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Su:mnar;y 

In this paper weanalyze the e4~erimental nucleon

spectator polar angular distributions obtained in the simplest 

nuclear reaction dp- ppn at the momentum of incident 

deuterons 3.3 GeV/c by means of the JINR 1 m liquid hydrogen 

bubble chamber. Technique peculiarities of the experiment and 

selection criteria of the reaction dp- ppn 

ref. /BI, 
are given in 

l'o compare the experimental spectator angular distribu -

tions in antilab, system with theoretical calculations in a 

momentum approximation, one should take into account the 

following : If the momentum of recoil nucleon is of the same 

order of magnitude as that of spectator, there appears 

ambiguity in determining the spectator particle. '.!'hat is why 

in the calculations, together with the conventional polar 

diagram (fig. 1a), one takes into account another one (fig. 1b) 

in which the spectator particle and the recoil nucleon are 

removed. 

The interaction of two nucleons in the final state 

(fig, 5) is also taken into account for an effective radius 

approximation 1141, The wave function of the deuteron ground 

state is taken as an Me Gee function 1121; the D-state 

contribution being neglected, 

The calculations for various intervals of the spectator 

momentum and 4-momentum transfer are denoted by the curves in 

figs, 3 and 4, and their comparison with the experiu.ental data 

is shown in Tables I and II, 

.I 

Ilocne,D,oBaTenLHoe 3KcnepHMeHTanLHOe H3y'leHHe Mexa

HH3Ma peaKUHB BLI6HBaHHJI npB BLICOKBX 3HeprHJIX nyqwe 

npOBO)l.BTL Ha nerKBX JI,D,pax, TaK KaK B 3TOM cnyqae npo{Ue 

pa3,D,enBTL pa3llB'IHLie COCTOJIHBJI OCTaTO'IHOrO JI,D,pa. ~nJI 
B3yqeHBJI MeXaHH3Ma 3TBX peaKUBB Tpe6yiOTCJI OnLITLI, B yc

llOBHJIX nOnHOB KBHeMaTBKB, KOr,D,a onpe,D,eneHLI HMnynLCLI 

acex BTOpH'IHLIX qacTBU. H3BeCTHa cepBJI 3KcnepHMeHTOB 

c uenLIO npoaepKB pJI,D,a KPBTepuea npBMeHBMOCTH nonrocuoro 

MeXaHH3Ma /l/ )l.llJI OnBCaHHJI ~eaKUHB BLI6HBaHBJI B ny'IKe 
rr - Me30HOB Ha nerKHX JI,D,pax 2-S/. Ho 3.D.eCL BMeiOTCJI 

TPY.D.HOCTH, CBJIJaHHLie c noTepJIMH Me,D,neHHLIX BLI6BaaeMLIX 

npoToHOB /B3- 3a nornoiUeHHJI B MHweHB/. Co6LITBJI c BLI-

6BBaHHeM HeiiTpoHa aoo6IUe He H,D,eHTH$HUHPYJOTCJI. He acer

.D.a y,D,aeTCJI Ha,D,e)KHO onpe,D,enHTL KOHe'IHOe COCTOJIHHe JI,D,pa, 

'ITO He U03BOnJieT BLI,D,enHTL onpe,D,eneHHLIB Knacc peaKU,HB. 

B 3THX pa6oTax 6wno ycTauoaneuo, 'ITO npu ManLIX nepe

,D,aaaeMLIX BMnynLCaX OCTaTO'IHOMY JI.D.PY q ::; q 0 , r,D,e 
q 

0 
- xapaKTepuaJI aenB'IBHa, yKa3LIBaiOIUaJI nono)Keuue no

nroca, pacnpe,D,eneuBe no yrny TpeiiMaHa- Rura B30TponHo. 
I 6 I . 

CornacHo' ', aBTOPLI npBwnB K JaKnro'leHHIO o TOM, 'ITO 
peaKU.HB aw6uaauBJI A ( rr , rr p) B MoryT 6LITL onucaHLI 

nonrocHoii ,D,HarpaMMOii /puc. 1 a/. liwno TaK)Ke noKa3aHo, 

'ITO pacnpe,D,eneuBJI no nonJipHOMY yrny ocTaTO'IHLIX JI,D,ep 

XOpOWO OnBCLIBanBCL pacqeTaMB B nonroCHOM npu6nB)KeHHH 
,D,nJI q:;; q

0 
• AHanH3 pacnpe,D,eneHHii no pa3HLIM KHHeMaTB-

17 I -
qecKHM nepeMeHHLIM ,D,an B03MO)KHOCTL' 1 npHHTH K Ja-

KniO'IeHHIO, Ha OCHOBaHBH KOTOporo HaH60nee 'IYBCTBBTenL

HLIMB K nOniOCHOMY MeXaHB3MY JIBllJIIOTCJI pacnpe,D,eneHHJI, 

cBJI3aHHLie c JI,D,epHoii aepWBHOii, a BMeHHO - pacnpe,D,eneHBJI 

no yrny TpeiiMaua- RHra H no nonJipHOMY yrny ocniTO'IHoro 

JI,D,pa. 
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Puc. 1. IlOAIOCHbJe ouazpaMMbJ /eM. meKc•/. 

B HaCTOJI~eii pa6oTe nposo,IJ,HTCJI TeopeTH'IeCKHH aHaJIHJ 
3KCnepHMeHTanhHLIX pacnpe.n.eneHHH no nonJipHOMY yrny 
JI,IJ,pa-ocTaTKa, nony'leHHLIX B npocTeiiweii JI,IJ,epHoii peaKD;HH 
dp4 ppn npH HMnynhce na.n.aro~x .n.eiiTpOHOB 3,33 F3B/c 

I c noMO!QhiO MeTpOBOH )KJI,IJ,KOBO,IJ,OPO.IJ.HOH ny3blpbKOBOH 
KaMepw JIB3 OU.HU. MeTO,IJ,H'IecKHe oco6eHHOCTH 3Kcnepu-
MeHTa H KpHTepHH BLI,IJ,eneHHJI peaKD;HH 
B pa6oTe /S/. 

dp 4 pp n .n.auw 

J.l,IJ,epHLie peaKIJ;HH C y'laCTHeM ,IJ,eHTpOHOB xapaKTepHJy· 
I IOTCJI cne:u;HcllH'IeCKHMH OC06eHHOCTJIMH. IlOCKOllhKY ,IJ,eHTpOH 
! JIBIIJieTCJI pLIXIILIM JI,IJ,pOM H o6na.n.aeT Manoii 3HeprHeH CBJI3H, 

TO y>Ke npH Manwx 3HeprHJIX npJIMble npo:u;eccw oKaJbiBa
IOTCJI 6onee sepoJITHLIMH, 'leM npo:u;eccw, u.n.~e c o6pa
JosaHHeM COCTaBHOrO JI,IJ,pa. 

B peaK:U:HH dp 4 ppn ocTaTO'IHLIM JI.IJ.POM JisnJieTcJI 
,, HYKIIOH· CIIeKTaTop, KOTOpbiH Bhl6HpaeTCJI KaK CaMaJI Me,IJ,neH-

. HaJI 'laCTHIJ;a B d -c.HCTeMe. UcnOIIb30BaHHaJI HaMH MeTo,IJ,H
Ka, a HMeHHO - HaJIH'IHe ,IJ,eHTpOHHOrO IIY'IKa - II03BOIIHna 
nony'IHTh 6onee nonHyro HHcllopMa:u;HIO o6 HMnynhCHOM cneKT
pe. cneKTaTopa. 3To xopowo BH.IJ.HO Ha puc. 2, r.n.e noKaJaHo 
HMnynhCHOe pacnpe.n.eneHHe CIIeKTaTOpHbiX HYKIIOHOB H3 
peaKIJ;HH dp-+ ppn B d ·CHCTeMe. JaWTpHXOBaHHaJI 
'laCTb cneKTpa HeHa6nro.n.aeMa B 06bi'IHOH IIOCTaHOBKe OIIbiTa 
C HCnOIIb30BaHHeM ,IJ,eHTepHeBOH KaMepbl, KOr,IJ,a CIIeKTaTo-
pOM JIBIIJieTCJI npOTOH. 
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o.l. 0.1 0.! o.; 0.5 OJi O.l o.l 

P., [~] 

Puc. 2. HMnyAbCHbU1 cneKmp HYKAOHoe- cneKmamopoe epeaK
liUU dp 4 p p n 6 CUCtneMe nOKOJI oeiltnpoHa. 

qT06bl npocne,IJ,HTh, eCTh IIH KaKaJI-HH6y,IJ,h JaKOHOMep
HOCTb B H3MeHeHHH pacnpe,IJ,eneHHH no KOCHHYCY nonJipHoro 
yrna cneKTaTOpHOH qaCTH:U:bl, Mbl IIOCTpOHJIH yrnOBble pac
npe.n.eneHHJI B HHTepsanax HMnynDCa CIIeKTaTopa B CHCTeMe 
noKOJI .n.eiiTpoHa wupHHOH no 40 M3B/c /s HaweM cnyqae 

q 
0
::.:45 M3B/c/ BIIIIOTh ,IJ,O HMIIyllhCOB 200 M3B/c. IlonJip· 

HbiH yron OTC'IHTbiBaiiCJI OT HanpasneHHJI IIY'IKa B d - CHCTe • 
Me. CooTBeTCTByro~e pacnpe.n.eneHHJI noKaJaHbl Ha puc. 3. 
Cro.a.a He BKnJO'IeHLI co6LITHJI c nepeJapJI.IJ.KOH Ha .n.eiiTpoHe, 

5 



N 
dD .. DDn 3.3) ,..-,.% 

.., l .. --=.J_J ·:t=H~;~;;-.J-j 
.. JML ...... "' 

•• 
•• 10-120 M•llt • 200 

, .. 

•• 
;o 

oo-soM•'% 

1386 oM 

;o 

•• MaB/ 
0- L,O /, 

~~1--------~0~------~.1 -1 
cos e .. 

o-2ooM'~ 

120-160M>!!{ 

c~$ e •• +1 

Puc. 3. Pacnpeoe.treHue no KocuHycy no.tr.RpHozo yz.tra HyK
AOHoe-cneKmamopoe 6 peaK~UU np.RMOZO pa3ea.tra oeumpoHa 
d p-+ p pn 6 CUCMeMe nOKOJI oeumpoHa. 

a RpHBO,li;HMLie OWH6KH - CTaTHCTH'IeCKHe. 3KcnepHMeHTaJIL
HLie 3Ha'leHHB aCHMMeTpHH Bnepe,D;-Ha3a,D; B yrnOBLIX pac
npe,D;eneHHBX ,D;n.ll pa3HLIX HHTepBanoB HMnynLca cneKTaTopa 
,D;aHw B Jla6.tr. 1. BH,D;Ho, 'ITO ecnu B nepBoM HHTepBane no 
HMnynLcy cneKTaTopa /0-40/ M3B/c pacnpe,D;eneHHe H3o
TponHoe, To B nocne,D;YJOllUIX HHTepBanax nosBnseTcs He6onL
was aCHMMeTpHs. 

B pa6oTe ;9/ HaMH 6wno noKa3aHo, 'ITO HMeeTcs cy
KQeCTBeHHoe YBenu'leHHe acHMMeTpHH B pacnpe,D;eneHusx no 
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yrny TpeiiMaua- Jlura npu nepexo,11;e I< MaJIWU: 3Ha'leHH.HM 
I<Ba)J;paTa nepe,IJ;aaaeMoro 'leTwpexuMnynLca t OT npoToua 
MHWeHH I< Me)J;neHHOMy llpOTOHy. Il03TOMy Ha puc. 4 llpHBO
,lt.HTC.H yrnoawe pacnpe.zteneHH.H cneJCTaTopa npu 
It! < 0,2 / T3B/c/ 

2
. H3oTponuoe noae.zteuue yrnosoro pac

npe,ZJ;eneuu.H B nepaoM HHTepaane HMnynLca cneiCTaTopa 
ua6mo.ztaeTc.H u B 3TOM cny'lae. BenH'IHHw 3I<cnepBMeHTanL
uoii acHMMeTpuu .ztauw B •a6A. 2, H3 I<OTopoii BJI,QIIo ue6onL
woe yaenuqeuue acHMMeTpuu Bo acex HHTepaana.x H:unynLca 
cnei<TaTopa npu I tl < 0,2 I F3B/c/ 2 . 

,lJ;n.H cpaBHeHH.H llPHBO,nHMWX 3I<CUepHMeHTaJILHLIX yrno
BWX pacnpe,ZJ;eneuuii cnei<TaTopa c TeopeTH'IeCICBMHpacqe
TaMu B llOillOCHOM UpH6JIIDkeHHH He06XO,nHMO yqeCTL, 'ITO 
B cnyqae, I<Or.zta HMnynLc HYI<noua OT.ztaqu Toro liCe nop.H)J;Ka 
aenH'IHHW, I<aiC u HMnynLc cnei<TaTopa, B03HHICaeT ueo)J;
H03HaquocTL B onpe.zteneuHu cnei<TaTopuoii 'laCTBmW. Ilo3-
To:uy B paC'IeTaX Hap.H.zty C 06WICHOBeHHOH. UOJIIOCBOH ~ar
pa:uMoii /puc. la/ cne.ztyeT Y'IHTWBaTL ,11;pyryro /puc. 16/, 
B I<OTOpoii ClleiCTaTopHa.H 'laCTHUa H Hyi<nOH OTAa'IH nepe
CTaBneHw. B .ztanLueiiweM 6y.zteM Ha3wBaTL HX nepaoii H 
BTopoii nomocuwMu .ztuarpaMMaMu. Ha .ztuarpa.MM:ax p 

PI , P2 , P3 - COOTBeTCTBeHHO: HMUYnLCW na,IJ;aiO~qero npo
TOHa, pacce.HHHoro npoToua, cneiCTaTopuoii 'lacTa:uw: u uyiC
noua OT,Zta'IH B d - C.HCTeMe. 

,ll;uc))c))epeuuuanLHoe ceqeuue no I<OCHHycy noJUpuoro yrna 
cneiCTaTopa B d -c.ucTeMe MO)KHO 3anucaTL B cneAyroJUeM 
BH,Zte: 

da 1 f 
2 

I Fpd 1
2 p~ dp2d¢2dpl dp 3 

-----~-----~~~~~----------------x 
E(p l)E(p2) E( p3) 

/1/ 

xo(p-p -p -p )o [ E(p)+Md-E(p )-E(p )-E(p l], 
I 2 3 . I 2 3' 

r.zte 'lepe3 E o6o3Ha'leuw nonHWe 3Hepruu cooTBeTCTByro
IUHX 'laCTHU, M d - . Macca .zteiiTpo.ua, F pd - aMDnHTYAa 
peai<uuu pd-.. ppn , a ¢ 2 - a3HMYTanLHwii yron cneiCTa
Topa /'laCTHUa 2/. 
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Puc_ 4. PacnpeoeAeHue no KocuHycy noAJipHozo yzAa HyK
AOHoe-cneKma•opoe 6 peaK~UU npJIMOZO pa36QAQ oeu•poHa 
d P ... p p n e cucmeMe noKoJI oeumpoHa npu It I <0,2/F3B/cj2_ 

AMnJIBTy,na peaK~aa pd-+ ppn B cnyqae, Kor.na cneK
TaTopuoii 'laCTH~eii JIBJIJieTCJI llpOTOH, C y'leTOM fiOKa3aHHbiX 
ua puc. 1 .naarpaMM, MO)I(JIO 3anacan.u "npocToM" HMnynLc
HOM npa6JIH)KeHHH, npeue6peraJI BHeMaCCOBbiMH 31)4leKTaMH, 
B cne,nyro~eM sa.ne 

FI =@ (p3- p2J[ fpn ¢lP2) + f PP ¢0 (P3)], /2/ 

r.ne f pn, , f PP - aMnJIBTy,na ynpyroro pn-H pp -pacceJIHHJI 
ua Maccouoii nosepxuocTa, ¢ 0 - ciJypLe- o6pa3 BoJIBosoii 

10 

I 

I 

ciJyHK:D;HH ,neiiTpOHa, a 9 ( p 3- P2J- CTyneH'IaTaJI ciJyHK~HJI, 
onpe;J;eJIJIIO~JICJI cne.nYIO~M o6pa3oM: 

0 x< 0 
e (x) = { 

l x~O. 

Yrnosoe pacnpe,neneuae npoToua-cneKTaTopa Tor.na 6y,neT: 

( da J - IF l~ 
dcos8 2 I I 

,lJ;JIJI ueiiTpoaa- cneKTaJ'opa aMnnaTy,na 3anaweTcJI auano
rH'IHbiM 06pa30M: 

F2 =®(p3-p2) [IPP¢0(P2)+fpn¢o(P3)], /3/ 

a yrnosoe pacnpe,neneuae 

( da ) - IF 1: 
dcos8 2 2 2 

CyMMapaoe yrnosoe pacnpe.neneuae HyKnoua- cneKTa
Topa, cornacuo /1/, nponop~ouanLno I Fpd 12 a npe,ncTa
BHTCJI CYMMOH 

da = ( da ) 

dcose 2 dcose
2 

1 
( da 

+ --
dcos e 2 

a fi03TOMY 

2 2 2 I Fp d I = IF I I + I F2 I = 

~ . 
2 

2 2 2 2 
=9(p3 -v2 Jf(llpn I +I lpp I HI<P0 (~JI +I<P

0
(P

3
JI l + /4/ 

+ 4 Re [f /n <Pti (/2) f P P ¢Q(P3 )]I • 

HopMHPOBKa aMnJIHTy,n ynpyroro pp- a pn -pacceJIHHJI 
Bb16HpaJiaCL TaKoii, 'ITO 

dapN = 

d{l I 

PllfpNI2 =If 12 
- - pN , 

16( 2rr ) 
2 

p E ( J P - PI I J mN /5/ 

II 



r,IJ,e N o6o3HaqaeT npoTOH BJIB HeiiTpoH, a m N - u:acca 

COOTBeTCTB}'I<U~ero H}'KJIOHa. 

HHTerpapyJI 111 no dp3 
B dl p 

1 
I c yqeToM I 41 B lSI, 

nonyqaeu: 

d da 
- a =f!(~+ 
d~os® 2 dO 1 

da PP J[ I <llo(P2) 12 + I <llo(P3JI2 ] + 
d n1 

161 

+ 4Re[f+ <I>+(P )f <I> (P J]l ®m~(lp-pl1Jp~c:4J2dcos8 1 dcp 2 dcp 1 
pn 0 2 pp 0 3 E(p2)E(\p-pl -p21) 

H3-3.a OTCYTCTBBJI dm3oaoro aHaJIB3a ynpyroroHyKJioH-HyK

JIOHHoro pacceJIHBJI npB au:nyru.ce ·> 1 T3B/c au:nJIBTY.IJ.W 

~p B ipn napaMeTpB30BaJIBCL 3KCnOHeH~BaJILHOH 3a

BBCBMOCTLIO OT t B npeHe6pe)l(eHBB BX CnBHOBOH CTpyK-

Typoii, T.e. npe,IJ,cTaBJIJIJIBCL B BB,IJ,e 

- ~Nt/2 
f pN( t) "" AN (•i + aN) e N-=p,n, 

r,IJ,e aN - OTHOWeHBe pearu.HOH qaCTB aMnJIBT}',IJ,bl ynpyro

ro pN -pacceJIHBJI K MHBMoii npB 1 tl "" 0; bN - napa

u:eTp HaKJIOHa .IJ.H4lpaK~BOHHOrO KOHyca; AN - qaCTO MHBMaJI 

qacTL au:nJIBTY.IJ.LI npa It I = 0. 
3HaqeHBJI 3TBX napaMeTpOB 6WJIB nonyqeHbl B3 4lBTBpo-

BaHBJI ,IJ,aHHLIX no d a 1 d t .IJ.JIJI ynpyrax P P- B P n - pac-

ceJIHBH /lO,ll/ 
B KaqeCTBe BOJIHOBOH 4lyHK~B OCHOBHOrO COCTOJIHBJI 

,IJ,eii:TpoHa 6panacL q,yHK~.II MaK ra I 121' xopowo onacw

BaiO~a.ll 3KCnepBMeHTaJILHble ,IJ,aHHble 06 3JieKTpoH- ,IJ,eii:TpoH

HOM pacce.IIHBB. BKna,IJ,ou:· D -aonHLI npeHe6peraJIB. AHaJIB

TBqecKBii BB,IJ, BOJIHOBOH 4lyHK~B MaK ra ,IJ,aH B npBJIO)I(eHBB. 

)J.n.11 nepexo.IJ.a K BHTerpapoaaHBIO no Kaa.IJ.paTy qeTwpex

u:epHoro nepe,IJ,aHHoro BMITyru.ca oT BHTerpapoaaHB.II no yrny 

pacce.IIHHOrO npOTOHa B Bblpa)l(eHBB 161 BCnOJIL30BaJiaCL 

KBHeMaTBKa ynpyroro HYKJioH-HYKJIOHHoro pacce.IIHB.II. Be

naqBHLI I p 
1 

I B p 
3 

awpa)l(aJIBCL B3 3aKoHa coxpaHeHB.II 

3Hepraa-a.u:nynLca .IJ.JI.II pea~BB pd ... ppn qepe3 nepe

u:eHHLie BHTerpapoaaHB.II. 
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Pe3yJILTaTw pacqeToB, Hopu:apoaaHHLie Ha noJIHoe qacno 

C06LITBH, noKa3aHLI KPBBLIMB Ha puc. 3 B 4, TeopeTBqecKBe 

3HaqeHB.II aCBMMeTpBH ,IJ,aHLI B IIIQ6A. J H 2. llyHKTBpHble 

KpHBLie Ha pBC}'HKaX COOTBeTCTB}'IOT pacqeTaM, B KOTOpbiX 

yqaTwaaeTc.ll TOru.Ko nepaa.11 noJIIOcHa.II,IJ,Barpau:u:a, a cnnow-

.Hwe KpBBLie - yqeT B03MO)I(HOH HeO,IJ,H03HaqHOCTB B onpe

,IJ,eJieHBB cneKTaTopHoii qacT~bl. BB.IJ.Ho, qTo HeT 6oru.woro 

OTJIBqBJI Me)I(.IJ.y pacqeTHLIMB KpBBLIMB, a 3HaqeHB.II aCBM

MeTpBB OTJIBqaJOTC.II MeHLWe, qey: Ha 10~. 

H3 cpaaHeHB.II 3KcnepBMeHTaJILHLIX ,IJ,aHHLIX c pe3ynL

TaTaMB pacqeTOB BB.IJ.HO I ma6A. 1 H 21, qTo a o6nacTB u:anwx 

BMnynLcoa cneKTaTopa I0-401 M3B/c .IJ.JI.II onacaHB.II yrno

aoro pacnpe,IJ,eneHB.II .IJ.OCTaToqHo yqecTL TOJILKO nepay10 

nOJIIOCH}'IO ,IJ,BarpaMMy. C ,IJ,pyroii CTOpOHLI, B 3TOH o6naCTB 

BKJia,IJ, BTopoii nOJIIOCHOH ,IJ,BarpaMMLI MaJI B3- 3a OTC}'TCTBB.II 

C06LITBH C 6JIB3KBMB no BeJIBqHHe BMn}'JILCaMB cneKTaTopa 

B H}'KJIOHa OT,IJ,aqa. B CJiyqae P:J > p 2 , KaK BB,IJ,HO B3 BLipa

)l(eHBH 121 B 131, OCHOBHOH BKJia,IJ, B yrJIOBOM pacnpe,IJ,eJieHBB 

,IJ,aeT nepaa.11 noJIIOcHa.ll ,IJ,Barpau:u:a B3- 3a u:anocTB I ¢ 0 (P3 JI 2 

B, CJie,IJ,OBaTeJILHO, BHTeP4lepeH~OHHOrO ~JieHa. B OCTaJIL

HLIX 06JiaCT.IIX BMnyJILCa cneKTaTopa, KaK BB,IJ,HO B3 IIIQ6A. 1 
B 2, TPY.IJ.HO C,IJ,enaTL aw6op Me)I(.IJ.Y .IJ.BYM.II pacqeTaMB npa 

BMeiO~eHC.II CTaTBCTBKe. 

liTo KacaeTc.ll cyu:u:apHwx pacnpe,IJ,eneHBii /0-

2001 M3B/c, TO yqeT BTopoii noJIIOcHoii ,IJ,Barpau:u:w ynyq

waeT cornacae c 3Kcnepau:eHTaJILHLIM yrnoawu: pacnpe,IJ,e

neHBeM npa I tl < 0,2 I F3B/cl~ 
)J.JI.II OnBCaHB.II 3KCnepBMeHTaJILHLIX ,IJ,aHHLIX MLI TaK)I(e 

nLITaJIBCL yqeCTL B3aBMO,IJ,eHCTBBe ,IJ,B}'X H}'KJIOHOB B KOHeq

HOM COCTO.IIHBB, OnBCLIBaeu:oe TpeyrOJibHOH ,IJ,BarpaMMOH 

I puc. 51. BKna,IJ, TpeyronLHoii ,IJ,Barpau:u:w pacTeT npB 

cpaBHBTenLHO u:anwx OTHOCBTeJILHLIX au:nyru.cax I p 
2

- p
3 

1 • 
C .IJ.pyroii CTopoHw, orpaHBqeHBe MaJILIMB 3HaqeHB.IIMB I t I 
MO)I(eT }'BeJIBqBTL OTHOCBTeJILHLIH BKJia,IJ, TaKBX C06LITBH. 

0603Haqag aMnJIBTY.IJ.Y, OnBCLIBaiO~YIO B3aBMO,IJ,eiiCTBHe 

B KOHeqHOM COCTO.IIHBB, qepe3 g 3 , MO)I(HO ee 3anBCaTL KaK 

g 3 - Fs ( q ' -;) fNN( q ), 

-iq r/2 
Fs(q,K ... )= flJIK*(r)e ¢

0
(r)dr, 
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p 

d. 

Puc. 5. TpeyzoAt.HOJI ouazpaMMa, Y'IU111bl6010fii0JI 630UMO
oeucmeue 6 KOHe'IHOM COC1110JIHUU. 

r,IJ;e 'PK ( r) - .BOnHOBaJI cllYH~BJI ,IJ;BYX HyKnOHOB C OTHOCB-
~ v 

TenbHbiM BMnynbCOM K , y'IBTbiBaJOII(aJI BJaBMO,IJ;e&cTBBe 

B KOHe'IHOM COCTOJIHBB; f NN( q) - aMnnaTy,IJ;a ynpyroro 

HyKnOH·HyKnOHHOrO pacceJIHBJI Ha MaCCOBOB noaepXHOCTB, 

a ¢
0 

( r) - BOnHOBaJI cllYHKIJ;BJI OCHOBHOrO COCTOJIHHJI ,IJ;eBT

poHa. 
Kaa,D;paT aMnnBTY,IJ;bl peaKu;HH dp --. p p n 6pancJI BBH-

,IJ;e 
2 2 

I F p d I = I g I + g 2 + g3 I ' 
r,11;e g 1 H g2 - aMnnBTy,IJ;w, onHCbiBaJOII(He I H II nomoc

Hble ,IJ;HarpaMMbl. 

B pac'leTax a Ka'leCTBe aonuoaoi cllYH~HH, onH-

CbiBaiOII(ei B3aBMO,IJ;eBCTBHe ,IJ;BYX HyKnOHOB B KOHe'IHOM 

COCTOJIHHH, 6panaCb cllYHKu;HJI B npH6nmKeHHH JcllclleKTHBHO-~ 

-ro pa,IJ;Hyca, JIBHbiB BH,IJ; KOTOporo ,IJ;aH B npHnO)I(eHHB. 

PeJynbTaTw Bbi'IHcneHHJI yrnoablx pacnpe,11;eneuai c y'leToM 

TpeyronbHOB ,IJ;HarpaMMbl noKa3aHbl Ha puc. 3 H 4 WTPBX

nyHKTHpHbiMH KpHBbiMH. KaK BH,IJ;HO H3 ,IJ;Byx nocne,IJ;HHX 

CTOn6u;OB ma6A. J H 2, y'leT B3aHMO,IJ;eBCTBHJI ,IJ;BYX HyKnOHOB 

B KOHe'IHOM COCTOJIHHH C HCnOnb30BaHBeM npH6nmKeHHJI 

JcllclleKTHBHoro pa,D;Hyca He yny'IWHn cornacHJI c JKcnepH

MeHTanbHbiMB ,IJ;aHHbiMB. 
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HTorH npone,IJ;eHuoi pa6oTbl MO)I(HO cyMMHpoaaTb cne
,IJ;YJOIQHM o6pa30M; 

1. ITonyqeHw JKcnepHMeHTanbHble pacnpe,IJ;eneHHJI no 

KOCHHycy nonJipuoro yrna HyKnoua-cneKTaTopa ,IJ;nJI pea~HH 
dp ~ P P n B CHCTeMe nOKOJI ,IJ;eBTPOHa B pa3nH'IHbiX o6naCTJIX 

HMnynbca cneKTaTopa ,11;0 200 M3B/c H Kaa,D;paTa 'leTbl
pexMepHoro nepe,IJ;aHHoro HMnynbca. 

2. Yrnoable pacnpe,IJ;eneHHJI a o6naCTH Manblx HMnynbcoa 

{ cneKTaTopa /0-40/ M3B/c H30TponHbl. B ocTanbHbiX HM

nynbCHbiX HHTepaanax OHH noKa3biBaJOT He60nbWYIO aCHM· 

MeTpHIO. ITpa nepexo,IJ;e K o6nacTH It I < 0,2 I F3B/c/ 2 Ja
MeTHo He6onbmoe yaenH'IeHHe acHMMeTpHH. 

3. ITpoae,IJ;eHbl pac'leTbl yrnoablx pacnpe,IJ;eneHHB cneK

TaTopa B HMnynbCHOM npH6nH)I(eHHH C y'leTOM B03M0)1(HOB 

Heo,IJ;H03Ha'IHocTH a onpe,IJ;eneHHH HYKnoHa- cneKTaTopa, a 

TaK)I(e B3aHMO,IJ;eBCTBHJI B KOHe'IHOM COCTOJIHHH. 

4. B o6nacTH Manblx HMnynbcoa cneKTaTopoa 

/0-40/ M3B/c .nnJI onHcaHBJI ,IJ;aHHbiX ,IJ;OCTaTO'IHO y'leCTb 

TOnbKO nepay10 nomocHyiO ,IJ;HarpaMMy. B TO )l(e apeMJI ,IJ;nJI 

CYMMapHoro pacnpe,IJ;eneHHJI no cos@ npH 1ti<0,2/ F3B/c/2 

BKniO'Ieuae B paccMoTpeuue BTopoi nomocuoi ,IJ;HarpaMMbl, 

Y'IHTbiBaJOII(ei ueo,IJ;H03Ha'IHocTb a onpe,IJ;eneHHH cneKTaTo

pa, yny'lmaeT cornacHe c JKcnepHMeHTanbHbiMH ,IJ;aHHbiMH. 

~nJI OCTanbHbiX o6naCTeB Ha HMeiOII(eBCJI CTaTHCTHKe Tpy,IJ;HO 

C,IJ;enaTb Bbl6op Me)I(,IJ;y 3THMH ,IJ;BYMJI paC'IeTaMH. 

5. fiOnbiTKa y'leTa B3aHMO,IJ;eBCTBHJI B KOHe'IHOM CO· 

CTOJIHHH He ynyqmHna cornacHJI c JKcnepHMeHTanbHbiMH 

,IJ;aHHbiMH. 3To MO)I(eT 6b1Tb o6ycnoaneHo nH6o He,IJ;ocTaTo'I

Hoi CTaTBCTHKOB no BHTepaanaM BMnynbca cneKTaTopa, 
nH6o npa6nft)l(eHHoi cllopMoi pac'leTa. 

llpu.lloJICeHue 

BOnHOBaJI cllYH~HJI OCHOBHOrO COCTOJIHHJI ,IJ;eBTpOHa 6pa

naCb B BH,IJ;e «<lYHKIJ;HH MaK rH/ I~ IIOCKOnbKY BKna,IJ; D -co

CTOJIHBJI B BOnHOBYIO cllYHKIJ;HIO ,IJ;eBTpOHa B o6naCTH HMnynb

COB OT 0 ,11;0 200 M3B/c Man no cpaBHeHHIO C BKna,IJ;OM 

S -aonuw/ll/ , TO D -coCTOJIHHeM ,IJ;eBTpoHa B HaCTOJIII(ei 

pa6oTe upeue6peranocb. 
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<IJ
0
(r) _ u(r) 

r 

5 -fir 

u(r)=N"i.cie , 
i =I 

r~e N = 0,8896 ct>..w-112, Ko3cW>HuHeHThl c i H 

~eHLI B Ta6nHUe HIDKe. 

1 
2 
3 
4 
5 

ci 

1 
-8.9651 
15.21532 
-6.61366 
-0.63656 

a = 0,23168 cf>M -l/2 

f i 

1 • a 

19.643 • a 
17.331• a 

12.844 • a 

5. 733. a 

fi npHae-

~nH Bbl6paHHOH BOnHOBOH ~YHKUHH ~ypLe-o6pa3 3anH

rueTCJI B BH~e: 

s 2 5 
<flo ( P) = V- N "i. 

TT i =I 

ci 

p2 + f ~ 
l 

BonHOBaH ~yHKUHH ~BYX HyKnOHOB B KOHeqHOM COCTOH-

HHH 'I' >r) 6panacL a npH6niDKeHHH "3cW>eKTHBHoro" pa-

~Hyca K 14~ IJpH 3TOM yqHTblBanOCb nHWb CHHrneTHOe S -co

CTOHHHe ~BYX HyKnOHOB, BKna~aMH HX TpHnneTHOrO COCTOH

HHH H BblCWHX napuHanLHbiX BOnH C e > 0 H3- 3a Manoii HX 

aenHqHHbl npeHe6peranocL /l 5/. 

-3/2 i~r + __ 1 
1)1 (r) =(2rr) (e g (K2)-'IK 

K 0 

->-> 
iKr 

!_---), 
r 

-> ~ 

r~e K - OTHOCHTenLHblH HMDynLC ~BYX HyKnOHOB B KOHeq-

HOM COCTOHHHH, g
0 

( ~ ) B npH6niDKeHHH 3cW>eKTHBHOrO 

pa~Hyca 3anHcblaaeTCH a cne~yro~eM a~e: 

go(~)=-..;.-+ f- roK2 ' 

r~e a - ~nHHa pacce.a:HH.H a S -aonHe, a r11 - "3cW>eKTHB

HLIH" pa~Hyc fa= 5,39 ct>..w,r0 = 1,7 cf>..w/. 
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