJIOHa B .neiiToHe, a TaK)I(e cnoco6 Bhi6opa zmin BO 
BHyTpeHHeM HHTerpaJie. 

lionee .neTaJILHa.H 3anacb: 

max 
W(b , a)= 

bmax oo 2 / ( 2 2 
J bdb J ~j_y-~~~e-azdz, 
0 zmin b2 1- z 2 

171 

-----
I 2 b2 

= ~ • ecna ~>0 V r -
c 

z = I 181 
min 

0 eCJIH ~ < 0. 

6 

"" 

... 

r.ne 

-ar -o(r-rc) 8 -cr-1)11r 
u(r)=e [1-e ] ~ Ce. e /91 

f =1 

11 = 0,7082, a= 0,2317, rc = 0,484, o =5,4 I3HaqeHH.H 
Ko3$tllauaeHTOB Ce .naHLI B131 1. 

B cooTBeTCTBHH c 151 H 17 I cl>YHKUH.H Pd , KaK H B cnyqae 

(p,A) -B3aHMO,IteHCTBH.H, .JIBJI.HeTC.JI ci>YHKI.(HeH, 3aBHC.HJ.l(eH OT 
max 

.ItBYX napaMeTpoB: a H b . EcTeCTBeHHo BLI6paTL ax 

TaKHMH )l(e, KaK H B (p,A)-npouecce 111 . Tor.na 

a =0,418. 1101 
max 

OueHHM b /1/ 
. B .ItJI.H napuaaJILHoro ceqeHH.H a 

MLI HMeJIH: 

in 
a ~ 0,25 ·aNN 1111 

u max 
~JI.JI rpy60H Ol(eHKH b llO 1111 HCllOJlb3yeM KBa3H-

. KnaccaqecKoe npa6JIH)I(eHHe. llycTb 

in 2 2 
a ::: K • rr ( < r > + < rN >) "' K • 4 rr < r > , 

NN N N 1121 

r,Ite K < 1 - HeKOTOpLIH K03$tlJHUHeHT nponopl(HOHaJibHOCTH 

loTpa)l(aiOJ.l(HH, HallpHMep, CTeneHb "npo3paqHOCTH" a,ItpOH

HOrO Bel.l(eCTBal, a < r N > - cpe.B.HHH pa.nayc HYKJIOHa. B 3TOM 

:>Ke npe.ncTaBJieHHH ,Itli.JI a ( K-> 1) HMeeM: 

max 2 
G ( K -> 1 ) = K • 7T • (b ) ' 1131 

Tor.na H3 1111, 1121 H 1131 cne.nyeT: 

max 
b "' <r N > 0,8 tlJM . 1141 

3Ta BeJIHqHHa orpaHHqHBaeT 30Hy 3HaqeHHH npHI.(eJILHOro 

napaMeTpa B (p,d) - CTOJIKHOBeHHH, llpHBO,It.JIIIUfX K o6pa3o-
max BaHHIO KOMnayH,It-CHCTeMLI. floBe,IteHHe W ( b , a = 

= 0,418 ) B6JIH3H yKa3aHHoro 3HaqeHH.H bmax.ItaHo Ha puc. 3, 
OTKy,II.a cne.nyeT: 
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0.10 L W ( f>max) 

0.05 

0 I I~ I • I I I I I I -

0,5 1.0 2.!"0)( 
U , tiJM 

Puc. 3. IloeeoeHue W 
emu .om b max . 

(b max • 

' 
a =0,418 )e 3a8UCUMO-

max 
W (b "' 0,8 , a = 0,418 ) "' 0,05. /15/ 

,lJ;pyrHMH CllOBaMH, BepOJITHOCTb TOrO, qTo B TaKOM 

CTOllKHOBeHHH ,IJ,eBTOH BbiCTynaeT KHHeMaTHqeCKH KaK e,IJ,HHOe 

u;enoe, cocTaanJieT "' 5o/o. 
CooTBeTCTBeHHO, .IJ.llJI HHBapHaHTHoii nnoTHOCTH HMeeM: 

P d = 0,1 • F (x ). /16/ 

Ha puc. 4 npe.IJ.CTaaneHbl 3KcnepHMeHTanLHble .D.aHllble 

0 I}JyHKUHH Pd npH Pp = 8,4 H 6,0 F3B/ C 
141 

H Teopeniqe

CKaJI KpHBaJI, COOTBeTCTBYIOID;aJI 3HaqeHHIO W H3 /15/. /Pa-

3yMeeTCJI, X BblqHCnJinaCb B paMKaX KHHeMaTHKH P ,d -
CTOllKHOBeHHJI/. 

8 

1\ 

J 

, 
J 

10-3 

j>d 

i 
I 

0,5 

f 

0,6 

f Pp = 8,4 r 3ofc 

f Pp = 6,0r3e,fc 

O? 0,8 X 

Puc. 4. HHeapuaHmHaJI nAomHocmb p d (x). 

C yqeTOM npH6llH:>KeHHOrO xapaKTepa pacqeTOB COOTBeT

CTBHe ,IJ,aHHbiX Ha puc. 4 MO:>KHO cqHTaTb XOpOWHM. 

3. KYMYJI.JITHBHOE ME30HOOEPA30BAHHE 
B IIPOaECCE /2/ 

"=' . 121 B . 
.;;1TOT npou;ecc Hccne;IJ;oaan a • oTnHqHe OT npou;ecca 

/1/ 3,1J,eCb H3MepJinaCb aepOJITHOCTb pO)I(.IJ.eHHJI Me30HOB, 

BblneTaJOID;HX anepe.IJ. H o6na.D.aJOIUHX 3HeprHeii, 3aBe.D.OMO 

npeBblWaiOID;eB 3HeprHIO, npiiXO,IJ,JIID;YIOCJI Ha O,IJ,HH H3 llyKnO

HOB ,IJ,eBTOHa. liblllO BbiJICHeHO, qTO OTHOWeHHC ceqeHHJI 

pO:>K,IJ,eHHJI TT -Me30HOB ,IJ,eBTOHaMH K aHanOrHqHOMY ceqeHHIO 

po)I(,IJ,eHHB npOTOHaMH npH paBHbiX 3HeprOBbl,IJ,eneHHJIX He 

3aBHCHT HH OT X , HH OT Ed H paBHO: 
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a= 0,06 ± 0.007 . /17/ 

C TOqKH 3peHH.H KapTHHbl, HCDOJib30SaHHOH S (p,d) -npo
uecce /1/, 3TOT pe3yJILTaT ~onycKaeT npe~eJILHO npocTyro 
HHTepnpeTauuro: ~eiicTSHTeJILHO, ~OJIB cnyqaes /17 I, Kor~a 
~CHTOH SbiCTynaeT KBHCMaTuqeCKH KaK e~HHOe UCJIOe, npaK
THqecKH pasHa SblqHCJICHHOH Sbiiiie /15/ seJiuquue, HMCIOIUCH 
TOT )f{C CMbiCJI. 

4. 3AMEI.JAHHE OE YIIPYFOM (p,d)- PACCE.JIHHH 
HA3A,lf 

Bnonue so3MO)f{HO, qTo c KYMYJI.HTHSHbiMH npoueccaMu 
Tecuo cs.H3auo TaK)f{e u peiiieuue npo6neMbl ynpyroro pac
ce.HHH.H npoTouos ~eiiToHaMH ua3a~ B o6nacTH T P"' 1 F3B. 

3KCDepHMeHTaJILHa.H CHTyaUH.H H ee CODOCTaSJICHHe C 
pa3JIHqHbiMH TeopeTH'leCKHMH MO~eJI.HMH ~OCTaToquo no~
po6HO OCSCJUCHbl S 0630pe /f>J. 

llo-sH~HMOMy, MO)f{HO COrJiaCHTLC.H C O~HHM H3 OCHOS
HLIX SbiSO~OS 0630pa /f>/ : "... CCTL OCHOSaHHe ~yMaTL, 
qTo KOppeKTHOrO yqeTa ~HarpaMMLI 06MeHa HYKJIOHOM H 
npouecca, u~ymero qepe3 so36Y*~euue H3o6apbl ( 3/2,3/2), 
~OCT a To quo ~JI.H OllHCaHH.H (p,d)- pacce.HHH.H Ha3a~ S IIIHpOKOM 
HHTepsane 3Hepruii 100-700 M3H'. 

O~HaKo s o6nacTH 0,7 F3B.:;Tp :5 2-3 F3B noJio)f{euue 
He CTOJib .HCHOe. 3~eCL OCHOSHbiM He~OCTaTKOM, xapaKTep
HbiM ~JI.H 60JiblliHHCTSa H3JIO)f(eHHbiX S /f>/ DO~XO~OS, CTauo
SHTC.H He06XO.IJ.HMOCTL aneJIJIHpOSaTL K DOSe~eHHIQ ~syx

qaCTHqHOH CHCTeMbl Ha oqeHb MaJibiX S3aHMHbiX paCCTO.H
HH.HX. 

If> I 
TaK, no ~aHHbiM · ' npu T P "' 1 F3B ~JI.H ocymecTsneuu.H 

np.HMoro pacce.HHH.H ueo6xo~uMo paccMaTpusaTb 4JypLe
KoMnoueHTY ACHTOHHOH 4JyHKUHH, COOTSeTCTSYIDIUYID 
10 4>..w· 1 , a s MexaHH3Me no~xBaTa - 2,5 4>..w·::. 

Ho Y*e Heo~HOKpaTHO OTMeqanocb, qTo s 3THX ycnosu.Hx 
COMHHTeJibHa B03MO)f{HOCTb BCDOJIL30SaHH.H caMoro DOH.HTH.H 
~syxqacTH'lHOH 4JYHI<UHH. /1/ 

Me:>K~y TeM He HCKJIIOqeuo, qTo H3JIO)f{eHHbiH S H 
3~eCL MeXaHH3M KYMYJI.HUHH MO)f{eT DpO.HSJI.HTbC.H He TOJibKO 

10 

' 
I 
f 

I 
~ 

s npoueccax po:>K.neuuJI, uo u npu pacce.HHHH. B 3TOM cnyqae 
cne~yeT paccMaTpusaTL pacna~ "co6pauuoii" KoMnayu~

cucTeMbl s uaqaJILHbiH Kapan. 
He npeTeH~Y.H ua cTporocTL, ~JI.H nposepKH peanLHOCTH 

sblcKa3auuoii u~eu c~enaeM JIHIIIL rpy6ble oueuKH. llpu 
3TOM HCDOJib3yeM CJie~yiOIUHe C006pa:>KeHHJI. 

He~asuue uccne~osauu.H ynpyroro (p,p)-pacceJIHH.H ua 
6oJILIIIHe yrnbl /sue ~u4JpaKuuouuoro Kouyca/ npu Tp -
uecKOJibKO F3B npusenu K HHTepecHbiM sblso~aM. B p.H~e 

pa6oT / 6 - 8 / 6biJIO noKa3aHo, qTo TaKoe pacce.Huue MO)f{eT 
6b1Tb o6yCJIOSJieHO CTaTHCTHqecKHM MeXaHH3MOM. llo~o6-

Ha.H HHTepnpeTaUH.H Sbl3biSaeT ~OSOJibHO cepLe3Hble so
npOCbl. TeM ue Meuee, oua y~usuTeJILHO xopoiiio socnpou3-
SO~HT 3MDHpHqecKOe COOTHOIIIeHHe ~JI.H ceqeHH.H npouecca, 
nonyqeuuoe s pa6oTe/6 / : 

r~e 

c 

( da/ d !J ) C.'-\. M • 
_a_exp[ -3,3 ( ys -2m )] , 
4rr N 

c 
a 

in 

aNN---- • "" --22 
z y C.l_\.11. 

z = 1,18 . 

/18/ 

/19/ 

C TOqKH 3peHH.H TepMO~HHaMuqeCKOH MO~eJIH 3KCDOHeH
UHaJILHbiH <!laKTop B03HHKaeT H3- 3a uanuqu.JI KOHKYPHPYIDIUHX 
npoueccos ueynpyroro Tuna. Pa3HOCTL ys -~mN ecTL 3Hep
ru.H, 3aTpaqusaeMa.H ua po*~euue uosblx qacTHU, a <!laKTop 
3,3 "" 1/2/1 TT COOTSeTCTSyeT 34l4JeKTHSHOH TeMnepa Type pa3-
neTa cucTeMbl s ynpyroM KaHane. 

Benuquua ac - ceqeuue o6pa3osauu.H KoMnayu~- cucTe
Mbl HH S O~_HOH H3 TepMO~BHaMBqecKHX MO~eJieH He Onpe
~eJI.HeTC.H /KaK H S 06blqHOH HepeJI.HTBSHCTCKOH .H~epHOH 
4JH3HKe/, a DOJiyqaeTC.H H3 ~OllOJIHHTeJILHbiX C006pa)f{eHHH. 
llacTHblii su~ a c s /19/ 6biJI nonyqeu s pa6oTe 161 H3 
ycnosu.H, qTo npu 3a~aHHOM napaMeTpe y~apa AJI.H o6pa3o
sauu.H KOMDayH~- CHCTeMbl S3aHMO~eHCTSBe ~OJI)I(HO ycneTb 
3a speM.H COy~apeHH.H OXSaTHTb SCIQ CHCTeMy. 

HTaK, CMbiCJI u CTPYKTypa sblpa:>KeHHR /18/ RCHO no
Ka3LISaiOT, KaKHM o6pa30M MO)f{}IO ero o6o6IUHTb Ha CJiyqaJi 
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(p,d) - pacceJIHHJl B KYMYllJlTHBHOH "co6upa TenbHOH" MO~enH. 
Bo-nepawx, Ha~o npoH3BecTH npeo6pa3oBaHue apry

MeHTa B 3KCnOHeHTe: 

ys -2mN--vs(2 ) -(mN+md) =v~2)-3mN • /20/ 

npH'IeM S (2 ) BW'IHCnJieTCJl B paMKaX 
CTOllKHOBeHHJl: 

KHHeMaTHKH p, d -

s(2 ) =m~ + m~ +2m dE P:; 5m~+4mNEP /21/ 

Bo-aTopwx, cne~yeT MO~H~uuupoaaTh awpa*eHue ~n.H 
Ce'leHHJl o6pa30BaHHJl KOMnayH~-CHCTeMW, BBe~Jl B Hero 
aepoJITHOCTh W "co6upaHHJI" HyKnoHoB ~eB:ToHa nepBH'IHWM 
npOTOHOM, T .e. 

in in 
uNN a __,... _ _,_NN_W(bmax 

ZG ~ 2 2 ). 
y z y 

/22/ 

max " 
,LJ;n.H oueHKH W (b ) no- npe*HeMy ucnonhlyeM KBa-

3HKnaCCH'IeCKOe npu6nH*eHHe. llo aHanorHH C OUeHKOH 
/15/ nonyqaeM: 

b max_ 2 <rN > ------ /23/ 
zy 

B-TpeThHX, cne~yeT yqecTh, 'ITO B pacna~aJOI.Ueilc.H 

CHCTeMe HMeJOTCJl ~Ba npOTOHa, Ka*~WH H3 KOTOpWX MO*eT 
awneTaTh Ha3a~. 

B HTore ~u~epeHuuanLHoe ceqeHHe B c.u.u. npu6peTaeT 

BH~: 

in 

[ 
da(p,d) aNN 2<rN> -3.3(v's -3mN) 
-d---) = -----W(--)e (2) 

n c .lp1. 2 1T z2 y2 z y 

/24/ 

12 

I 

d u na·1a;1 
PelynLTaThi oueHKH [---(p,d)] ,., 

ct n Jtau. 
,n;nJI 0, 7 T:JB '::, 

:ST P-< 2,4 F:JB ( <rN > ~ 0,8 cJ>M, W Hl puc. 3 )COBMeCTHO 
C 3KCnepHMeHTallhHbiMH ~aHHbiMH / 5/ npHBe,D;eHhl Ha pUC. 5. 
Bu,n;Ho, 'ITO pacqeTHoe u 3KcnepuMeHTanLHOe ceqeuuJI6nu3-

KH KaK no BellH'IHHe, TaK H no xapaKTepy H3MeHeHHJl C 

"' Cl: 
E:l~ uu 
0 
0 
r--.... 
c. 

\!)1<:::1 
"'0 "'0 

10"27 

10-28 

10-29 

f 
l 

t 
¥ijft: 

f~ 
•t 

10-30
1 I I ~ ~ I 

10-1 10° Tp(IJo) 

Puc. 5. Ynpyzoe (p,d) - pacce.11Hue Ha3aO /5/ u ezo oijeHKa 
no "co6upameAbHOil" MOOeAu /cnAowHaJI Kpu6a.11/. 
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3HepraeB: 1'p-llPH 3TOM pacqeTHoe ceqeHHe B 1,5-2,0 pa3a 
MeHLWe. 3TOT lbaKT He y,nHBHTeneH, TaK KaK /nOMHMO oqe
BH,nHOH rpy60CTH pacqeTa/ HMeeTCB BeCKaB npHqHHa, no-
3BOllBID~aB OTHOCHTLCB K nonyqeHHOMY pe3yllLTaTy KaK K 
HH)I(HeH OIJ;eHKe. ,lJ;eHCTBHTenLHO, MLI paCCMOTpenH npOCTeH
WHH, HO He e,nHHCTBeHHLIH H3 KaHanOB pacna,na KOMnayH,n
CHCTeMLI, CnOC06HLIX npHBeCTH K ynpyrOMY p,d -paCCeBHHID. 
Bo3MO)I(eH, HanpaMep, pacna.n nepaoHaqanLHO Ha TPH HyK
noHa. Ero lba30BLIH o6'LeM 6onLwe, qeM B paccMoTpeHHOM 
HaMH cnyqae. 3aTeM napa HyKnoHoB (n, p) c HeKoTopoB: 
BepOBTHOCTLID MO)I(eT o6pa30BaTL ,neHTOH. 3Ta BepOBTHOCTL 
HeBellHKa, noCKOllLKY ,neHTOH - pLIXllaB CHCTeMa. 

B HTore KaHan .nacT BKna.n Toro )l(e nops,nKa, qTo H 
npBMOH pacna.n Ha p H d . YqeT 3Toii: .nononHHTenLHOH B03-
MO)I(HOCTH HeCKOllLKO C,nBHHeT BBepx KpHBYID Ha puc. 5. 

HTaK, Hawa HHTepnpeTaUHB ynpyroro (p,d) -pacceBHHB 
Ha3a,n npa 3Heprasx T P nops.nKa 1 F3B npHHUHnaanLHo 
OTnaqaeTCB OT no,nxo,noB, ynOMBHYTLIX B/5/. 0Ha OCHOBaHa 
Ha yqeTe npOCTpaHCTBeHHO- BpeMeHHOrO xapaKTepa pa3BHTHB 
npouecca H He 3aBHCHT oT .neTanLHOH HHibopMau;aH o nose
,neHHH ,neHTOHHOH CHCTeMLI B CBepxManOM 06'LeMe /HMeHHO 
,nnB TOro, qTo6LI HCKniDqHTb CBepxManLie paCCTOBHHB, MLI 
3,necL H acnonb30Bana aonHoayw IPYHKUHID c TBep,nLIM KopoM/. 

5. 3AKJIIO f.JEHHE 

TaKHM o6pa3oM, npocTpaHCTBeHHo-apeMeHHOe onaca
HHe MexaHH3Ma KyMynsu;aa no3aonseT paccMaTpHBaTL npo
ueccLI KaK ynpyroro, TaK H Heynpyroro THna Ha e,nHHoii: 
OCHOBe. TaKOH no,nxo,n no3BOnBeT TaK)I(e 060HTH pB,n BeCLMa 
cepLe3HLIX Tpy,nHOCTeH, B03HHKaiD~HX B paMKaX Tpa,nHu;H
OHHLIX MO,neneii:. 

ABTOpLI 6naro,napBT Jl.KanMLIKOBY 3a nOMOI.Ub B qac
neHHLIX pacqeTaX, a TaK)I(e Blalpa)l(aiDT npH3HaTellbHOCTb 
A.M.Ran,nHHy, R.H.Banyeay, A.B.EibpeMOBy, B.H.Oraaeu;
KOMY, M .H.11IapoKoBy 3a o6cy)l(_neHHe H KPHTHqecKHe 3a
MeqaHHB. 
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