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EypoB B.B., EnHcees C.M. P2 - 10108 

BapHaUHH pacnpeneneHH~ nnoTHOCTH 3ap~na H HyKnOHOB 
H paCCe~HHe 6hiCTpbiX '18CTHU ~npaMH 

B npH6nH*eHHH fnay6epa-CHTeHKO nposeneH aHanH3 ynpyroro pacce~HH~ 
anpoHOB SIAPBMH. noKa3aHo, 'ITO no6asneHHe K o6h!'IHO HCnonb3yeMhiM rnaAKHM 
¢yHKUH~M pacnpeneneHH~ nnOTHOCTH HyKnOHOB B ~npax He60nbWHX npHMeCeM 
C p8AH8nbHhiMH B8pH8UH~MH nnOTHOCTH, nony'leHHhiX paHee H8 OCHOBe ABHHblX 
no ynpyrOMY pacce~HH~ 3neKTpOHOB, npHBOAHT K cornaCH~ paCC'IHT8HHhlX 
ceqeHHM c 3KCnepHMeHTanbHhlMH npH 6onhWHX nepenaHHhlX HMnynbcax. 

Pa6oTa BhmonHeHa B J1a6opaTopHH TeopeTH'IeCKOM ¢H3HKH Ol15Hl. 

OpenpMHT 06beJIMHeHHoro MHCTMTyTa liJiepHbiX MCCJieJIOBaHMH 

tl,y6Ha 1976 

Burov V.V., Eliseev S.M. P2 - 10108 

Variations in the Distribution of the Charge and 
Nucleon Density and the Scattering of Fast 
Particles by Nuclei 

The hadron-nuclei scattering is analysed in the 
Glauber-Sitenko approximation. It is shown that addition 
to the conventional smooth distribution functions of the 
nucleon density in nuclei of small admixtures with ra
dial variations of the density obtained earlier from the 
electron elastic scattering allows the calculated cross 
sections to be made consisten with experimental data at 
large transfer momentum. 
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M3BneqeHHe HH~opMaUHH o pacnpe~eneHHH nnoTHOCTH 

3apll~a /Pll3/ H HyKnOHOB /PllH/ B jl~pax H3 ~aHHbiX no 

ynpyroMy pacceliHHIO 3neKTpOHOB H a~pOHOB jiBnjleTCjl 

BecbMa aKTyanhHOH Ja~aqeu jl~epHou ~H3HKH. B MeTo~H
qecKoM H TeopeTHqecKoM nnaHe 3TOT Bonpoc ~ocTaToqHo 

xopowo pa3pa6oTaH noKa nHWb ~nll 3neKTPOHOB. C noMOll\blO 

B OCHOBHOM MeTO~OB MOJJ,enbHO·He3aBHCHMOrO aHanH3a 

/MHA/ /1 /3apji~OBbiX ~OpM~aKTOpOB Jl~ep, qacTO C npH· 

BneqeHHeM ~aHHbiX no 11 ·MeJoaToMaM, H3BneKaroT: a/ cpeJJ.· 

HeKBa~paTHqHble 3apH~OBbie pa~HYCbi jl~ep R , 6/ "ycpe~-z 
HeHHbie" rna~KHe pacnpe~eneHHjl nnoTHOCTH 3apJI~a raycco-

no~o6Horo HnH ~epMHno~o6Horo BH~a p . B nocne~Hee 

BpeMJI HapH~Y c rna~KHMH PII3 H3 ~opM~aKTopoB npH 6onb· 

wHx nepe~aHHbiX HMnynhcax y~aeTcH nonyqHTb TaK Ha3bJ· 

BaeMbie pa~HanbHbie BapHaUHH nnoTHOCTH JapJI~a 11p. OT

HOCHTenhHbiH BKnaJJ. 3THX nocne~HHX !1p I p cocTaBnjleT 

06bJqHO HeCKOnbKO npol(eHTOB, O~HaKO ~H3HqecKa.H. llpHpOJJ,a 

HX llO.H.BneHHJI OKQHqaTenbHO He BbiJICHeHa H npeJJ,CTaBn.H.eT 

6onbWOH HHTepec. IloKa C HHMH CB.H.3biBaiOT 3<l><lleKTbl CMe· 

WHBaHH.H. o6onoqeK H o6onoqeqHbie nonpaBKH 121, 3<WleKTbl 

KnacTepH3aUHH jl~ep, ;a/ BnH~HHe KOpOTKO~eHCTBYIOll\HX 
KOppen.H.UHH HyKnOHOB B Jl~pax' 41 , B03MO~HOe npO.H.BneHHe 

llHOHHOH KOH~eHCaUHH /S/ H Jl~epHbiX ~mOKTyaUHH /KnaCTe

pH3aUHH HyKnOHOB/ B oqeHb ManbiX, nop.H.~Ka HyKnOHHbiX, 

o6"beMax H~pa/6/. llpaB~a, noKa eme TPY~Ho nonyqHTb 

O)J,H03HaqHbJH OTBeT 0 BHJJ,e 3THX pa~HanbHbiX BapHal(HH 

PII3: OHH H3BecTHbl B npe~enax HeKoTopblx KOPH~opoB He

O)J,H03HaqHOCTH, WHpHHa KOTOpbiX B03pacTaeT B UeHTpanb· 

HOB H ~aneKou nepH~epHuHou o6nacTjiX jl~pa H 3aBHCHT 

B OCHOBHOM OT xapaKTepHbiX ~JU Ka~~Oro 3KCnepHMeHTa 
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3Ha'-leHHH npe.a:enhHoro H3MepeHHoro nepe.a:aHHoro HMnynhca 

q max· IT03TOMY .[{06aBJieHHe HOBOrO 3KCnepHMeHTaJihHOrO 

MaTepHana .a:aeT B03MO)KHOCTh cyJHTh 3TH KopH.LJ:Ophi He

O.[{H03Ha'-IHOCTH H nOJIY'-IHTh 6onee TOHKYID HH$OpMa~HID 0 

CTpyKType H.[{pa B OCHOBHOM COCTOHHHH. 

B 3TOM nnaHe .a:aHHWe no ynpyroMy pacceHHHID 6wcT

PhiX npoTOHOB MoryT ChirpaTh noJIO)KHTeJihHyw ponh. O.a:

HaKo noKa OCHOBHOH 3KcnepHMeHTaJihHhiH Ma TepHaJI no 

a.a:poH- H.[{epHhiM CTOJIKHOBeHHHM, KOTOph!H 06hi'-IHO aHaJIH-

3HpyeTCH B paMKaX TeOpHH MHOrOKpaTHOrO paCCCHHHH 

r nay6epa- CHTeHKO / 7 /, HCnOJih30BaJICH .[{JIH nony'-leHHH CBC

.a:eHHH /a/ o cpe.a:HeKaa.a:paTH'-IHhiX HYKJIOHHhiX pa.a:uycax 

H.LJ:ep H /6/ o rna.a:KHX PITH B.·, B CBH3H c 3THM ocuosuoe 

BHHMaHHe y.a:eJIHJIOCh conocTaaneHHID .a:aHHhiX no PIT3 H 

PITH, uccne.a:oaaHHID Hx OTHOCHTeJihHhiX H3Meueuulf B.LJ:OJih 

H30TOnH'-leCKHX H H306apH'-leCKHX ~eno'-leK, nOHCKaM .[{OKa-

3aTeJihCTB cymecTaosaHHH H36hiTKa HeifTpoHoB no oTumue

HHID K npOTOHaM B nepH$epH'-leCKOH 06JiaCTH H.[{pa /"HeHT

POHHaH rny6a"/ H T.n. Bonpoc )Ke 0 B03MO)KH0CTH MO.[{eJib

HO- He 3aBHCHMOrO H3BJie'-leHHH H3 .[{aHHhiX 3KCnepHMeHTa 

no npoToH- H.LJ:epHoMy pacceHHHID "HCTHHHhiX" PITH noKa 

npaKTH'-leCKH He CTaBHJICH. Il03TOMy Ha nepBOM 3Tane 

TaKoii: pa6oThi npe.a:cTaBJIHeTcH ~enecoo6pa3HhiM npoaua

JIH3HpOBaTh, KaK ITOBJIHHeT Ha pac'-leT .LJ:H$$epeH~HaJihHhiX 

ce'-leHHH a.a:pou-H.a:epHoro ynpyroro pacceHHHH HcnonhJo

BaHHe TeX pacnpe.a:eJieHHi, KOTOpwe y)Ke 6WJIH noJiy'-ICHW 

Ha OCHOBe .[{aHHWX no ynpyroMy pacceHHHID 3JieKTpOHOB C 

nOMOmhiD MO.[{eJihHO- He 3aBHCHMOrO aHaJIH 3a $opM$aKTOpOB. 

B .a:aHHOH pa6oTe Mhi HcnoJihJyeM PIT3, nony'-lyHHhie 

B 
19/ .LJ:JIH 6onhrnoi rpynnhi H.LJ:ep oT 

4
He .a:o 208 Pb. B' 106w

no noKa3aHO, '-ITO C npo6uoi rJia.[{KOH $yHK~Hei p B BH.[{e 

YHHBepcaJihHoro CHMMeTpHJOBaHHoro $epMH- pacnpe.a:ene

HHH 

- Sh(R/bL . 
PSF -Po ch(R/b)+ ch(rlb)--' Po 

- 3 - 4rr R 3 [ l t( rr b /R) 2 ] -I 

/1/ 

MO)KHO 06bHCHHTh 3KCnepHMCHTaJihHWe $opM$aKTOpW KaK 

.[{JIH JierKHX, TaK H .[{JIH TH)KCJihiX H.[{ep BnJIOTh .[{0 nepe.[{aH-

4 

Horo HMnynhca q 0 -7,7 A- 113 $epMH. ,l].anee, '-IT06hi npo.a:

BHHYThCH B o6JiaCTh q> q O• He06XO.[{HMO Bbi6paTh $yHK~HH 
c pa.a:HanhHhiMH aapHa~HHMH p=p + f..p . B Ka'-leCTBe TaKo

BhiX B /9/ 6biJIH B3HThl $yHK~HH .LJ:BYX THnOB: a/ - B BH.[{e 

p.H.[{a npOH3BO.[{HbiX CHMMeTpH30BaHHOi $epMH·$yHK~HH 
N N 

p = I a /n)( r , R , b) = I a b n ~ p ( r R b) /2/ 
n=O n SF n= 0 n d R n SF ' ' ' 

6/ - nHTHnapaMeTpH'-leCKaH $yHK~H~ C "6aMnOM" Ha noaepx

HOCTH H.[{pa, KOTOpaH HMHTHpyeT H36WTOK O.[{HO'-laCTH'-IHOi 

nJIOTHOCTH y rpaHH~hl H.[{pa H3- 3a "OTTaJIKHBaHHH" HYKJIO" 

HOB OT CTeHKH H.[{epHOi nOTeH~HaJihHOi HMhl: 

p · =p (r,R ,b )+ a p(l)(r,R ,b ). 
I SF 0 0 l SF I l /3/ 

PeJyJihTaThi pac'-leToB Ha ocHoBe MHA npHae.a:eHhi Ha HH)K

ueii: '-laCTH pHCYHKOB 1 - 3, r.a:e CnJIOiliHhiMH JIHHHHMH IIOKa-

3aHhl pac'-leThl C p SF H p /o603Ha'-leHHble COOTBeTCTBeHHO 

HH.LJ:eKCOM N B03Jie Kpuaoii:/ H nyHKTHPHhiMH JIHHHHMH - pac

'-leThi c p 1 . B npaaoM aepxHeM yrny pacyHKOB npHBe.LJ:(;!H
1
hi 

OTKJIOHeHHH nony'-laeMhiX nJIOTHOCTei OT $yHK~HH PSF 
19

· 

BH.LJ:HO, '-ITO npH q> q
0 

cornacHe c 3KcnepHMeHTOM nony'-laeT

cH JIHillh .a:nH $yHK~Hi PIT3 c y'-leTOM pa.a:HaJihHhiX aapHa

~HH. ITpu 3TOM p 1 TaK)Ke .a:aeT xopornee cornacHe .LJ:JIH 

H.LJ:ep 
2HSi , 40ca. 

HcnoJih3yeM Teneph 3TH nnoTHOCTH .a:nH aHaJIH3a 3Kcne

pHMeHTaJihHhiX .[{aHHhiX no ynpyrOMY paCCeHHHID 6biCTpbiX 

a.a:poHoB H.LJ:paMH 
28 Si , 32 S , 4° Ca. ITocKOJihKY 3TH B.LJ:pa 

CO.[{ep)KaT O.[{HHaKOBOe '-IHCJIO HeiTpOHOB H npOTOHOB, TO 

MO)KHO c'-IHTaTh /1 2 / '-ITO no BH.LJ:Y cooTBeTcTayromae PIT3 . 
H PITH 6y.a:yT coana.a:aTh. 3To noJBOJIHeT HaM HcnoJih30BaTh 

$yHK~HH /1/-/3/ C TeMH )KC napaMeTpaMH, KOTOpbie 6WJIH 

Hai.[{eHhl Ha OCHOBe aHaJIH3a pacceHHHH 3JieKTpOHOB / 9 ! . 

Pac'-leT npOBO.[{HJICH B paMKax MeTO.[{a rnay6epa-CHTeH

KO no $opMyne reoMeTpH'-lecKoro npe.a:ena 

r.a:e 

00 

f(q)= ikJ J
0
(qb}{l-exp[a(iy-l)T(b)]lbdb, 

0 

T (b) = A { p (-,/ b 2 + z 2 ) dz ; a = 44 M 6, 
0 

y =- 0,33 . 

/4/ 
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Puc. 1. CpaeHeHue c 3KcnepuMeHmoM (/JopM(JaKmopoe /HuJK
HJIJI 'lQCMb pucyHKa/ U Ce'ieHUU /eepXHJIJI 'iQCMb pucyHKa/, 
pQCC'iUMQHHbiX C CUMMempU306QHHOU (/JepMU- nAOMHOCMb10 PsF 
/cnAowHaJI, N =:0/, (/JyHK'Liueu c "6aMnoM" Ha noeepxHocmu 
pI /nyHKmup/ U "OC'LIUAAUPY10UieU" (/JyHKijUeU p /cnAOWHQJI, 
N I< 0/. Coomeemcmey101J1Ue omKAOHeHuJI om PSF oaHbl e npaeoM 
eepxHeM yzAy. Ha36aHue JIOpa, Ha KomopoM U3y'iaemcJI pac
ceJIHue, npueeoeHo Ha pucyHKe. 
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1.0 1 tJp =(p·.fsF)t~1o• 
~ dv-

/"\. A -- dil /M6/cp/ 

'- 0.5 
L_ ... .I L" 10 1 

0.0 
r /R ~ 

3 

pt 32S t-102 

9 13 17 

qeff Alf3 /fi>M _, I 

3 

10 1 

3 

100 

3 

10-f 

Puc. 2. To JKe, 'lmo u Ha puc. 1. 

3)J.eCb HCllOJlb30BaJICJI o6~enpHHJITblH BH,!l. -cpe,!l.HeH HyK
JIOHHOH aMllJIHTY,!l.bl /)J.eTaJIH pacYeTa CM. B '13 1

/. IloJiyYeH
Hbie pe3yJibTaTbi npe,!l.cTaBJieHbi B oepxHeu yacTH puc. 1-3. 

AHarru3 :nux pe3yJibTaToB noJBOJIReT C,!l.eJiaTb cne,!l.yiO
~ue JaKJIIOYeHHR . 

a/ BBe,!l.eHue oapuau.uu PII3 H PIIH He MeHReT ceYeHuu 
pacceRHHR ua MaJibie yrJibi (ec < 10"'). B To :>Ke opeMR 
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B OfiJiaCTH BTOporo MaKCHMyMa ( (Jc - lO") TaKOe H3MeHeHHe 

COCTaBJIHeT - l5o/o, a B ofirraCTH TpeTbero (Oc -15°)- npu

MepHO 25o/o. 
6/ llo cpaBHeHHIO C OfibPIHbiMH pacqeTaMH Ha OCHOBe 

TOJibKO rrra~KHX llJIOTHOCTeH BBe~eHHe BapHaUHH npHBO~HT 

K npaKTH'IeCKH llOJIHOMy COrJiaCHIO C 3KCITepHMeHTOM B ofi

JiaCTH BToporo MaKCHMyMa ceqeuuu. TaK:>Ke yrryqmaeTcH 

COrJiaCHe H B OfiJiaCTH TpeTbero MaKCHMyMa, XOTH OHO 

eme He llOJIHOe, H 3TO, BH~HMO, CBH3aHO C He~OCTaTO'IHO 

TO'iHbiM onpe~eJieHHeM CaMHX BapHaU.HH ITJIOTHOCTH Ha OCHO

Be ~aHHblX ITO pacceHHHIO 3JieKTpOHOB H~paMH, 'ITO o6yCJIOB

JieHO He~OCTaTKOM 3KCITepHMeHTaJibHWX ~aHHWX llpH fiOJib

IIIHX nepe~aHHblX HMITYJlbCaX. B 3TOM OTHOllleHHH fibiJI fibl 

BeCbMa llOJie3eH COBMeCTHWH aHaJIH3 3KCITepHMeHTaJibHWX 

~aHHblX ynpyroro pacceHHHH 3JieKTpOHOB H npOTOHOB, KO

Topwft ~OJI:>KeH npHBeCTH K Cy:>KeHHIO KOpH~OpOB TeopeTH

'ieCKHX olllu6oK B onpe~erreHuu pa~uarrLHwx aapuau.ui Pll3 

u PllH. 

Ta6AU/4a 

28 Si :l2 s 40 
Ca 

Rz (pSI) 3,175 3,370 3,493 

-
R ( P + ,\p) z SF 

3,197 3,409 3,595 

B/ 0TMeTHM, 'ITO KaK p(r), TaK H pI (r) ~aiOT llpHMepHO 

O~HHaKOBOe corrracue C 3KCnepHMeHTaJibHblMH ~aHHblMH 

llO llpOTOH- H~epHblM Ce'leHHHM H <iJopM<iJaKTOpaM pacceHHHH 

3JieKTpOHOB. B TO :>Ke BpeMH paCC'IHTaHHbie ~Jl.ll HHX cpe~

HeKBa~paTH'iHbie pa~uycbl /CKP/ /eM. Ta6rruu.y/ paJrruqa

IOTCH npHMepHO Ha BeJIH'IHHY 0,1 1/JepMU. 3TO TOT :>Ke llOpH

~OK BeJIH'IHHbl, KOTOpbiH norryqaeTCH ~Jl.ll pa3HOCTH Me:>K~y 

HeHTpOHHbiM pa~HYCOM H npOTOHHbiM B peJyJibTaTe aHaJIHJa 

Pll3 u PllH ua ocHOBe rrra~KHX <i>YHKUHH /H,l 2 ~ TaKHM o6-

paJoM, norryqaeMaH HaMH BeJIH'iHHa ueonpe~erreHHOCTH B 

onpe~erreuuu CKP yKaJbiBaeT Ha ueo6xo~HMOCTb 6orree 

TmaTerrLHoro uccrre~oaauuH aonpoca o "uenTpOHHOH my6e" 

.~~~ep. 

B JaKJIIO'ieHHe C'iHTaeM CBOHM llpH.!ITHbiM ~OJirOM nofirra

ro~apHTb B.K.JlyKLHHOBa Ja nocTaHOBKy Ja~aqu u no

CTO.IIHHbiH HHTepec K pafioTe. 
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