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KanHHKHH E.H., llIMOHHH B.n. P4-6298 

PeaKIIHSI KB83Hynpyroro Bbi6HB8HHSI nel!TpOHOB llpOTOHBMH 

BbICOKOll SHeprim H CTpyKTypa aTOMHblX srnep 

TToKa3aHo, 'ITO nnsr HHTepnpeTaunn HM E!IOIUHXCSI 9KC!lepHM8HTan&HbIX llBH 

HbIX no peaKUHH KB83Hynpyroro BbI6HB8HHSl nel!TpOHOB npoTOHBMH Bb!COKOl! 

SHeprnn He Tpe6yeTCSl lleTanbHOfi HH~OpMaUHH O CTPYKType HllpB-MHIUeHH. nnst 

STOii U8nll OK83b!B88TCSI llOCTBTO'iHbIM HCllOnb30B8Tb TSKH8 06IUH0 XapaKTepHC 

THKH Hllpa KBK 38pHllo Macca, Cp81lHHl! pallHYC H llpOCTel!WHl! BHll pacnpenene 

HHH nnoTHOCTH. 

BepOSITHO, CTpyKTYPbl8 oco6eHHOCTH .Hll8P MOI'YT llpOSIBHTbCH B 6onee 
nonHblX ( ~HKCBU HSI Bcex npollyKTOB npouecca, B TOM 'iHCne n sHeprnn Boa6y)H

ll8Hl!H OCTaTO'iHOI'O Hllpa) H npeUH3HOHHblX 9KCllepHM8HTax. 

Coo6~eHHe O61.eA}iHeHHOrO HHCTHTyTa m:iepHblX HCCJie,l:\0BaHHit 

,lzy6Ha, 1972 

Kalinkin B.N., Shmonin V.L. P4-6298 

Reaction of Quasielastic Knocking-Out 
of Deuterons by High-Energy Protons and Atomic 
Nucleus Structure 

It is shown that detailed information·on the nucleus 
target structure is not required when interpreting the 
available experimental data on the reaction of.quasielas
tic knocking-out o·f deuterons by high-energy protons. For 
this purpose it is quite sufficient to use general cha~ 
racteristics of a nucleus as: charge, mass, mean radius 
and the simplest type of ·the density distribution. 

Probably, the structure peculiarities of nuclei can 
be revealed in more complete (fixation of all the process 
products, including excitation energy of a residual nuc
leus) and precision experiments. 
Communications of the Joint Institute for Nuclear Research. 

Dubna, 1972 

l • BBe)leane 

0/lHOll 113 IIO!lb!TOK HC!l0/lb30B8Tb 'iBCTHUbl Bb!COKHX 9Heprnil /lllSl H3B/le

'i0H~Sl HH~OpMaUHH O CTpyKType aTOMHhlX Sl/l0p SIBH/lOCb H3Y'i0HH0 npoue9ca 

KBasnyrrpyroro BbI6HBaHHSI /l0HTpOHOB 6bICTpb!MH npoToHaMH. 

MHTepec K 9TOH peaKUHH BlIO/lHe IIOHSITeH. KnHeMaTHKOH 06yc/lOB/l0HO 

y'iaCTHe B Heil: llBYX HyK/lOHOB SI/lpa, 'ITO CTaBHT ee xapaKTepHCTHKH B rrpSIMY!O 

aaBHCHMOCTb OT CBOHCTB OTHOCHT0/lhHOro llBHmeHHSI napbl HYKllOHOB B Sl/lpe. 

Kaaanocb 6&1, lIOSIB/lSI8TCSI B03MOmHOCTb H3y'ieHHSI llBYXHyK/lOHHb!X npocTpaH

CTBeHHbIX Koppeng UHM B SI/lpax. 

. ITonbITKH OIIHCaHHSI peaKUHH KBaanynpyroro BbI6HBaHHSI neiITpOHOB npell

rrpHHHM8/llICb C pa3/llI'iHbIX TO'i8K spemrn: ~llYKTyaunoHHbl.H M8XBHII3M/ 1 /. /lHC

rrepc1IOHHb!H lIO/lXOll/2/, HMIIYllbCHOe rrpH611nmeHHe C HCIIO/lb30BaHII0M MO/l0/lH 

o6ono'ieK ll/lSI onncaHHSI Sl/lp8-MHlli8HHl
31 • 

B HBCTOSimeli pa6oTe npennpHHIIMaeTCSI lIOllb!TKa o6'bSICHIITb OCHOBHble 

qepTbI paccMaTpHBaeMoil peaKUHII, npnBneKasr nnrnb npocTeilrnne npeJlCTaBne

HHSI O Sl/lpe - SI/lpO paCCMaTpHBaeTCSI KaK 6eccTpyKTypHaSI Kannsr Sl/l0pHOM Ma

TepHH C 38/laHHb!MH paaMepaMH H pacnpe/leneHHeM II/lOTHOCTH. O'ieBII/lHO, 'ITO 

ycnex TaKoro lIO/lXO)la Mor 6hl CBHll0T0/lbCTBOBaTb O H0'iyBCTBHT0/lbHOCTH 

peaKUHH K srnepHOM C~PYKType, aero H8COCTOSIT8/lbHOCTb - 0 aeo6xOllHMOC

TH npnBneqeansr 6onee nonpo6aoli KapTHHbI cTpoeansr srnpa, n, cnenoBaTenh

Ho, O B03MO~HOCTH orrpeneneHHSI B TBKHX 9KCIIep!IMeHTax Tex H/lH HHblX /l8Ta-

neil SI/lepHOil CTpyKTypbI. 
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[/ • CBHah peaKUHH . KBaanyrrpyroro Bb!6HBaHHH JlefiTp0H0B 

c yrrpyrnM p -d -paccesiHHeM 

I1oIIb!TKH ccpopMymrpoBaTb MexaHHaM KBaan:yrrpyroro Bb!6HBaHml )lefiTpo

H0B Ha rrepB0M 9Tarre, KaK rrpaBn:no, rrpHB0JlHT K B0IIpocy: H)leHTn:qeH nn: OH 

MexaHn:aMy yrrpyroro p-d pacceHHHH Ha 6onhllln:e yrnhr. ApryMeHTaMn: B nonh

ay rronomn:TenhHoro 0TBeTa Ha 9T0T B0ITpoc HBnHIOTCH COBIIaJleHn:e yrnoBbIX 

pacrrpe)leneHHH H C0BIIaJleHn:e (c yq~TOM CBHaaHH0CTH C HJlp0M rrapb! HyKno

HoB, o6paayIOIUHX JlefiTpoH) MaKCHMYMOB HMIIynhCHb!X crreKTp0B )lefiTp0HOB 

B 9THX peaKUHHX. 

Paa yMH0, IT09TOMY, B0CIIOnhaoBaThCH rrpeJlrronomeHHeM 06 H)leHTHqHoc

TH y KaaaHHbIX MexaHHaMoB. Boa M0lliHbie HapyllleHHH crrpaBeJlnHB0CTH )laHHoro 

rrpeJlII0nomeHHH H oueHKH HX BnHHHHH Ha peaynhTaT o6cym)laIDTCH B aaKnroqe

HHH. 

l1TaK, npn: Bb!6HBaHHH )leHTpoHa HaneTaIOIUHH rrpoToH aaan:Mo)leHCTByeT 

C HeKOTOpOH n - p rrapofi H)lpa KaqecTBeHH0 IIOJl06Ho T0MY, KaK 9T0 rrpon:cxo

JlHT a ynpyroM p - d pacceHHHH Ha 6onhll1He yrnhI, 

OTHOCHTenhHO MexaHHaMa rrocne)lHefi peaKUHH B HaCT0HIUee apeMH HeT 

nonHofi HCH0CTH. f1oqTn: Ha paBHb!X rrpaBaX cyruecTByeT HeCK0nhKO paann:qHb!X 

rnnoTea J HMe10mn:x, 0)lHaKo, cymecTBeHHyID o6ruyro qepTy: OCHOBHOH BKnai:t 

B rrpouecc Jl8IDT KOH<pn:rypaUHH Jl8HTpOHa C ManbIMH pacCTOHHHHMH MelliJlY 

HefiTpOHOM H npbT0HOM. 

HerrocpeJlCTBeHHb!e oueHKH xapaKTepHbIX paCCTOHHHH, rrpoBe)leHHhie Ha 
/4-10/ 

OCHOBe paannqHbIX MexaHHaMOB I rrpHB0JlHT npn: 9Heprn:H npoToHa £ p = 

= 1 raa K aHaqeHHID r q S U,4 <jJM. 

BbI)leneHHOCTh ManbIX pacCTOHHHH BII0nHe IIOHHTHa, TaK KaK B orrn:caHHH 

rrpouecca cpn:rypn:pyeT nepeJlaqa 6onhmoro n:Mrrynhca cna6o casiaaHHOH cn:cTe

Me n:nn: IIOJlXBaT HyKn0Ha Ha TaKoti CHCTeMbl 6bICTpofi qa6Tn:uefi. 

l1TaK, cne)lyeT 0lliH)laTh, qTo peaKrtHH KBaanynpyroro BbI6n:BaHHH )leil:T

p0HOB JlOnlliHa 6b!Th qyBCTBHTenhHa K noBe)l8HHID B0nHOBOH <pyHKUHH n - p -

rrapb! B HJlpe nHIIIh Ha Manb!X paccTOHHH.HX Melli)ly HYKnoHaMH 9TOH rrapbl, 

TO ecTh K npocTpaHCTBeHHb!M rrapHb!M KoppensiUHHM 6nn:mHero nopHJlKa (r '5_rq). 
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Torna B Ka"leCTBe nepBoro npn6nH)KeHHH npencTaBnHeTcH paayMHofi cne

nyromaH KapTHHa. XapaKTep noBeneHH.II BOnHoBofi cpyHKUHH Ha ManhlX paCCTO.II

HH.IIX npn nepexone OT nefiTpoHa K HeKoTopofi n - p -nape Hnpa He MeHHeTcH. 

Bee H3MeHeHHe STOH "laCTH BOnHOBofi cpyHKUHH CBOnHTC.II Kee nepeHopMHpOB

Ke, KOTOpaH ,o6ycnoBneHa, rpy6o I"OBOp.lI, H3MeHeHH9M o6'heMa, 3aHHM89MOI"O 

napofi npn noMemeHHH ee B Hnpo - TO"IHee, pacnpeneneHHeM nnoTHOCTH HyKno

HOB B Hnpe. OTO npennono)KeHHe nosBonHeT paccMaTpHBaTb Hnpo B peaKUHH 

KBasnynpyroro BbI6HBaHH.II nefiTpOHOB npH Bb!COKHX SH9pI"H.IIX . KaK 6ec

CTpyKTypHyro Kannro HnepHofi MaTepHH, xapaKTepnsyeMy10 pac.npeneneHHeM 

nnoTHOCTH p ( r) • 

Torna nn.11 OTHOlli9HH.II m C9"19HH.II BbI6IIBaHH.II nefiTpOHOB HS .11npa K 

Ce"leHHIO ynpyroro p - d -pacce.lIHH.II M0)KHO nonY'IHTb 

4 -3 3 2 
-11r •NZJd rp (r), 
3 d 

( 1) 

rne r 
d 

- cpenHHfi panHyc nefiTpoHa, NZ - "IHcno n - p nap B .11npe, p 2 

non sHaKOM HHTerpana B0SHHKaeT HS Bb!pa)K9HH.II nn.11 nnOTH0CTH nap, ecnH 

y"leCTb ManocTb paCCT0.IIHH.II r q Me~y COCTaBn.lI!OlllHMH HX HyKnOHSMH. 

B Ka"leCTBe cpyHKUHH p(r) B cpopMyne (1) M0)KH0 ncnonbS0BaTb H3BeCT

HOe Bbipa)KeHHe. HanpHMep, B cny"lae nerKHX .11nep: 

4 r2 r 2 
p (r) 312 .3A (1 + 8-) exp(-:--) 

1T a a2 a 2 
0 0 0 

A-4 12c 16 0 
rne 8 = ao =1,59 cpM nnH H ao =1,77 cpM nnH 

6 

.Un.II CBHHUa BHn cpyHKUHH p (r) onpenen.11eTc.1I cpopMynofi 

p(r) 
p T - C -1 

_Q [1 + exp (--)] 
A a 

--3 
p =O, 137 !pM ; 

0 
C =6,98 IPMi a =0,55 !pM. 

\ 
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Ill. Y'I~T HeynpyrJix npoueccoa 

BosHJIKaeT JI Jlpyroii JIHTepeCHhlli Bonpoc, KaKaSI 'I8CTb SIJlpa MO)KeT 

OhlTb JICCneJlOBaHa B peaKUJISIX KB83Jiyrrpyroro BblOJIBaHirn. C OJlHOH CTOJ)OHhI, 

no Mepe IIPOJlBJI)KSHJISI K ManhIM napaMeTpaM YJlapa 'IJICno n - p -nap BJlOnb 

TpaeKTOpJIJI HaneTa10mero npoToHa pacTeT, 'ITO cnocoocTByeT yaenJI'IeHJIIO 

BKnaJla BHyTpeHHJIX oonacTeii SIJlP8 B ceqeHJie BblOJIB8HJISI Jl8HTpOHOB, C llPY

roii CTOpOHhI, BepoSITHOCTb 'I8CTJIUe ( HaneTa10rueMy npoTOHy JI BhIXOJlSIIUeMy 

JleiiTpoHy ) npoiiTJI, He JICIThIT8B Heynpyroro B3aJIMOJleHCTBJISI, Tomuy SIJlpa 

OhICTpo IT8)l88T C pOCTOM JlnJIHhl nyTJI STOil: 'I8CTJIUhl B SI)lpe, 'ITO CIIOCOOCT

ByeT yaenJI'ISHHIO BKna)la nepJI¢epHJI SIJlpa. 3KcrrepHM8HThl/ll/ CBJIJleTenbCT

ByIOT, 'ITO OTHOWeHJie Ce'l:eHJISI BhIOHBaHJISI JleiiTpOHOB K Ce'IeHJIIO ynpyroro 

p-d-pacceSIHJISI H3MeHSI8TCSI C pOCTOM aTOMHOro aeca SI)lpa-MJIWeHJI IIpJionH-

1/3 
3JITenbHO KaK A • 3TOT ¢aKT SIBnSieTCSI BeCKJIM apryMeHTOM B nonh3Y rre-

pJI¢epJI'I8CKOro xapaKTepa npouecca. 

tJTOOhl yoeJlJIThCSI B HSOOXOJlJIMOCTJI Y'I~Ta HeynpyrHX B38HMOJleliCTBIIH, 

BhIBOJlSIIIIJIX npouecc ll3 KB83Hynpyroro KaHana, JlOCT8TO'IHO cpaBHJITb aenll'IJIHhl 

m ' rrpJIBe)leHHhie B TaonJIUe 1, C HX SKCnepJIMeHTanhHhIMJI 3Ha'IeHHSIMJI, no-

/11 / 12 16 208 
ny'IeHHhIMH a paooTe • ilnSI C , 0 JI Pb aeml'IJIHhI m SKCII npH-

BeJleHhI B HH)l{Hell: CTpOKe, CTonb CJinbHoe paCXO)KJleHJie MO)KHO OO'bSICHJITb 

nJIWb HHTeHCJIBHhIM nornoweHHeM B SIJlpe HaneTaJOruero npoToHa H BhIXOJlSIIUero 

Jl8HTpoHa B pesynhTaTe HeynpyrHX B38HMO)leiiCTBJili. 

ilnSI Y'I~Ta B38HMOJleHCTBJISI npoToHa II )lell:TpOHa C SIJlpOM MD)KHO ncnonh-

aoaaTb BhICOKoaHepreTJI'IecKoe npJionmKeHHe, TaK KaK VIE< 0,1, a kR>lO 
0 

Y*e JlnSI nerKnx SIJlep ( R0 - cpeJlHJitt paJlJIYC SIJlpa, k - aonHoaoe 'Incno 

HaneT8IOIUero IIpOTOHa) • B STOM npHonJI)KSHHJI TpaeKTopnJI 'I8CTJIU npeJlIIonara- ' 

IOTCSI npSIMOnJIHefiHhIMJio noaTOMY B ITOJlJIHTerpanhHOM Bblpa)KeHJIH ¢opMynhI 

( 1) cneJlyeT nepeiiTJI K nepeMeHHhlM b ( npHuenbHhlli napat.eTp) JI z ( Te

Kyrm.sr KOOpJlJIHaTa 'I8CTJIUbI) 1 T.e. 

m 
4 , -3 2 2 

-11NZ,r fd bdzp (b,z). 
3 d· 

(1') 
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ITpn ytI~Te Heynpyrnx npoueccoB paanntIHbl8 n-p -napbI srapa. cTaHo

BsrTcsr HepaBHOU8HHbIMH B TOM CMbICne, 'ITO BepOHTHOCTh BbI6HTh H8KOTopy10 

napy cymecTB8HHO 38BHCHT OT Toro, KaKOH nyTh B srape npofiaeT HaneTaIDillHH 

npOTOH ao B38HMOl{8HCTBlrn C STOH napofi. BepoHTHOCTh aefiTpOHy Bb!HTH H3 

srapa TaKme onpeaensreTcsr annHofi ero nyTH B srape. TaKHM o6paaoM, HHTe

rpnpoBaHne no b H z B cpopMyne ( 1') cneayeT nponaBoanTh c BecoM: 

J(b,z)•71(b,z), ( 2) 

~'rb, z) - BepoHTHOCTh Toro, 'ITO npoTOH C npnuenhHblM napaMeTpOM b 

ilOCTIII'HeT TO'IKH Z , He IICilbITaB Heynpyrnx B33HMOil8HCTBIIH; 71 (b, z) 

BepoHTHOCTh aefiTpOHY, Bb!6IIBaeMoMy H3 OKpeCTHOCTII TO'IKII z , Bb!HTII 

113 srapa, ne IICilb!TaB HeynpyrIIx B3811MOae HCTBIIH. 

ITocpeacTBOM m o603H8'IIIM Benli'IIIHY, COOTB8TCTBYIDlUYID m ' HO C 

Y'I~TOM BnIIHHHH Heynpyl'IIX npoueccoB. Toraa: 

4 -3 2 2 er 
m = 3 rr NZ rd J d b dz p ( b, z) .J ( b, z) 7/ ( b, z). (3) 

nnsr Bb!'IHCneHHH cpyHKUHH 5°(b,z) MOlliHO Bocnonh30B8ThCH Teopnefi 

MJioroKpaTJIOI'O pacceHHHH l'nay6epa. OTO Il03BOnHeT Bblpa3HTh peaynhTaT 

tiepe3 H3B8CT1Ibl8 cetieJIHH HyKnoH-HyKnOHHOI'O paccesrHHH. Ea11HCTB8HHOe 

OTnH'IHe OT CTaHaapTHOI'O noaxoaa COCTOHT BO BBeaeHHH TeKymefi cpa3bl x(b, z) 

BM8CTO 06bI'IHOH )((b, +00): 

5" ( b, z ) = exp [ - 2 J m X ( b, z )] . (4) 

ITocneaoBaTenhHOe npHM8H8Hll8 STOH Teop1111 npllBOilHT K cneay:orueMy 

BbipameHIIID ansr cpyHKUIIII 5 ( b, z ): 

5°(b,z)"'.' exp[-a• T_(b,z)], (5) 

7 



0

IlpH'l~M: 

% 

T_(b,z) fp(b,(Jdf;. 

AHanorH'IHO ann <pyHKUHH ri(b, z) 

2 
a 

nony>1aeM 

ri(b,z) = exp[-2a T (b,z) + - T (b,z)], 
+ Brra + 

T (b,z) 
+ 

"" 
f p(b,()df;. 

• 

( 6) 

( 7) 

(8) 

TTpH Bb!BO}le COOTHOIIl9HHH ( 7) Mb! y'lmr TOT <paKT, 'iTO B38HMHOe paCCTOH

HHe M9)KllY HyKnoHaMH n - p -napbl, npeJicTaBnHIOIUHMH Bb!5HBaeMb!H aefiTpoH, 

Mano ( B paC'l~TaX Mb! npHHHMann, 'iTO OHO paBHO Hymo). 

B KaqecTBe ceqegnfi a HyxnoH-HyKnoHHoro pacceHHHH MO)KHO ncnonb-
1121 

30BaTb BenH'IHHbI, npHB91l9HHbl9 B MoHorpa<pHH ( TO'IHee, cpeaHee 3H8'i9HHe 

Me)KJly BenH'iHHaMH C9'19HHH p - p H p - n -pacceHHHH) • BenH'iHHa a B 

<popMyne ( 7) HBnneTCH napaMeTpoM, xapaKTepnayIOIUHM aaBHCHMOCTb aMrrnn

Ty/lbl HyKnoH-HYKnOHHoro paccenHHH OT nepeaaBaeMoro HMrrynbca q • TTpn 

SHeprHHX 700-1000 MsB a= 7(rsa/c)-2• 

IV • 05cy)KJleii:ne peaynbTaToB 

KpaTKO cyM MHpyeM OCHOBHbie 'lepTbl pa3BHTOH BbIIIJe KapTHHbl KBaan

ynpyroro Bb!OHBaHHH aefiTpOHOB. 

1. HaneTaroIUHH npOTOH B3aHMO/l9HCTByeT C n - p napofi H/lpa rrocpellCT

BOM Toro )l{e MexaHH3Ma, 'ITO H npn • ynpyroM P - d paccemmn Ha 5onbwne 

yrnhI. OcHOBHOH BKnall B ce'leHHe npouecca llaIOT Manb1e ( ~ 0,4 qJM npn 

Et, = 1 fsB) paccTOHHHH BO BHyTpeHHeM llBH)KeHHH n - P napbl. 

2. BonHoBaH <pyHKUHH n - p napb! Ha ManbIX paCCTOHHHHX Me)!{Jly HyKno

HaMH He 'iYBCTBHTenbHa K BnHHHHIO OCTanbHbIX HyKnOHOB H/lpa H npn rrepexoae 

OT aefiTpOHa K HllPY H3M9HH9TCH nHWb Ha KOHCTaHTy aa C'l~T HSM9H9HHH 

rrnoTHOCTH. TaKHM o5pa3oM, no OTHOIIl9HHIO K aaHHOMY npoueccy HllPO MO)K9T 

paccMaTpHBaTbCH KaK 5eccTpyKTypHaH KannH nnepHOH Ma'repnn. 
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3. ITpouecc KB83Hyrrpyroro Bb161rnaHHSI aeii:TpOHOB CIIllbHO rroaaBneH He

yrrpyrHMH B38HMO)leii:CTBIIS!MH, y'IeT KOTOpb!X MO)KeT 5b!Tb IlpOII3BeneH B paMKax 

TeopHII MHOI'OKpaTHOI'O pacceHHIISI. 

3JleCb IlOJlXO,lla .HBHnOCb Bb1pa)KeHJ1e ( 3) Jln.H 

• Cornacno (3), rrponsBeaeH pactJeT Benn-

'IIIlibl "' m an.11 Tpex .11aep. PesynbTaTbI pactJeTa, a TaK)Ke nx cpaBHeHHe 

C aKcrrepHMeHTanbHb!MII Jl8l!Hb!MII rrpHBeJleHbl B Ta5nnue 2 II Ha p1ICYHK8X 1, 

2 II 3. 

90 
30 

:zo 

/0 

s 

s 

M-
c 

10 • :io so too soo A 

Pnc. 1. 3aBHCHMOCTh BblX0/18 11ell:TpOHOB B peaKUlm (p' pd) OT MBCCOBOI'O 

•-mcna Sl,Qpa-MHIIJeHH, JlaHbl peaynhT8Tbl SKCIIepHMeHTa1 1 l, 131 H TeopeTH'Ie

CKHX oueHoK (Kaa11paTHKH ■ E P =675 Maa; O E P = l raa). 
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ITpoBepeHa ycTOll'IHBOCTb p~aynbTaTOB K H3MeHeHHJO BenH'IHHbI Ce'IeHHH 

HyKnOH-HyKnOHHoro pacceHHHH, H3BeCTHOll C orpaHH'IeHHOll TO'IHOCTbJO. l1aMe-

HeHIIe a B TY II apyryro CTopoHy Ha 5% II3MeHSieT iii aa 10%. 

CpaBHeHHe m H m SKCII ( CM. Ta6nuuy 2 u puc. 1) CBH)leTenbCTByeT 

o TOM, 'ITO npocTefimero npeanono)Kemrn o Hape KaK o 6eccTpyKTypHoil: Kanne 

H)lepHOll MaTeplIH oKaaanoCb BnonHe JlOCTaTO'IHO ang YJlOBneTBOpHTenbHOro 

onucaHHH peaKUHH KBa3Hyrrpyroro Bb!6HB8HHH aeil:TpOHOB B rrpeaenax TO'IHOCTH 

SKcnepHMeHTa. OTcyTCTByeT Heo6XO.!lHMOCTb BBe,!leHHH KaKHX-nH6o KoppenHUHll 

H ,!l8)Ke o6ono'Ie'IIIOH CTpyKTypb!o 

B nano)KeHHOM noaxoae npocToe o6'bHCHeHHe nonyqaeT OTMe.'IeHHaH ITa-

= 1/J 
neBCKl!M saBHCl!MOCTb m = A ( CM. puc. 1). Ha pnc. 2 H 3 rrpeacTaBneHa 

a rft 
38BHCHMOCTb 

ab 
OT BenH'IHHbI npuuenbHoro napaMeTpa b anH H.!lep 

12 C 16 0 2osPb . u • l1HTeHcHBHoe rrornorueuue npoToHa H aeil:Tpoua H.!l-

poM npHBO)llIT K ¢opMIIpOBaHIIIO o6nacTII Ha nepn¢ep1In H.!lpa B BH)le KOnbUa, 

KOTopag aaeT MaKCHManbHblll BKnaa B npotrecc. 3THM H o6ycnoBneHa yKa3aH-

/ 11/ 
HaH B 38Bl!Cl!MOCTb. ITpu 8TOM HeT Heo6xoJlIIMOCTll BBO)llITb KaKne-nu6o 

npeanono)KeHHH o KBasnaeil:Tp0HHofi KnacTepnaaurm Ha nepmpepnu. O6'bHCHHeTCH 

II aaBIICIIMOCTb BenlI'IIIHbI ;;: OT 8Hepr1III ( CM. Ta6n1IUY 2). 

no CIIX nop Mb! C'IIITanlI, 'ITO HaneTaJOIUIIH npoTOH B3alIMO)leficTByeT 

C n - p napoil: H,!lpa. ITocKonbKY B IIMeJOUIHXCH SKcnepnMeHTax HyKnOH OT.!la

'IH He cpIIKCHpoBancH, TOT )Ke scpcpeKT MO)KeT ,!la Tb B38HMO,!leil:cTBHe C n - n na

p oil: H.!lpa, ecnu pa6oTaeT MexaHH3M noaxsaTa. OaHaKo He see n - n napb! 

MoryT aaBaTb BKnaa B npouecc. ilBa Heil:Tpoaa C napannenbHbIMII cn1IH8MII 

He MoryT HaXO,!lHTbCH Ha ManbIX OTHOCHTenbHb!X paCCTOHHHHX II3-3a IIpHHUH

na ITaynlI. Bee )Ke COCTOHHHH napbI C cpHKCHpOBaHHbIMH KOOp.!lHHaTaMH ll na-
16 

pannenbHb!Mll cnnHaMH paBeH 3/4. Bcero B H,!lpe O 28 n-n nap. 113 HllX 
= 

nmub 7 MoryT aasaTb BKnaa B BbI61IBaH1Ie. TaKHM o6pa30M, BenlI'IIIHa m 

ang KIICnopoaa rrpn Y'I~Te B03MO)KHOro IIO,!lXBaTa n - n nap ll3MeHIITCH nHIIJb 

Ha 11% • .Ung yrnepoaa II CBIIHUa - Ha 9 ll 16% COOTBeTCTBeHHO. 8TII B03-

MO)KHbie II3MeHeHHH no nopH.!lKY Benn'Il!HbI COBII8,!l8JOT C norpeIIJHOCTHMll 8KC

nepHMeHTa. 
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elm 
dg xiO 

3 

:z. 

-i. 

JI. 3 "I t&-") 
Pnc. 2. 
H 160 

• 12 
3aBnCHMOCTb Bb!XO.Qa .!l9HTpOHOB B peaKUHH (p,pd) Ha H.Qpax C 

rJ.~ OT npnuenhHoro rrapaMeTpa "b" EP = 1 raa. 

'"l(/02. 

3:Z. 

2.1( ,_ :i.oaPb 

16 

a 

_p(7,) 

~--------- ...... 

' '-
' ' ' ' .... I I I I ,,.;,., I ..... 

o a_ If 6 8 10 / (<p.uJ 
PHc, 3. 3aBHCHMOCTb Bb!XOL(a Ltel!TpOHOB B peaKIIHH (p, pd) Ha 

OT npn11enbHOI'O napaMeTpa ,, b ,, ( cnnoWH8H KpHBaH). E p = 1 
POM o6oaHa'IeHo IIOB9L(9HHe nnoTHOCTH. 
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m 

f)1 ,!) ,c C" • 

fl.ZJ;p0-MHW6Hl> 

I2C 

160 

20Bpf5 

Taom-1:~a I 

I2C 

57,5 

5,o±o,5 

TaoJIH~a 2 

E,, 

~ m 

4,I 

7,6 

I60 

71,0 
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-In 

= 675 MsB ~ 
fna""'· [d:1] 

~ 

h1 

7±-2,5 3,7 

s±2,5 6,8 

17,5 

12 

208.Pd 

1060 

19±2,5 

', 

\ 

i 
\ 

= I fsB l 
}'1}/CU, [13] l 
5±0,5 

6,9±1,0 

19±2,s 

• 

?} 

Mb! He Y'IHThIBamr TaK)Ke 3aBHCHM.OCTb ceqeHn5I BhI61rnaHn51 OT nonHoro 

cnnHa n - p naphx. Ecnn npeanono)KHTb KpaiiHnii cnyqaii, To eCTb n - p napbI 

C nonHb!M CilHHDM, paBHb!M Hymo, He AaJOT BKnaaa B npouecc (a HX CTaTHCTll

qecKnii Bee npn ¢nKcnpoBaHHhIX KoopanHaTax paBeH 1/4), To BennqnHa ~ 
MO)KeT ll3MeHnTbC5I He 6onee_, qeM Ha 25%. 

BoaMO)KHO, 'ITO 6yayrune 9KCnepnMeHTbI, BKmo'iaromne ADCT8TO'IHD TO'iHOe 

naMepeHne xapaKTepncTHK Bcex npoayKTDB peaKunn, B TOM qncne H aHeprnn 

B036y)KJ:leHn5I OCTaTO'iHOro 51Apa, IlOTpe6yJOT 6onee aeTanbHOii KapTllHhl n no

cny)KaT HIICTpyMeHTOM ll3BneqeHH5I HOBOii nH¢opM_aunn O sraepHoii CTpyKType. 

OaHaKo ll:Meromniicsr aKcnepnMeHTanbHhiii MaTepnan He npoTnBopeqnT npocTeii

IIInM npeacTaBneHH5IM o srape. 

OcHOBHOe npeanon?)KeHne O HenaMeHHOCTll ABYXHyKnOHHoro BaanMoaeiicT

BllSI Ha Manhrx paccTosrHnsrx npn nepexoae oT aeiiTpoHa Knape srapa, nono)KeH

Roe B OCHOBY paccMoTpeHH5I, IlOATBep)KJ:laeTC5I peaynbTaTaMn npHMeHeHnsr paa

BllToro aaecb eanHoro noaxoaa K onncaHn10 peaKunn Ha srapax, HMeromnx aa

BeaoMo paannqHy10 cTpyKTypy. 

ITpeacTaBnsreT lll!Tepec npHMeHllTb .uano)KeHHbie 3)leCb coo6pa)KeHll5I H K. 

peaKUll5IM nHoro Tnna (HanpnMep, (p, rr+d) ). 
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