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KnanHt~UKaSI E.H., MenLHHKOBa H.H., N.t~xyn A., Dl - 88!')f) 
Wexrep B.M., illef'noBa l1.N •• 

Pacrrpenenem1e 3neKrpt~"!eCKOf'O 3apSina B 11-p- H 

77-0-B38liMO)J8llC!'Bt!S!X Ilpli 40 f3B/c 

MccnenyercH pacrrpeneneHrie 3neKrpt~"!eCKOf'O aapSina B 11-p- H 11 -n-

B3at~MoneilcrBt~Six rrpH 40 f3B/c. PacrrpeneneHHe aapSina Hanerammt~x qacrHU 

OK83biB88!'CS! llOBOJibHO Wt!pOKIIM, pacrrpocrpaHS!S!Cb Ha BCm UOH!'panLHYID o6-
naC!'h. 3Ha'U!!'8J1LH8S! "!8C!'h 3apS!ll8 1 IlpHHOCHMOf'O C!'8J1KI!B8IDWHMliCS! anpOH8Mtl 1 

cocpenoro"!eHa B o6nacrH ManLIX x (I xI ;; 0,2). CpenHt~il aapSIJJ. Ha OAliH 

3apS!:>K8HHblll anpOH B ll8H!'p8IThHOll 06l!aC!'H 6J1t!30K K 0,1 tl Cna6o 38BHCH!' 

or y • Dony"!eHHLie peaynLrarLI cpaBHI!BarorcH c rrpencKaaaHHSIMH MynLrHne

pt~¢ept~"!ecKoil 11 KBapKOBOH Moneneil. 

P a6ora BbiiionHeua B J1a6opa ropim BblCOKt!X 3Hepf'Hil OH5U1. 

flperrpHHT 06be)lHHeHHOrO HHCTHTyTa H)lepHbiX HCCJie)lOBaHMH 

,ll,y6Ha 1975 

Kladnitskaya E.N., Melnikova N.N., 
Mihul A., Shcheglova L.M., Shekhter V.M. 

Charge Distributions in 11-p and 11 n 
at 40 GeV/c 

Dl - 8859 

Interactions 

Charge distributions in rr-p and 11-n interactions are 
studied at 40 GeV/c. The inclusive c.m.s. distributions of 

lthe charge of the incoming particles are broad, extending 
!throughout the central region. Most of the electric charge 
!of the incoming hadrons concentrates in the range of small 

!
values of x ( l xi :=: 0.2). The average charge per charged had.
ron slightly depends on y and is equal to about 0.1 in the 

,central region. These results are compared with the predic
ltions of the multiperipheral model as well as the quark 
I model. 

Preprint of the Joint Institute for Nuclear Research 

Duhna 1975. 

BBeJJ.eHne 

UenbJO Hacrosunefi pa6oTbi smnsmrcsr H:3y'IeHae Bonpoca, 
HacKoJibKO aaneKo nepeaaercsr B ueHrpanbHYJO o6nacrb 3a
psra HaneraJOmero nHoHa HJIH: nporoHa MH:llleHa, a KaK sror 
3apsra pacnpeneneH no o6nacTH ¢parMeHrauHH a B ueHrpanb
Hofi o6nacra. DpaHsrro JJ.yMaTb, 'ITO npa acHMnroTH'IeCKH:X 
9Hepi'H:HX 38pHJJ. 1 npHHOCHMbiH CT8JlKHB8lOlllHMHCH 'I8CTH:U8MH:

1 

npaKTH:'IeCKH: uenaKOM ocraercsr B o6nacrsrx ¢parMeHra-
UHH: ll~l . DpH aocrynHhlX B Hacrosrlllee BpeMsr HeacaMn
TOTH'IeCKHX 8H8pi'H:HX CHTY8UHH HBJlHeTCH CKOpee o6paTHOfi. 
Mccne)J.OB8HH:e 77+p - H 77-p -CTOJIKHOBeHHH npa 16 rsBic 
npOJJ.eMOHCTpHpOB8JIO H81IH'IH:e CyllleCTBeHHOH nefe)J.a'IH: 3a-
p5IJl8 Me>KJJ.Y nepeaHefi H 3aJJ.Hefi nonyc¢epaMH: I 1 • KaK 
IIOK838HO B pa6ore 141 

1 8H8J10I'H'IH85I CHTYBUHH H:MeeT 
Mecro H: JJ.JIH 77-p -B38H:MOJJ.8HCTBHH npH 40 fsB/c: cpen
Hee 3Ha'IeHHe nepenaeaeMoro 3apsrna oKa3hlBaeTcsr 3JJ.eCb 
6JIH3KH:M K 1/2 (0,490:!:_0,015). 

B Hacrosrwefi pa6ore HccnenyJOrcsr 3apsrJJ.OBhle pacnpene-

JieHHH B CHCTeMe UeHTpa M8CC no nepeMeHHb!M X _2_ 
- Pmax 

1 E + pll 
n Y= --.r fn 

L. E -PI! 1 K8K )J.JIH 17 p -, TBK 11 JlJIH 17 n 

cronKHOBeHHfi npa HMnynbce 40 fsBic. PacnpeaeneHHH 3a
PAAa n,R x Ha MeHblllefi crarHcraKe 6biJIH ony6nHKOBaHbi 
paHee Sl • 3KCDepH:MeHT npOBOJlHJlCH Ha JJ.BYXMeTpOBOH 
nponaHOBOH K8Mepe, o6Jiy'IeHHOH ny'IKOM OTpHU8TeJlbHhlX 
naoHoB Ha ycKopHrene l1 ¢>83 B CepnyxoBe, B cooTBeTCTBHH 

3 



161 
C KpHTepHSIMH 1 OnHCaHHhiMH B pa6oTe 1 6hinO OT06paHO 
5850 C06h!THM Heynpyi'HX 1T -p -B3aliMO,lleMC TBiilf If 2192 
co6biTiiSI 1T -n -saaaMo.aeifcrsaif. B Ka)!(.llOM co6biTiili onpe
.aensmHCb 3Ha"'eHHSI HMnynbca BCeX 3apSI)!(eHHhiX BTOpH"'Hb!X 
"'aCTHU If 3HaK HX aneKTpH"'8CKOI'O 3apSI,aa, 3ro n03BOnHnO 
nony"'HTb pacnpe.aeneHHSI nonO)!(lfTenhHhiX a orpauarenbHhiX 

d + d -
qacrau no ~ , T,e. d~ H d~ , r.ae ~ = x , Y 

H nocTpOHTb pacnpe.aeneHHe 3apSI,aa 

E.2_ = _1_[ da+ _ da- ]. 
d~ a. d~ d~ 

tn 
( 1 ) 

Bee nono)!(HTenbHhie "'aCTHUhi, 3a liCKmoqeHHeM MeaneHHhiX 

npOTOHOB ( P.Jia6. :s; 0,8 faBle) I a TaK)!(e see OTPiiUa
TenhHbie aapoHhi C"'HTanHCb naoHaMii, Dpa raK% 

1
npoueaype 

npHMeCb K- H ! - cocrasnSina npHMepHo 4% oT
1 
'lic-

K+ ~+ ;7 na 0TpHUaTenbHbiX1 a npHMeCb If "- - OKOnO 5% 
OT "'liCna nonO)!(HTenbHhiX nHOHOBo KpoMe TOI'0 1 :::: 15% OT 
"'HCna nonO)!(lfTenbHhiX nHOHOB np!iXO.llHTC.H Ha ,llOniO HeH.ll8HTH
tPiiUHpyeMhiX 6hiCTpb!X npOTOHOB IBI. 

.llanbHeifiiiee !13n0)!(8HHe CTpOHTCSI cneayiOIIIHM o6pa30M 0 

B pa3.aene 1 paccMaTpasaeTCSI pacnpe.aeneHHe aneKTpnq~
cKoro 3ap.H.aa no nepeMeHHhiM x H y .anSI "-P - H "- n -
cronKHoseHHfi. Pa3.aen 2 nocBSIIIIeH sonpocy, HacKonbKO .aa
neKo npOCTHpaeTC.H UeHTpanbH8SI o6naCTb H K8K ljlpai'MeHTa
UHOHHhiM 3apSI.ll pa3,aeneH Me)!(,lly nHJ:llipyiOIIIHMH H HenH.anpy

IOIIIHMH a,apoHaMHo Dony"'eHHhie pe3ynhTaThi 06Cy)!(,aaiOTC.H B 
pa3,aene 3 C TO"'KU 3peHHSI pa3nH"'Hh!X TeopeTH"'eCKHX MO
.aeneifo 

1. Pacnpe.aeneHHe aneKTpH"'eCKoro 3apSI.aa 

Pacnpe.aeneHHSI --Px- ,ang 1T n - H 1T- p -B3aH-

MO,lleMCTBHM 1 KOTOphie 0603H8"18Hb! 1 COOTBeTCTBeHH0 1 HH,lleK-

4 

C8MH n H p 
dQn 
-ax- H ~ dx 

) t noKa3aHbl Ha 

p!iC, 1 If 2. 3aiiiTpHXOBaHHaSI "'aCTb I'HCTOI'paMM ,aeMOHCT
pHpyeT HOpM!ipOB8HHOe pacnpe.aeneHHe Me.aneHHh!X npOTOHOB 1 

dPn 1 daJ dPP 1 claP 
r.e. --:r=- = -:::1r --:r=-- HnH ~ = -- __j!_. Depsoe, 

ox ain ox ox aP dx 
'ITO cne.ayeT H3 .aaHHhiX pacnpe,aeneHHH:n- aTO KOHUeHTpaUHSI 
aneKTpH'ieCKoro aapSIAa npH Manhrx 3Ha"'eHHSIX x • B cny-
qae "-n , r.ae cyMMapHhrfi 3apSI.a paseH -1, scero nHIIIb 

TpeTb aroif senH"'HHhi pacnpe.aeneHa no o6nacTH x ·> 0,2. 
KaK BHAHO H3 p11c. 1, pacnpeaeneHHe 3apSI.aa B o6nacTH 
X •> 0,2 B OCHOBHOM CBSI38HO C C06biTHSIMii Manofi MH0-
)!(8CTBeHHOCTii ( n ± = 1,3) 1 B KOTOpb!X CyiiieCTB8HHYIO 
ponb HI'paeT .llHljlpaKUiiOHHaSI .llHCCOUHaUHSI nlfOHa. He60nbiiiaSI 

o6naCTb nonO)!(HTenbHhiX 3Ha"'eHHH 
dQn 
~ 

npH X < -0,5 

o6ycnosneHa o6pa3osaHHeM npoToHOB 3a c"'eT ljlparMeHTa
UHOHHoro nepexo.aa n-> p + 1T- • Dpa aTOM npoTOHhr, KaK 
6onee TSI)!(enhle qacTiillhl, nona.aaiOT s pafioH 66nbiiiHX 3Ha

"'eHiiif lxl 1 "'eM nlfOHhlo C TO"'HOCTb!O .llO 9TOI'O nepexo.aa 
dQ 

pacrrpe.aeneHae ~ xapaKTepa3yer pacnpe.aeneHHe 

3apSI,aa, npHHOCiiMOI'O 1T -Me30HOM, 
AHanH3 "-P -cronKHOBeHafi 6onee cno)!(eH H3-3a Hana

"'liSI B HaqanbHOM COCTOSIHiili .llBYX 3apSIJ:lOB npOTHBOnOnO)!(-

dQ p 
"'(l'X" Horo 3HaKa, PacnpeaeneHHe 3apSIAa HMeeT .asa 

OT"'eTnliBhiX MaKcaMyMa npa ManhiX I xI (pac, 2), npa"'eM 
B Henocpe,aCTBeHHOM OKpeCTHOCTii TO"'Kii X=0 cpe.aHHM 3a
PSI.ll 6naaoK K HyniO. Pacnpe.aeneHae 3apSIAa s o6nacTH 
X > 0,2, KaK If .an.H 17-fl -B3aliMO,lleMCTB1ilf 1 CB.H3aHO C 

co6hiTHSIMH Manofi MHO)!(eCTBeHHOCTH. Pacnpe.aeneHHSI 
dQP 
~ 

npli 40 H 16 faB I c .anSI X > 0 BeCbMa CXO.llHhlo 

Ha6niO,aaiOIIIeecSI pa3nH"'Iie npa x < 
3aHO C H,lleHTiitPiiKaUlfefi npOTOHOB, 

tf>aua£osanHCb npoTOHhi c PJia6 :s; 
Te I 1- c P Jia6 ~ 1,5 faBle, noaroMy Mhi He MO)!(eM 
rosopHTb o CKOnhKO-Ha6y.ah cepbe3HOM paanH"'HH pac-

0 cKopee scero CBSI
Dpa 40 faBle H.aeHTH-

0,8 faBle, a B pa6o-

npe.aeneHHH ~ dx npH 40 H 16 faBle. 
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l 
~ I I ...Lll 1 

-o.s 

-tO 

-t.S 
~ I I 

-~ 
-2M I II - fxltlt<41 

-~ 
~ I r---

-u 

-!0 

-tO -.84 -.68 -.52 -.36 -.20 -.Oit .flit .20 .38. .52 .88 .8lt 1.0 
X 

dQn -
Pffc, 1. PacrrpeaeneHHe -~ anSI rr n -aaaHMoaeii-

dQn 
CTBHH, ToHKHMH nffHHSIMH o6oaHa"'eHa rHcrorpaMMa ~ 

anSI C06biTHH C Manoii MHO)KeCTBeHHOCTblO (n± = 1,3). 
3amTpHXOB8HO pacnpeaeneHHe MeaneHHblX IIpOTOHOB, T.e. 

~ 
dx 

ilnSI HCCnenoaaHHSI HyKnOHHOH <iJparMeHT8UHif 6binO 

nocrpoeHo pacnpeneneHHe 

dQ p-n dQp dQ n 
dx =ax--- :l.. ' (2) 

IIpencTaBnSIJOlliee C060H pa3HOCTb ODHH8KOBO HOpMHpOB8H
HbiX pacnpeneneHHH 38pSIDa B rr-p H 17-0 -B38HMODeHCTBHSIX 

119: 

;r m 

..... ..I'l u I I 

-QI 

-iO 

-if 

-12 

-i3 

' : 
: 
'1 

' : 
: 
! 
' ' ' ' 

-~ loOfllt 

_ tx t&rlft 

- df: l,()f~ 

-tO ....... .,52 •• ·.II ·.00.00. .10 .•. 52 Ill ... tO 
X 

dQ 
P 2p 

p - u u 

HC, • acrrpeaeneHHe -:r::-- anSI TT p -B38HMOileHCTBHH, 
ux dQ 

nyHKT!fpOM 0603Ha"'eHO pacnpelleneH!fe ~ AnSI p = 
13: dx 

= 16 faBle· :3amTpHxoaaHo pacnpeneneHHe MellneHHhlX 

dPp 
IlpOTOHOB, T,e. -ax--

(pH c. 3). KaK H cnelloaano O)I{HaaTh, aKnan oT <iJparMeHTa
UHif IIHOH8 B 9TOH pa3HOCTH COKpamaeTCSI, TaK 'ITO IlpH X>0,2 

dQ 
aenH"'HHa , p-n 6nH3Ka K Hynro. B o6nacTH x < -0,2 

7 
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~n y 

dr 

3.0 

2.5 

2.0 

1.5 

tO 

0.5 

dQp-n 
- dX 

~(n:!:~4) - dX 

dPp-n 
= dX 

no~ ~l 

-~q~~~~~~~~~~~~~~~~~ 

-t.O -.811 -.&&-.52 ~36 -.'lO -.Qif.QII .20 .36 .52 .68 .8q 1D 

X 

dQ 
PHc. 3. PacnpeaeneHHe ax e-n ToHKHMH nHHHHMH 

o5oaaaqeaa rHcrorpaMMa anSI coobrTHH c Manoi1 MHo~ecr
seaaocTbiO (n + S 4). 3arurpHxosaao pacnpeaeneHHe MeaneH-

- dPp-n dPp dPn 
Hb!X npOTOHOB, T.e. dx == ~ - ~ 

OCHOBHOH BKnaa aaiOT COOhlTHH C Manoft MHO*eCTBeH
HOCTbiO BTOpHqHbiX aapSI~eHHbiX qacTHU, qro MO~eT Ob!Tb 
CBSI38HO C aH!flpaKUHOHHOH aHCCOUH8UHeH HyKnOHOB. 4To ~e 
KacaeTCSI OCHOBHOH qaCTH 3apSiaa, TO OHa CKOHUeHTpHpOBa-

dQp-n 
Ha s5nH3H x =0, npHqeM pacnpeaeneaHe -...,d~--

dQ X 
OK83b!B8eTCSI CTOnb *e OCTpbiM, K8K H Tx (pHC. 1) o 

ToT ¢aKT, qro, aecMoTpSI, Ha csoe "¢parMeHT8UHOHHoe" 
npOHCXO~aeHHe, 3H8qHTenbH8SI qaCTb sneKTpHqeCKOI'O 38pSI
aa cocpeaoToqeaa B oonacTH ManhrX aaaqeHHH I xI , aa-

cTaBnSieT nepei1TH K pacnpeaeneHHSIM no Y· Pacnpeaene-

HHSI dQn dQp dQ p-n npeacrasneHhi Ha 
ay- ' cry- ' dy 

pHCo 4,6 H 7. 0TMeTHM, qro CTanKHB810IUHeCSI 17- -Me30H 

H HyKnoa HMeiOT, cooTsercrseHHo, y 17 =4,1 H YN =-2,25 

B CHCTeMe UeHTpa M8CCo 
PacnpeaeneHHe orpHuarenbHoro aapSiaa nHoHa oKa3biB·a

ercSI aosonbHO IUHpOKHM C M8KCHMYMOM OKOnO Y = 1 
(pHc. 4). B oTcyrcTBHe nepexoaa n .... p77- pacnpeaene-
HHe 17- -MeaoHa obrno ohr, oqesHaHo, 6onee nnaBHbiM, 
npOCTHp8SICb OT Y =Y

17 
=4 snnOTb ao y=-2 · nono~HTenbHb!H 

Bb!OpOC OKOnO y=-2,2 ooycnoBneH oopa30B8HHeM ¢parMeH
T8UHOHHb!X npoTOHOB. Ha TOM ~e pHcyHKe noKaaaao pac
npeaeneHHe aapSiaa 17 --Me30H8 anSI 17 -p -B38HMOaei1CTBHH 
npH 16 fsB/c. BHaHo, qro B nepeaaei1 nonyc¢epe ooa 
pacnpeaeneHHSI cosnaaaiOT. HanHqHe nepexoaos n .... p77-
aarpyaHSieT aenocpeacrseHHoe cpaBHeHHe HaiUHX peaynb
TaTOB C aaHHbiMH npH 16 fsB/c B aaaHeH nonyclflepe. 
llnSI cpaBHeHHH Ha p11c. 4 noKaaaHo pacnpeaeneHHe scex 

OTpHU8TenbHhlX qaCTHU B 

noCb BeCbM8 CXOaHbiM C 

1T n -peaKUHH, KOTOpOe OK838-

dQn 
-~. B CBH3H c 9THM Mbl 

HCCneaosanH T8K*e cpeaHHH 3apSia, npHXOaSIIUHHCH Ha oaHy 
npOH3BOnbHO 3apSI*eHHYIO qaCTHUY C aaHHb!M y, T.e. OTHO-

rueHHe 
n dQn 

ain ay-
Rn (y) == d + d 

( an an ) 
o-y+ ay-

(3) 

+ 
_ Paaee TaKoro poaa pacnpeaeneHHH no x anSI 17 p , ,9 

K ~ H pp -cronKHOBeHHH paccMarpHsanHCb B paooTax 
1 1 

H/ 0 !PacnpeaeneaHe Rn(y) noKaaaHo aa pHc. 5. BHaHo, 
qro B nepeaaei1 nonyc¢epe( y > 0) senHqHHa R0 (y) cna-
aaeT no Mepe ysenHqeHHSI I Y17 - Y I, roraa KaK B o5nacTH 
-1,6<y <0 cpeaHHH aapSIA H8 oaHH aapSI*eHHbiH aapoH era-

9 
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o I !'i'fJ' 

O.t 

- ~ 4or~ 
--- i[~-~~r"31M: 
- t~~ 40r~c 

~ 4orll>fc 

-0.1 

-D.2 

-03 

-50 -lt.2 -3.1t -ZJ -l8 -LO -112 0.2 lO l8 2.6 !It 112 SO 

~ 

dQn 
PHc. 4. PacnpeAeneHHe <iY AJISI 11 0 -B38HMOAeii-

CTBHii. OyHKTHpOM o6o3aaqeao pacnpeAeneHHe 
1/2[dQ 71 -P /dy- dQ 71 + P / dy] npH 16 faBle, cMe-
weaaoe K KHHeMaTHqecKoMy npeAeny npH 40 faBle. 
TOHKHMH JIHHHSIMH llOK838HO pacnpeAeJieHHe BCeX OTpHUa-

- ·; 1 da; 
TeJibHbiX qaCTHU B 11 0 peaKUHH ( 1 3 • - 8- -d-- ) · 

ain Y 
3awTpHXOB8HO 

dP8 
r.e. ry-. 

10 

pacnpeAeJieHHe M9AJ19HHhlX npOTOHOB, 

Rn('») 0 
-O.f 

-0.2 

-0.3 

-0.11 

-o.s 
-0.6 

-0.7 

-0.8 

-2.0 ·l6 -l'l -.8 -.1.1 0 .1.1 .8 1.2. t6 2.0 V-1 2.8 3.2 3.6 'lO 

~ 

PHc. 5. PacnpeAeJieHHe Rn(y). OpSIMbie JIHHHH cooTBeT
CTByiOT noArOHKe (4)-(5). OyHKTHPOM noKa3aHa KpHBaSI 

F(y)=c-exp[-(y 71 -y)/2], c =-1,55 ± 0,05. 

HOBHTCSI npHMepao nocTOSIHHhlM. OpocTeiiwHM o6pa30M 
38BHCHMOCTh R

8
(rl annpoKCHMHpyeTCSI noMaaoH: JIHHHeii: 

a -1,5<y<0 

Rn(y) = (4) 

a+ by 0 < y < 3,5 

llaHHbiM, npHB9A9HHbiM H8 pHC. 5, OTBeqaiOT 

a· = -0 125+0 018 ' -' a = -0, 127:t_0,023 (5) 

b = -0,119:t_O,Ol7. 

II 



3Ha'leHHH IIapaMeTpOB a H a', OIIpeJlelleHHh!X He38BHCHMO 

H3 ll8HHhiX IIpH Y < 0 H f'>O, COBIIaJlaiOT B npeJlellaX 
oum6oK. 

ToT l}laKT, 'ITO R (y) MO:>KHO npeacTaBHTh a BHJle ( 4), n 
CBHJleTellbCTByeT 0 HaliH'lHH llBYX KOMIIOHeHT B pacnpe-

JlelleHHH OTpHUaTellbHOf'O 38pHJla, IIpHHOCHMOf'O IIHOHOM. 

4acTb sToro aapHJla cocpeJlOTO'leHa a o6nacTa ¢parMeH

Tauaa naoHa, cnaaasr (a pac'leTe Ha OJlHH aJlpoH) no 

Mepe IIpH6liH:>KeHHH K UeHTpallbHOH 06llaCTH. npyrasr 'l8CTb 

nonaJlaeT B ueHTpanhHyiO o6naCTh, rJle pacnpeJlensreTcsr 

M8:>KJly BCeMH 8Jlp0H8MH 6onee HliH MeHee paBHOMepHo. 

dQp -
PacnpeJleneHae aapHJla -~ JlliH cnyqasr rr p 

CTOliKHOBeHHH IIOK838HO Ha pac. 8. 86l!H3H Y=0 HMeeT 

MeCTO B3aHMHOe .COKpameHH:e 38pHJlOB1 IIpHXOJlHmHX H3 

o6nacTefi l}lp:~rMeHTaUHH rr- -MeaoHa a npoToHa. Co6biTHH 

C M8liOH MHO:>K8CTBeHHOCTbiO BHOCHT cymeCTBeHHb!H BKllaJl 

B pacnpeJleneHHe aapsraa npa Haa6onbUIHX 3Ha'leHasrx I y I 
H MeHbUie - B ueHTpanbHOfi o6nacTa. Eonee HarliHilHbiM 

HBnsreTcsr pacnpeJleneHHe dQ p-n = ~ _ d Qn 
dy dy dy 

(pac. 7). BKnaahr rr- -Me30HHofi l}lparMeHTaUHH B rr-p 

dQ p-n 
dy 

if rr-n -aaaHMOJleficTBHHX a 
COKpamaiOTCH1 

a o6yCliOBlleHHbiH M8JllleHHhiMH IIpOTOHaMH IIHK OKOliO 

y = -2 yMeHhUiaeTcsr. Pacnpeaeneaae d~ p-n npH-

6nH:>KeHHo MO:>KHO npaHHTb aa pacnpeJleneHHe aapsraa aane
TaiOmero npoToaa. Oao oKaaanocb O'leHb UIHPOKHM c MaK

CHMyMOM B6l!H3H y =-0,5 . Ha STOM Me pHcyaKe npHBe

JleHbi Jl8HHbie JlliH 7T- p -B3aHMOJleHCTBHH IIpH 18 fsB/c. 

BHJlHO, 'ITO pacnpeJlelleHHH npH 40 H 18 fsB/c coanaJlaiOT 

TOllhKo aa KpaiO cneKTpa ( y:::: -2), T.e. TaM, rJle pacnpe

JleneHHH o6ycnoaneahr MeJllleHHbiMH npoToHaMH. PaanH'lHe 

pacnpeJlelleHHH llliH y ·> -2 1 IIO-BHJlHMOMy, KaK y)Ke OT

Me'laliOCb1 CBH3aHO C HeQJlHH8KOBOH HlleHTH!}JHKaUHeii: npo

TOHOB B 8THX SKCIIepHMeHTax. nnsr cpaBHeHHH Ha pHC. 7 
aeMOHCTpHpyeTCH TaK:>Ke pacnpeJlelleHHe IIOliO:>KHTellbHhiX 

'laCTHU B rr-p -CTOliKHOBeHHsrx. CxoJlCTBo JlByx pacnpe

aeneaHii: HBliHeTCH BeCbMa BIIe'laTl!HIOmHM, CBHJleTellbCTBYH 
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I lf1 j 
-so ..... z -3.4 -u -u -1 -112 o.z to r.a 21 :s.~ ,.z so 

'I 

dQp 
P11c. 6. PacnpeJleneHHe ~ JlliH rr-p -aaaHMOJleii-

CTBHil:. ToHKHMH liHHHHMH otoaHa'IeHa f'HCTorpaMMa JlliH 

C06b!THH C M8l!OH MHO:>KeCTBeHHOCTbiO. 3'i}JllTPHXOB8HO pac

npeJlelleHHe MenneHHhiX npoTOHOB, T.e. ~. 

06 OJlHOpOJlHOM pacnpeneneHHH 'I8CTH l}lparMeHT8UHOHHOf'O 

aapsrJla no ueHTpanhHoil: o6nacTu. llnsr Hllli~CTpauuH noc

neJlHero yTaep:>KJleHHH Ha puc. 8 uao6pa:>KeH cpenHHii aapHJl 

OT l}JparMeHT8UHH CHCT8Mbl , p- 0 ", IIpHXOJlHmMHCH Ha 

OJlHH 38p9:>KeHHhlH 8Jlp0H npH onpeaeneHHOM 3H8'I8HHH f : 
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If 

dQp-n 
PHc. 7. PacnpeneneHHe d y • DyHKTHpOM o6oa-

Ha'leHo pacnpeneneaHe 1/2[dQ17- ldy+dQ 17 + PI dy] npH 
16 f9B/c /3/ , CMeiiieHHOe K ~HHeMaTH'IeCKOMY rrpeneny 
npH 40 f9B/c. ToHKHMH nHHHHMH noKa3aHo pacnpeneneHHe 

BCeX IIOnO)I(HTenhHbiX '18CTHU B 77 -p -peaKUHH 
1c#3 !P du; I dy ). 3amTpHxoaaao pacnpeneneHHe MenneH-

in 
HbiX rrpOTOHOB, T.e. 

u.P 
In 

dP I dy. p-n 

dQp-n 
ay 

R -n(y)= ~ 
p (-P-+ 

dy 

dup 
dy 

) 
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(6) 

Rp-n(Y)t 
0.9 

0.8 

0.7 

O.S 

0.5 

0.'-l 

0.3 

0.2 

0.1 

-2.'2 -t8 -1.4 -1.0 -06 -0.2 0.2 0.6 tO 14 1.8 2.2 

tt 

PHc. 8. PacnpeneneHHe R p-n (y) • DpHMbre nHHHH cooT
BeTCTBYIDT nonroHKe (7) - (8). DyHKTHpOM noKaaaHa KpH
aag F(y)==bexp[-(y 17 +y)/2], b =1,15± 0,072. 

KaK H Ha pHc. 5, anecb OT'IeTnHao aaMeTHhl nee o6nacTH -
o6nacTh, rne R p-n<Y) crranaeT no Mepe rrpH6nH)I(eHHH K 
ueHTpy (y<O), H o6nacTh, rne Rp-n(y) ocTaeTCH npH-
MepHo rrocTOHHHbiM ( 0< y <2 ). 3aBHCHMOCTh R p-n (y) 
arrrrpOKCHMHpoaanacb cnenyiDIIIHM o6paaoM: 

R p-n(y)= c -dy 
c 

-2 < y < 0 

0 <y < 2 
(7) 
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.ilaHHhiM Ha pRC, 8 OTBe'laiOT 3Ha'leHRSI 

c = 0,139 ± 0,029 ; c , = 0,113 ± 0,016 
(8) 

d = 0,120 ± 0,028 . 

KaK R s ( 5) • 3Ha'leHRSI c R c ', orrpeaeneHHhie He3aBRCHMO 

H3 aaHHhiX IIPR y < 0 R y ·> 0, B rrpeaenax onm6oK 

cosrraaaiOT, TaKHM o6pa3oM, MO)KHO rosopRTb, 'ITO H 3apSia 

rrpoToHa coaep)KRT KOMIIoaeaTy, pasaoMepao pacrrpeaenea

HYIO cpeaH aapoaos ueaTpanhHOH o6nacTH. 

2, fpaHHUhl UeHTpanbHOH o6naCTR 

B aTOM pa3aene paccMaTpRsaeTCSI sorrpoc, KaKaSI aonSI 

38pSiaa, IIpRHOCHMOro 11- -Me30HOM HnR IIpOTOHOM 1 IIpHXO

aHTCSI Ha aoniO nHaRpyiOlllHX 'laCTRU H KaKaSI ero tiaCTb 

pacrrpeaeneaa Me)Kay BCeMH OCTanbHbiMR aapoHaMH, .ilnSI 

aTo:ii uenH rrpR aaanR3e Ka)Kaoro 11- p - RnR 11- n -co6hi

TRSI BhiaenSinRCb aapOHbl C MaKCRManbHhiMH H MHHHManbHhi

MR 3Ha'leHRSIMH X RnR y B CHCTeMe UeHTpa Mace, TaKoro 

poaa aapoHhi 6yaeM Ha3hiBaTb nHaHpyiOlllRMH, Ebmo rro

CTpoeao pacrrpeaeneHHe 3apSiaa 

dQmax da + da -1 max max ) =-[ 
d( 

-
d( a ... d( 1n 

{9) 
R 

dQftlln 
+ 

da:in 1 da min 
), 

d( 
=-[ 

d( - d( a. 1n 

rae ( = X • y , YHOCHMOrO 8TRMR 'laCTRU8MR • 

da~n 
03Ha'laeT ceqeane o6pa3oBaHRSI rronO)KRTenh-

d( 
HOH 'laCTRUhi C aaHHhiM f, IIpH OTCYTCTBHR 3apSI)KeHHhiX aa

da+. 
pOHOB C 60nhillHMR 3Ha'leHRSIMR ( t 8 r 
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' 1 

03Ha'laeT Ce'leHRe o6pa30B8HRSI IIOnO)KHTenbHOH 'laCTHUbl 

IIpH OTCYTCTBRif 3apSI)KeHHbiX aapoHOB C MeHbillRMH 3H8'le

HRSIMR ( • .ilnSI OTpRUaTenbHbiX 'l8CTRU BBeaeHhi,COOTBeTCTBeHHO, 

0603Ha'leHRSI 
d a~ ax d a -;.in 
({~ R d( • Ha pHc. 9 H 10 

aeMOHCTpHpyiOTCSI pacrrpeaeneHRSI 38pS1aa nRaHpyiOlllRX R 

HenHaHpyiOIDHX 'l8CTRU anSI cny'laSI 11- n -CTOnKHOBeHRH, 

BHaao, 'ITO nRmb aeMHOrHM 6onbme rronoBifHhi 3apS1aa 

IIpHXOaHTCSI Ha aoniO nHaRpyiOlllHX 'l8CTRU ( :::: 60%). 0HR 

rrpeo6naaa10T B o6nacTSIX x > 0,2 R x <-0,1 ( y •> 2 
H y < -1 ) , l.J TO KacaeTCSI HenHaRpyiOlllRX aapoHOB, TO 

RX 3apSia COCpeaoTO'leH B OCHOBHOM B HHTepsane 

-0,1 <x<0,2. TaKoii )Ke BhiBoa MO)KHO caenaTb rrpR R3y'leHRR 

pacrrpeaeneHRH N + ( x) R N a ( x ), IIpHseaeHHhiX B ; 7 ; max -m x 
pa6oTe . 

Ha pHc. 11 H 12 rrpHsoaSITCSI aaanorH'IHhie pacrrpeaene

HRSI 3apS1aa nnanpyiOlllRX R HenRaRpyiOlllHX 'l8CTRU B 11 p -
CTonKHOBeHRSIX. KaK H cneaosano O)KRaaTh, pacrrpeaeneHRSI 

3apS1aa B rrepeaaeii: rronyctiJepe anSI 11-n - R 11- p -s3aR

Moaeii:cTBHii: rrpaKTH'leCKH oaHH8KOBhi. B oTnH'IHe OT CRTya

URif B rrepeaae:ii rronyctiJepe, aonSI 3apS1Aa Hcxoaaoro rrpoTo

aa, IIpHXOaSilllaSICSI Ha HenRaHpyiOlllRe 'l8CTHUbi, cpaBHHTenb

HO Mana ( = 15%). EonbiDHHCTBO nnaHpyiOlllRX aApoaos 

H8XOaRTCSI B o6naCTSIX x<-0,1 R X•> 0,2 (y<-1,0; y•>2,0) 
(pRe. 11,12). 

CosoKyrraocTb pacrrpeaeneaRii: aa pRe. 9-12 rroKa3hiBaeT, 

'ITO 3ap Sill, norraaaiOlllRH B RHTepsan 

-0,1 < x< 0,2 
RnH ( 10) 

-1,0<y< 2,0, 

YHOCHTCSI, B OCHOBHOM, HennaRpyiOlllRMR aapoH8MR. 

YcnosHSI (10) ecTeCTBeaao C'IHTaTb rpaHHUaMR ueaTpanh

aoii: o6naCTH. 3To, KOHe'IHO, AO HeKOTOpOii: CTerreHH ycnoB

HO, n6o B RHTepsan, orrpeaeneHHhiH ycnoBRSIMR (10), rrorra

AaiOT R nHaHpyiOmHe qacTRllhio TeM ae Meaee, orpaHR'leHRSI 

( 10) SIBnSIIOTCSI pa3yMHOH OUeHKOH, TeM 6onee, 'ITO IIOAp83Ae

neHRe aa ueaTpanhHYIO o6nacTb H o6nacTR 4JparMeHT81IRR 

He smnSieTCSI a6coniOTHO orrpeaeneHHbi M, fpaHRllbi ( 10) 
6.JIR3KH K HHTepsanaM, rae R n (y) R Rp-~y) rrocTOSIHHhi! 
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3.2 f t- -F.: !":r.-·"'1:-11 dx ax x 

r r"-(•>0 zH J/ _ dx 
I I -dGnmi.n(x<D) 
I I dx 
I I 
/ I --- -dim 

2.4 ~ I Ll dx 
I I 

2H 
I I 'I' I I 
! I 

I 
L, 

I 

111 I 16 ~ I 
I 
I 
I 

II I 12 r I 
I 

oar 1L hLh 
I 
Ll 

~ iII II Lj 
04 

0 

-L0-.84 ~ssc52 736 ..,zo-.04 04.20 .36 .52 .68 .&t 10 

X 

Pnc, 9, PacnpeJleneHRe 3apSIJla no x HenRJlRPYJOIUHX qac
THU a 11-n -B38HMOJleiicraHSIX, ToHKHMH nHHHSIMH o6o3Ha
'ieHo pacnpe)leneHHe 38pSIJl8 nHJlHPYIOIUHX 'iaCTHU, 

-dQ n max ( O) - dQ n min ( O) 
x '> H . x< . DyHKTHpoM o6o3-

t 
-dQn --ax- . Ha'ieHo pacnpeJleneHue 

(-1,5 < y < 0) B (4) H (0<y<2) B (7). B 9TOM 
CMhrcne Mbi JleikTBHTenbHO anpaae yTaep)KJlarb, 'iTO npu 
40 f9B/c qacTb 3apSIJla nepBH'iHbiX qacruu pacnpeJleneHa 
no acen ueHTpanbHOH o6nacru, BnHSIHHe 9Toro 3apHJla 
B "qy)I{OH" o6naCTH ~parMeHT8UHH He 'iyBCTByeTCSI, 
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~ 

Puc. 10. PacnpeJleneHHe 38pSIJla no y HenRJlHPYJOIUHX qac-
THU a 11 -n -a3aHMOJleHCTBRSIX, ToHKHMH nHHRHMH o6o3-

Ha'ieHo pacnpeJleneHHe 3apHJl8 nHJlHPYIOIURX 'i8CTRU, 
-dQ -dQ . 

nmax (y>0) H nmm (y<O). llyHKTRpOM 
dy dy -dQ 

o603Ha'ieHo pacnpeJleneHHe ~-
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dx 
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P IIC. 11. P acnpe.lleneHne aap H.lla no x Hen!I.lllfPYJOill!IX "!ac
THU B 11- P -B381IMO.lleil:cTBIIHX. ToHKIIMII liiiHIIHMII o6oaHa-

"'eHo pacrrpe.llel1eHlfe 38p5I.ll8 lilf.lliiPYJOllliiX "'8CTIIU, dQ p max 

(x > O) II ~QP min (x < 0). OyHKTlfpOM o6oaHa~:Ho 
X dQ 

pacnpe.lleneHne af- . 
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Pnc. 12. Pacnpe.lleneHne aapHAa no y Henn.llHPYIOIUHX "'ac-
THU B 11 -p -BaanMOAeikTBHHX. ToHKIIMH nnHHSIMlf o6oa-
Ha'leHo pacnpe.lleneHne aap.siAa nnAnpyJOIUHX qacrnu, r.e. 

dQP max ( O) dQp min ( O) d y > H d y < . OyHKTlfpOM 
y y dQ 

o6oaHa"'eHo pacnpe.lleneHne ~ 
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3, 06cy)!{ll8HHe peaynbT8TOB 

OcHOBHhre peaynbTBTbi pa6oThi cneayroruHe: 
1. DpH 40 faBle aHaqHTenbHaH qacTb aneKTpHqecKoro 

38pHA8,1 npHHOCHMOro CT8nKHB8IOIUHMHCH qaCTHU8MH 1 eo
cpellOTOqeHa B o6naeTH Manbrx x (lx I < 0,2). 

2, p acnpeaeneHHH 38pHllOB nepaHqHbiX 11- -Me30H8 H 
npoToHa no Y aoaonbHO IIIHPOKHe (pH e. 4, 7). 3To MO)!{eT 
03HaqaTb, qTo o6naeTb ~parMeHT8UHH aTHX qacTHU npo
CTHpaeTeH aeebMa aaneKo, annoTb ao I y- y 

11
1 .:::-6 HnH 

I y - y P I -:::. 4, H npH aHeprHH 40 faB oHa erue npaKTH
qeeKH nepeKphmaeTeH e ueHTpanbHoli o6naeTbiO, B aTOM 
cnyqae c yaenHqeHHeM aHeprHH naMHTb o npHpoae cTanKH
aaiOIUHXCH qaeTHU TepHeTCH UeHTpanbHOli o6nacTbiO oqeHb 
MeaneHHo. 

3. EcnH npHHHTb B KaqeeTae ueHTpanbHOli o6nacTH TOT 
HHTepaan no y 1 B KOTOpOM epellHHli 38pHll Ha OllHH 38pH
)!{8HHbili 8llpOH OCT8eTCH noeTOHHHbiM ( pHC, 5,8), TO nony
qHM llnH Hee eneayiOIUHe orpaHHqeHHH: -1,5<y< 2, KOTQ
pbie COBn8ll8IOT e orpaHHqeHHHMH ( 10), nonyqeHHb!MH H3 

pacnpeaeneHHH 38pHll8 nHllHPYIOIUHX H HenHllHPYIOIUHX qae
THU, B aTy o6naeTb nepeaaeTeH qacTb aapHaa cTanKHBaro
IUHXCH qaeTHU, npHqeM npH 40 faBle epellHHli 38pHll H8 
OllHH aapoH paaeH = 0,12. 

4. PacnpeaeneHHH aapHlla a 11- p -eTonKHOBeHHHX npH 
40 H 16 faBle 131 aeebMa CXO)!{H, l1MeiOL008CH pa3nHqHe 

llnH o6naeTH X < 0 o6yenoaneHO, nO-BHllHMOMy, H80llHH8-
KOBOJi a~~eKTHBHOeTbiO B Hll8HTH¢HK8UHH npoTOHOB, 

TI epelilleM Tenepb K BOnpoey 1 K8KHM o6pa30M M0)!{8T 
B03HHKHyTb paaHoMepHoe paenpeaeneHHe "BHeiiiHero" aapH
aa no ueHTpanbHoli o6nacTH, Ha pHe. 13 aeMoHcTpHpyeTeH 
B 06IUHX qepTaX K8pTHH8 MHoroqaeTHqHoli peaKUHH B paM
KaX paanHqHbiX llHH8MHqeCKHX MOlleneJi, <J>parMeHT8UHOHH8H 
MOllenh noKaaaHa Ha pHe. 13a. B aTOM cnyqae aapHll Ha
qanhHbiX qaeTHU llOn)!{eH 6b!Tb B OCHOBHOM COepellOTOqeH 
B o6naeTKX ¢parMeHT8UHH H M0)!{8T nonaeTb B UeHTpanbHYIO 
o6naeTb H ll8)!{e qy)KyJO o6naeTb ¢parMeHT8UHH nHIIIb 38 
eqeT "aaneTaHHH" ¢parMeHToa. PaenpeaeneHHe aapHlla, 
nonyqeHHOe B HaiUeM aKcnepHMeHTe1 He COOTBeTeTayeT 
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(a) ( o) 

JT- Kt 

IT! -K 

N K2 -
(o) (G) 

PHe. 13. MaoroqaeTHqHaH peaKUHH e TOqKH apeHHH paa
nHqHhiX Moaenei1:. a) <l>parMeHTaUHOHHaH Moaenb. 6) Mynb
THnepH¢epHqeeKaH MOllenb. ToHKHe nHHHH - aonro)!{HBYIUHe 
aapoHhr, llBOHHbre - peaoHaHChr. B) Pea)!{eOHHaH KapTHHa 
Mronnepa-KaHqenH anH ueHTpanbHOH o6naeTH, K I H K 

2 
0603HaqaJOT HMnynbebi nHOH8 H HyKnOHa B HaqanbHOM eo
eTOHHHH1 K - HMnynbe o6paaoaaaiiierocg nHoHa. R I H R

2
-

nonroea Pea)!{e. r) KaapKoaaH Moaenb, ToHKHe nHHHH -
KB8pKH HnH 8HTHKB8pKH, )f(HpHbie nHHHH - pe30HaHebio 
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!flparMeHTaUROHHo:il: MoaenR (pRe. 1 ,3 ,4 R 7). CneayeT oT
MeTRTb T8K*e, 'iTO !flparMeHT8UROHH89 Moaenb, B OTJlR
"iRe, eKa*eM 1 OT MYJlbTRnepR!flepR"ieeKOH 1 He npRBOaRT K 
npaBHJlbHOMy noseaeHRID aRenepeRH B paenpeaeneHRR no 
3apgay, nepeaasaeMOMY R3 oaHo:il: nonye!flepbi B apy-
ryro I I2,41. 

MynbTHnepR!flepaqeeKaB Moaenb R3o6pa*eHa Ha pae.l36. 
llong 38pSIJl8 H8Jl8T8IDIURX "i8eTRU 1 npRXOa9IU89e9, eKa*eM, 
Ha e -e 3BeHO MYJlbTHnepa!flepaqeeKo:il: uenH, y6hlB8eT e 
poeTOM HOMepa f 1 HanpHMep, K8K 1/2f • 008TOMy TOT 
!flaKT, 'iTO 3apga paenpeaeneH no ueHTpanbHO:il: o6naeTH 
6onee HJlH MeHee paBHOMepH0 1 M0*8T 6hlTb nOH9T B paM
K8X T8KO:il: MOaeJIH K8K YK838HH81 'iTO e H3MeHeHHeM Y 
HOMep f nO"iTH He MeH9eTe9. J1Ha"ie rOBOp9 1 paeeT09HHe 
Me*ay eoeeaHHMH 3BeHb9MH H8 pae. 136 He 9BJ198Teg 
eTporo onpeaeneHHbiM. 0HO MO*eT !flnyKTyHpOB8Tb. p 8BHO
MepHoe paenpeaeneHHe 3apgaa B ueHTpe 03HaqaeT, 'iTO 
B8p09THOeTb !flnyKTY8UHH aoeTaTO"iHO B8JlHK8 H H3MeHeHHe 
Y Ha BeJlH"iHHy nopHaKa Bee:il: U8HTp8JlbHO:il: o6naeTH ena-

6o MeHBeT TaKyro sepoHrHoerb. B paMKax noao6Ho:il: Kap
THHhl 40 faBle npeaeT8BJ19eTeg epaBHHTeJlbHO He60JlbWO:il: 
B8JlR"iHHOH 1 KOTOpag aaneKa OT aeHMnTOTH"ieeKoro P8*HM8

1 

rae U8HTpaJibH89 o6naeTb He "iyBeTsyeT 38p9aOB eranKH
B8IDIURXeg qaeTHU. 

C uenbro nony"iHTb npH6nH*eHHyro oueHKy B paMKax 
MYJlbTHnepa!flepH3M8 MO*HO BOenOJlb30B8Tbeg pea*HOHHb!M 
MeToaoM, KOTOpbi:il: 6biJl pa3BHT MronnepoM II31 H KaH"ie-
JIH II

4
I • B aToM MeToae eeqeHRe HHKJIID3HBHO:il: pe-

-N + u 8KUHH 1 HanpHMep, ·17 -> 17- ,onpeaenHeTeg aHarpaMMOH
1 

noKa3aHHO:il: Ha pHe. 13s. TaKag aHarpaMMa OTBe"iaeT o6-
pa3oBaHRro 1T + HJlH 1T- -Me30HOB K8K pa3 B U8HTpanbHO:il: 

o6naeTR. R I H R 2 npeaeTaBJIBIDT eo6o:il: nonroea Pea*e, 
eKa*eM, noMepoH P , p - nonroe, P' H T.a. BKnaa 
aHarpaMM 13B nponopUHOHaneH BeJlH"iHHe 

ai a2 / s I s2 s , ( 11) 
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rae 
2 

S=(ki+k 2 ) 

2 
si = (k I + k) 

S2=(k2+k)2 

( 12) 

a a I H a 2 - rrepeeeqeHHB TpaeKTOPHH Pea1Ke npR t =0 
ang nonroeos R I R R 2 • B enyqae noMepoHa a= 1 , ang 
P' RJIH p a ... 1/2 . I1Mnynhebl k I , k

2 
R k onpeaeneHbi 

Ha pHe. 13s. 

B 38BHeHMOeTR or Toro, KaKHMH HMeaao HBJlHIDTeB no
nroea R I H R2 , B03MO*Hbi 4 eaTyauaa, nepe"iHeneHHbie 

HH*e: 

{a) R I= R2 = P da/dy:::: 1 

(b) R 1 = P ; R 2 = P, P' -- 1 
da/dy :::n/ s / s :::: exp[- 7( Y

17
+Y )] 

( 13) 

(c) RI =p,P'; R2 =P -- 1 
da/dy=:: v' s2/s ::: exp[- y(Y 

17 
-y )] 

(d) R
1

= R
2

o=p,P' da/ dy;:; ..;yo 

3aeeb y"iTeHO, 'iTO Sl S 2 ';::. SJ) S , rae SO - KBaapaT HeKOTo
po:il: a!fl¢ eKTHB~:il: Maeebi 1 l SO = 1 faB 2 ) , y 1T =4,1 i 
Bbipa*eHHe V S i qepe3 Y enpaseanHBO npH aoeTaTO"iHO 
M8Jlb!X nonepe"iHbiX HMnynbeax. 

Opa O"ieHb 6onbwo:il: aaeprRH, oqesHaHo, rrepBbi:il: qneH 
(a) 9BJ19eTeg OeHOBHbiM. 0H npHBOaHT K noeT09HHOMY 
fiHKJIID3HBHOMY ee"ieHHID d a I dy H norapH¢MR"ieeKH paeTy-
me:il: MHO*eeTBeHHOeTH aapOHOB. C apyro:il: eTOpOHbi, OH 
OaHH8KOB K8K ang 1T + -, T8K H ang TT- -Me30HOB. Ooa-
TOMy B paenpeaeneaRe dQ/ d y oH BKnaaa He aaer. Oe-
TaroTeB TpH qneHa (b) , (c) H (d) • HeTpyaao saaeTb, 'iTO 

B dQ p- n / dy a a roT BKnaa K OH!fJHrypaURH (b) R (d) , 

a. B dQn/dy eyrueeTB8HHbl KOHlPHrypaUHR (c) H (d) · 
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Korna ysl H yisi! .UOCTaTOqHQ aemtKH, OCHOBHYIO po1Ib, 

KOHeqHQ HI"p8IOT (b) H (c) , O.UH8KO B .U8HHOM cnyqae HH

TepeCHO HanHqHe KOH~HI"ypaUHH (d), KOTOpaH, K8K cne.uyeT 

H3 ( 13), He CO.Uep>KHT 38BHCHMOCTH OT y H, cne.UOB8-

TenbH01 OTaeqaeT K8K pa3 paBHOMepHOMY paciTpe.ueneHHIO 

aapH.ua a ueHTpanbHoii: o6nacTH. CoaoKyiTHhiH aKnan (c) 

H (d) B dQ / dy HnH (b) H (d) B dQ /dy ITO CpaBHe-
n ~n 

HHIO c aKnanoM nHarpaMMbi (a) a _1_ d a ± I d y oiTpe-
a in 

.uenSieT K8K pa3 cpe.UHHH 3apH.U, ITpHXO.UHlliHHCH Ha O.UHH 

a.upoH. nyHKTHpHbiMH nHHHHMH Ha pHC. 5 H 8 ITOKa3aHa 38-

BHCHMOCTb OT Y XapaKTepH8H .UnSI KOH~HI"ypaUHH (c) H (b) 
BH.UHO, qTo BKna.ua(c) nocTaToqHo, qTo6w ynoaneTaopH-

TenbHO oiTHcaTb paciTpeneneHHe R0 (y ), o.uHaKo .unH 

Rp-n (y) BKna.u (b) cnHlllKOM Man a paii:oHe 1 < y < 2 
3TOT ~aKT MO>KHO paCCMaTpHB8Tb KaK .UOBO.U 0 HanHqHH 

KOHcfmrypaUHH (d) • CornacHo (13), He aaaHcSimee oT y 
OTHOllleHHe (d) K (a) HMeeT ITopSI.UOK y s 0]s • EcnH 

so == 1 f8B
2 

• TO v~ = 1/8,7. KpoMe TOI"O, 

(d)/ (a) nnSI R p-n (y) BKniOqaeT B ce6H OTHOllleHHe 

KOHCT8HT CBSI3H p -ITOniOCa H ITOMepOH8 C HyKnOHOM ITpH 

t = 0 • i:13BeCTH01 qTQ TaKOe OTHOllleHHe Mana, CBSI3b ;o

TOHa c p a 5-6 paa cna6ee, qeM c ITOMepoHoM I 15 • 

8 CHCTeMe "p-o" KOHCT8HT8 Y.UB8HBaeTCH TaK, qro OC

TaeTCH M8nhiH MHO>KHTenh ITOpH.UKa 1/3. no8TOMY eCTeCT

BeHHO OX<H.U8Tb, qro OTHOCHTenbHbiH BKnan .U118I"p8MMbl (J ), 
HMeeT ITOpSI.UOK 1/25. 3TOT BblBO.U COI"nacyeTC51 C aenHqH-

HOH ITpeBhillleHHSI Hall BKna.UOM .UH8I"p8MMbl (b), H8H.UeH-

HOH Ha pHC. 8. 

C .upyroii: CTOpOHbi 1 B cnyqae 17-0 -B38HMO.Ueii:CTBHH 

p -ITOniOC CB5138H C ITHOHOM1 H .UOITOnHHTenbHbiH ManhiH 

MHO>KHTenb THIT8 1/3 He B03HHKaeT. 8 peaynhTaTe .UHarpaM-

Ma (d) non>KHa naaaT b BKna.u ITOpSillKa 10% a ueHTpanbHOii: 

o6nacTH, qero, KaK 6y.uTo, He Ha6niO.uaeTCH (pHc. 5). He 

HCKniOqeH01 qro 8TO MO>KeT 6hiTb CBSI38HO C ITOSIBneHHeM 

B paii:OHe - y =1 7 2 38pSI>KeHHbiX 8.UpOHOB OT ¢parMeHTa-

UHH HeiirpoHa. KpoMe roro, cne.uyeT eme paa ITonqepKHYTh, 

qTo 8Hepi"H51 40 f88 .uaneKa OT 8CHMITTOTHKH, HaiTpHMep, 

.y-s; H V~ HMeiOT ITOPH.UOK BCei"O nHlllb 3 f8B. 
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no8TOMY HCITOnb30B8HHe TOnbKO O.UHOpe.U>KHOHHbiX .UH8I"p8MM 

ITpencraan.HeTcH a.uecb He BITonHe aaKOHHhiM. 

ilnSI OUeHKH aenHqHHhl KOMITOHeHThl 1 He 38BHC51IDeii OT 

y , T.e. KOHCT8HT a H C B (5) H (8), MO>KHO HCITOnb-

30B8Tb B03MO>KHOCTb COBCeM HHOI"O po.ua, ITpe.UCTaBn.HeMyiO 

MO,UenbiO KB8pKOB. KaapKOB851 KapTHH8 MHOf'OqaCTHqHOH 

peaKUHH Ha pHC. 13r /l 6 / COOTBeTCTByeT UeHTpanbHOMY 

coynapeHHIO KB8pKOB, ITpH KOTOpOM HX CYMM8pHbiH 3ap51.U 

6onee HnH MeHee paaHOMepHo paciTpe.uen.HeTCH ITO ueHT

panbHOii: o6naCTH. noKa>KeM, qro T8K851 KapTHH8 ITpHBO.UHT 

K pa3yMHOH KOnHqeCTBeHHOH OUeHKe .UnH BenHqHHhl Cpe.UHei"O 

aapH.ua, paciTpe.ueneHHoro ITO ueHTpanbHOii o6nacrn. lleii:cT

BHTenhHO, cornaCHO /l 7/ 1 cpe.UH5151 MHO>KeCTBeHHOCTb 38-

pH>KeHHhlX qaCTHU ITpH 40 f88/c paaHa 

<o + > 
5,62 ± 0,04 17 p (14) 

- 5,32 ± 0,06 17-0 

3TO 03HaqaeT, qTO B Cpe.UHeM B UeHTpanbHOH oonaCTH 

HMeeTCSI oKono rpex-qeThipex aapH>KeHHhiX qacTHU. B To >Ke 

BpeMSI cpellHHH 3apSI.U1 ITpHHOCHMbiH .UBYMH CTanKHB8IOlliHMHCSI 

KB8pK8MH B UeHTpanbHYIO o6naCTb (pH C. 13r) 1 paBeH - 1 /2 

.unH 17-0 , - 1/6 .unH 17-p H 1/3 .uns:I (17-p-17-0).no::JTo-

MY CpellHHH 38pSI.U Ha OllHH 3ap51>KeHHbiH a.upoH paBHHeTCH 

-1/6 7 -1/8 .unH R0 

(15) 
+1/9 7 1/12 .unH R 

p-n 

nonyqeHHbie 3HaqeHH51 cornacyiOTC51 C aenHqHHOH KOHCT8HT 

a H c a (5) H (8). KaapKoaaSI KapTHHa Ha pHC. 13r 

IT03BOnHeT T8K>Ke OUeHHTb ITepe.uaqy 8neKTpHqeCKOI"O 38p51-

.U8 H3 O.UHOH ITonyc4Jepbl B .upyryiO. nonOBHHa 3ap511la 17- -

Me3oHa ITOITanaeT B ueHTpanhHYIO o6nacTh, rne .uenHTCH, 

rpy6o roaopSI, ITOITonaM Me>Kny o6eHMH ITonyc~epaMH • no8-

TOMY MO>KHO O>KH.U8Tb, qTO B cnyqae 17-0 -CTOnKHOBeHHH 

cpe.uHHH ITepenaqa aaps:Ina a ITepenHIOIO ITonyc~epy 6yneT 

6nH3K8 K 0,25. 3TO cornacyeTC51 C 8KCITepHMeHTanbHbiM 

3HaqeHHeM 0,23±.0,03 /IS/ • AHanornqHhiM o6paaoM ITepenaqa 
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38pga8 OT npoTOH8 B nepeaHIDID nonynnocKOCTh oueHRBa
eTcg K8K 1 /2 x 1 /3 = 1 /6 .:: 0,17. CyMMapHbiH o6MeH 
38pgaoM B cnyq8e rr-p -CTOnKHOB8HRH B TaKOH K8pTRHe 
aon)KeH 6biTh paBeH 1 /4 + 1/6 = 5/12 ::: 0,42. 3ro 

1 4/ 6nR3KO K 9KCnepRM8HT8nhHOMy 3H8qeHRID 0,490~0,015 
3aech cneayer HMeTh B BHay eme H TOT <f!8KT, qro npH 
HaeHTH<fJRK8URif 6biCTpbiX npOTOHOB KaK rr+ -Me30HOB q8CTh 

R3 HHX non8a8eT B o6n8CTh ManbiX IY I H aa)Ke nepexoaHT 
B qy)KyiD nonyc<flepy, npRBOag K s<fJ<fleKTHBHOMy "yBenHqeHHID" 
nepea8qR 38pgaa. 

8 38KniDqeHHe HaM XOTenOCh 6hl eme o6p8THTh BHHM8-
HRe Ha TOT <f!aKT, qro B p8cnpeaeneHRgx no x 3H8qHTenh-
Hag qacTh 38pgaa cocpeaoToqeHa B oqeHh y3KOM HHTepB8-
ne oKono x = 0 • B Moaengx, paccMaTpHB8IDliiRX o6p830-
BaHHe H p8Cn8a pe30H8HCOB (HnH "KnacrepoB") KaK aoMR
HRpyromyro qepTy MHoroqacrRqHbiX npoueccoB, T8Koii: <f!8KT 
MO*eT 03Haq8Th H8nHqRe K8CKaaa nocneaoBarenhHhlX pac
n8aOB pe30HaHCHb!X COCTQgHRH. 3H8qeHHe X ang npoayKTOB 
p8cnaaa BCgKHH pa3 yMeHhlll8eTcg, qro H aon)KHO B KoHue 
KOHUOB npRBeCTR K KOHUeHTpaUHR nROHOB B o6naCTR oqeHh 
M8nbiX I xI . CymecTBOBaHHe TaKoro poa8 KaCK8aoB, B 
q8CTHOCTH 1 npeaCTaBngeT 6onbliiOH RHTepec ang KBapKOBOH 
MoaenR. Pe3ynhT8TOM Ka)Kaoro pacnaaa gBngeTcg yBenH
qeHHe qRcna HecTp8HHbiX aapoHoB no cpaBHeHRID co crpaH

HbiMH. ITosroMy HanRqRe KaCK8aa pacnaaoB MO*eT caenaTb 
HeHy)KHbiM RCKyccTBeHHoe noaaBneHHe npoueccoB c o6pa3o
B8HHeM CTp8HHbiX KB8pKOB /l 6/ H npRBeCTif K BOCCT8HOB-
neHRID SU 3 CRMMeTpRH MOaenR. 

ABTOpbi Bbipa)KaiDT 6naroaapHoCTh B.H.fpH6oBy 11 
E.M.neBRHY 38 o6cy)KaeHRg, H.AHrenoBy, K.IT.BHliiHeBcKoii:, 
B.f.fpRliiHHy, C.B.ll)I{Myxaa3e, n.A.llHaeHKO, l1.A.HBaHOB
CKOH, T.K8H8peKy, T • .H.l1Hor8MoBoii:, B.B.nro6HMoBy, 

B.<P.HRKRTHHoii:, B.M.ITonoBoii:, M.C86sy, X.l1.CeMepa)KHeBy, 
MI1.ConoBheBy, A.H.ConOMRHy, n.M.Cyyay, H.f.<P8aeeBy, 
3.T.UHBURBaa3e 1 f.5JHqo 38 yqaCTHe B o6p860TKe C06hlTRH, 
none3Hbie o6cy*aeHHg H coBeTbi. 

ABTOphl 6n8roaapHhl BCeM yq8CTHHK8M COTpyaHHqeCTB8 
Ha aByXMeTpOBOH npon8HOBOH KaMepe 38 npeaOCT8BneHHe 
M8TepH8na. 
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HaM npHgTHO no6naroa8pHTh n86opaHTOB nB3 H nBT A 
38 npOCMOTp H H3MepeHHg C06biTHH. 
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