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AHHKHHS M.X, H Ap. PI - I0592 
0 CeqeHHHX B38HMOA8HCTBHH penHTHBHCTCKHX anb~a-qaCTHU 

C HAPSMH 

npoBOAHTCH Cp8BH8HH8 TeopeTHqeCKHX H 3KCnepHM8HTanbHO H3MepeHHbiX 

ceqeuuQ BaauMoAeHCTBHH anb~a-qacruu c HAPSMH nuTHH, ueoua, aniOMHHHH, 

MeAH, CBHHUS npH HMUynbce }7 ,8 faB/c, noK838HO, qTO H3MepeHHbie Ce'!e

HHH peaKUHH npOTHBOpeqaT MOAenu TBepAblX C~p 6e3 nepeKpbiTHH, XOpOWO 

cornacyiOTCH c MOAenbiO TBepAbiX c~ep c nepeKpbiTHeM u B uenoM uennoxo 

coBnanaiOT c pacqeTaMH no MOAenH MHI"'KHX c~p u no Merony fnay6epa. 

Pa6oTa Bbmonueua B Jla6oparopuu BbiCOKHX auepruR 011.RI1. 

Coo6weH&e 06"LeABHeHBOI'O BHCTBTYT& aAepHWI BCCJieJIO-HBi. Jb6Ha 1977 

PI - I0592 
Anikina M.Ch. et al. 

On Cross-Sections of Interaction of Relativistic 
Alpha-Particles with Nuclei 

The comparison between theoretically evaluated and 
experimentally measured cross-sections of interaction 
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of alpha-particles with nuclei of lithium, neon, aluminium 
copper, lead at 17.8 GeV/c is performed. It is shown, that 
the cross-sections measured are in contrast to the model 
of solid spheres without overlapping, agree well with the 
model of solid spheres with overlapping and on the whole 
coincide well vith the calculations by the "soft spheres" 
model and by the Glauber method. 

The investigation have been performed at the 
Laboratory of P.igh Energy JINR • 
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0.IJ.Hoii HJ ocHoBHbiX xapaKrepucTHK BJaHMO.IJ.eiic'rBHH 

penHTHBHCTCKHX H,IJ,ep HBnHIOTCH HX Ce'-leHHH BJaHMO,IJ,eBCT

BHH, :Koropble aa:>KHbii KaK .IJ.nH H.IJ.epHoii $HJHI<H, Tai< H 

CMe:>KHblX o6nacTeii Hayi<H /I<OCMOnOrHH, H,IJ,epHaH XHMHH/. 

KpoM:e roro, JHaHHe xapai<repHCTHK BJaHMO.IJ.eiicTBHH H.IJ.ep 

He06XO,IJ,HMO B 6HOMe,IJ,HUHHCKHX HCCne,IJ,OBaHHHX, a TaK:>Ke 

npH pacqerax JaiUHTbl KOCMH'-leCKiiX KOpa6neii OT HJny'-leHHH. 

B HaCTOHIUee apeMH 3I<cnepHMeHranLHble ,IJ,aHHLie no 

Ce'-leHHHM BJaHMO,IJ,eBCTBHH H,IJ,ep C H,IJ,paMH flpH BbiCOKHX 

3HeprHHX ,IJ,OBOnhHO CI<Y.IJ.Hbl. fipH'-leM B OTnH'-IHe OT cnyi:JaH 

BJaHMO,IJ,eBCTBHH 3neMeHTapHbiX qaCTHU, r,IJ,e, no KpaiiHeii 

Mepe B npHHUHne, neri<O pa3,IJ,enHTb B3aHMO,IJ,eBCTBHH Ha 

ynpyrHe H HeynpyrHe, ,IJ,nH BJaHMO,IJ,eBCTBHB 6biCTpbiX H,IJ,ep 

npHXO,IJ,HTCH BBO,IJ,HTb Ce'-leHHH, xapaKTepH3YIOIUHe cneuH$HKY 

BJaHMO,IJ,eBCTBHH COCTaBHbiX CHCTeM. Tal<, B pa6oTe /1/aao

,IJ,B:TCB: ynpyroe KOrepeHTiioe ceqeHHe (a c,ef) I COCTOB:HHB: 

B:,IJ,ep ,IJ,O H nocne peai<UHH O,IJ,HHaKOBhl/, Ce'-leHHe KOrepeHT

HOB ,IJ,HCCOUHaUHH (a c ,diss ) /H.IJ.pO-MHIIIeHb OCTaeTCH B TOM 

:>Ke COCTOB:HHH, na,IJ,aiOIUee B:,IJ,pO paJBanHBaeTCH/, Ce'-leHHe 

pO:>K,IJ,eHHB: qaCTHU (a prod ) H Ce'-leHHe peaKUHH (a R = 

= a tot -a c,ef -ac,disd· qacro HcnonLJyeTCH TaK:>Ke ceqeHHe 

nornOIUeHHH, KOTOpOe onpe,IJ,enHeTCH KaK pa3HOCTb ~bs= 

= a tot -a cliff , r,IJ,e a cliff - ceqeHHe ynpyroro .IJ.H$pai<UHOH-

Horo pacceB:HHH. 

HH:>Ke Mhl npoBO.IJ.HM conocTaaneHHe 3I<cnepHMeHTanL

HbiX ,IJ,aHHbiX no Ce'-leHHB:M BJaHMO,IJ,eBCTBHH a -qaCTHU C 

HMnynLCOM 17,8 F3B/c c H.IJ.paMH H peJynLTaToB Mo,IJ,enLHLIX 

pac'-leToB. 

IIMeiDIUHecg B HaCTOHIUee apeMH 3I<cnepHMeHTa.iiLHLie 

,IJ,aHHble 0 Ce'-leHHHX BJaHMO,IJ,eBCTBHB a -qaCTHU C HM

nynhCOM 17,8 F3B/cc H,IJ,paMH ony6nHI<OBaHLI B pa6orax/2 ,3/, 
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CpaBueuue peJyJihTaToB pa6oT /2/ u /3/ noKa3hiBaeT, • 
'ITO .n.aHHhle Y.li.OBJieTBOPHTeJihHO cornacyiOTCH .n.pyr c .npy
roM. llpH'IHHa )l(e HMeiOII{HXCJI cpaBHHTeJihHO HefiOJihWHX 
paCXo:>K,neHHH, no- BH.QHMOMY, KpOeTCJI B MeTO.QH'IeCKHX Tpy.n
HOCTJIX H3MepeHHJI "O.QHOrO H TOrO JKe" Ce'leHHJI. TaK, 
aBTOphl pa6oT / 2/ npHBO.QJIT Ce'leHHJI HOrJIOIQeHHJI (a abs ) , 

a aBTOphl pafiOThl /3/ HMeHyiOT H3MepeHHhle HMH Ce'leHHJI 
ueynpyrHMH. Y'IHThiBaJI onucaHHhle MeTO.QHKH HJMepeHHJI 
Ce'leHHH, MO)I(HO 3aKJIIO'IHTb,'ITO B 3THX pa6oTaX onpe.ne
JIJIJiaCb BeJIH'IHHa, 6JIH3KaJI K Ce'leHHIO peaKlJ;HH (aR ), r.Qe 
an ~a -o {/ • /TaKoe onpe.neneuue Ce'leHHJI pe-n tot ('' Pr 
aKu;uu 6onee pacnpocTpaueuo no cpaBHeHHIO c onpe.nene-
HHeM a H B pa6oTe /I/ . fi03TOMY B .QaJihHeHWeM Mhl 6y.QeM 
HCDOJib30BaTb 3TO nOHJITHe .QJIJI ,COnOCTaBJieHHJI C paC'IeT
HhlMH Ce'leHHJIMH/. 

Hau6onee npocTblMH MO.QeJIJJMH, npe.n.cKa3hlBaiOII{HMH 
noBe,!J.eHHe .ll.Qep- JI,!J.epHhiX Ce'leHHH, JIBJIJIIOTC.Il MO,!J.eJIH TBep
,!J.hiX c<bep 6e3 nepeKpbiTH.Il u c nepeKphlTHeM. MoJJ,eJih 6e3 
nepeKphiTH.Il / 4/ .naeT Ce'leHH.Il B3aHMO)l.eHCTBHJI B TaKOM 
BH)l.e: 

a= rrR6<Al/3+ BI/.1) 2, /1/ 

r.n.e R 0 - napaMeTp, a A u B - aTOMHhie Beca naJJ,aiOmero 
.ll.U.pa H .ll.U.pa-Muweuu. MoJJ.eJih TBep.n.bJX ctllep c nepeKphJ
THeM /5/.n.aeT 

a= rrR 2<AI/3+ BI/3_b)2 
0 , /2/ 

T .e. BBO)l.HTC.Il ,!J.OnOJIHHTeJihHhiH napaMeTp b, xapaKTepH3yiO
ll{HH nepeKpbiTHe ctllep. Ecnu tPOP1'4YJihl /1/unu/2/cnpaBe.n.
JIKBhi, To JaBucuMocTh \r;;-oT Al/3+ Bl/3 .n.on)I(Ha 6h1Th nu

ueifuoif. Ha pucyuKe npe.n.cTaBneHhl 3KcnepuMeHTaJibHble 
3Ha'leHHJI Ce'leHHH peaKUHH B TaKHX KOOp,!J.HHaTaX. BH.U.HO, 
'ITO 3KcnepuMeHTaJihHhle TO'IKH y.n.oBneTBopuTeJihHO JIO)I(aTc.ll 
ua npHMyiO. O.n.uaKo 3Ta np.llMaH /npoBe.n.euua.ll ua rnaJ/ 
qepe3 Ha'laJIO KOOp,!J.HHaT He npOXO)l.HT H, CJie)l.OBaTeJihHO, 
llpOTHBOpe'IHT MO)l.eJIH TBep,!J.hlX CtPep 6e3 nepeKphlTH.Il. fia
paMeTphl npoBe.n.euuoif np.IIMOH R 0 = 1 ,45 4> H b = 1,25 4> 
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3KcnepuMeumaAbUble u pac'le111Hbte ce'leHUJI peaKtiUU 
aR. A0 u AT- amoMHflle eeca naoaro&~~ezo .11opa u .11opa- Muweuu 

C001116'elllC111BeHHO. 

xopowo cornacyiOTCJJ c napaMeTpaMH R0= 1 ,45 4> u b = 
= I, 19 4>, npuBe.n.eHHbiMH B pa6oTe lipa.n.Ta H lleTepca I 51 

Cpaoueuue 3KcnepuMeHTaJihHhiX peJynhTaToB c MO.D.eJihiO 
MJirKHX c4lep /o/ noKa3hlBaeT, 'ITO 3Ta MO,!J.eJih, TaK )l(e, 
KaK H pac'leThl Ce'leHHH, BhiDOJIHeHHhie no MeTo,ny rnay-
6epa / 41, xopowo cornacyeTc.ll c 3KcnepuMeHTOM B o6nacTH 
A> 40. B o6nacTu )l(e aTOMHhiX oecoo 6-7-30 ua6niO,naiOTCH 
JHa'IHTeJihHbie I 15 -'-20/0/o pacxo)l(,neHH.Il Me)l(,ny pacqeTaMH no 
MO,nenu 16 1 u JHa'leHH.IlMH ceqeuuif, nony'leHHhlMH nyTeM 
H3MepeHHH. llpH'IHHa 3TOrO paCXO)I(.D.eHH.Il, B03MO)I(HO, Ja
KJIIO'IaeTCJI B TOM, 'ITO npu pac'leTe tllopMa pacnpe.n.eneHHJI 
nJIOTHOCTH HYKJIOHOB B H,!J.pe npHHHMaeTCJI rayCCOBOH H He 
Y'IHThlBaiOTC.Il 34KI>eKThl o6paJoBaHHH anLtlla- KnacTepoo B Jl.ll.

pax. Y'leT 3Toro o6cTOHTeJihCTBa npuoen 6hl K yMeHhwe
HHIO paC'IeTHhlX Ce'leHHH. C ,npyroii: CTOpOHhl, CaMH 3KClle-
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pHMeHranLHLie .u.aHHble Moryr co.u.ep>KaTL rpy.u.Ho yqHTLiaa
eMLie CHCTeMaTHqeCKHe norpeWHOCTH. 

TaKHM o6pa3oM, H3MepeHHble ceqeHH.H peaKIJ;HH nporH
aopeqar npe.u.cxa3aHH.HM Mo.u.enH raep.u.Lix cl}lep 6e3 nepe
KpLITH.H, xopowo cornacyrorc.a c npe.u.cxa3aHH.HMH Mo.u.enH 
raep.u.Lix cl}lep c nepeKpbiTHeM H a u;enoM Hennoxo co ana
.u.aJOT c pacqeraMH no Mo.u.enH M.HrKHX cl}lep H no Mero.u.y 
rnay6epa. 
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HeT RH npo6eRoB a BarneH 6H6RHOTeKe? 
Bbl MOlKeTe OOJIY'IHTb DO OO'ITe nepe'IHCJieHHble HHlKe KHHrH, 

ecJIH OHM He 6biJIH 3aKa3aHbl paHee. 
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