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KonenuoBH'I B.E., PaAOMilHOB B.E. P2 - 11938 

MexaHH3M AByKpaTHoro B31lHMOI1efrcTBH!I B peaKUHH 

pd -o ppn C 0/1HHM H3 HyK110IIOB, BhineTalOWHM B 

B 38JtSIOIO nonyc<!>epy 

PaccMoTpes MeXaHI!3M AByKpaTKoro saaHMOAellCTBH!I - ynpyroro 11 c 

B030YlKI1eiiKeM B3008pbl l\ ( 1232) B npOMClKYTO'IHOM COCTO!IHHH - B peaKUHH 

pd-oppn C DpOTOIIOM, BbJneT810llii!M 0011 0011hlliiiM Yf'110M, npoBeAellflblii fill 

38M 'IKC11ef1Hhli! pac'leT Ce'leHH!I Dpi! HMDY11bCe npoTOHa 1,67 raB/c B npe

nenax norpeWHOCTH He DpOTHBOpe'IHT 3KCDepRMeHTy, 0CHOBHil!l TeopeTR'IeCKil!l 

HeOnpeAe11eHJIOCTb CB!I31lllll C D110XHM 3HilHJ!eM CDHHOBOii CTpyKTypbt II <!>a3 

aneMel!TapHbtX aMnnHTyn NN -pacce!IHH!I H peaKUHH NN ... Nil. lloKa3aHo, 'ITO 

MeX8liH3M Kp8TIIb1X B38HMOI1ef!CTBHii npHBOI1HT K a<!><!>eKTy ljloKyCHpOBKH - ce

'leHHe pOlKAeHHB HyK110Hil Hll3811 nepeCTaeT yMeHhWilThC!I C pOCTOM yrna 

BhJneTa HYK110H8 B011H3H {} =180 °. 

PaooTa BblnonHeHa a JlaoopaTopaH BbtCOKHX aHeprHll O¥H111. 

Coo6meHHe 06bellBHeHHOf'O HHCTHTyTa l!llepHblX HCC11ellOBilHHil. ily6HS 1978 

Kopeliovich V.B., Radomanov V.B. P2 - 11938 

Double Interaction Mechanism in the 
Reaction pd -. ppn with the Proton Produced 
in the Backward Hemisphere 

The double interaction mechanism, elastic and with 
ll (1236) exitation in the intermediate state, is consi

dered in the reaction pd ... ppn with the proton produced at 
large angle.The cross section evaluated for an incident 
proton momentum of Po =1.67 GeV/c is not in contradiction 
-with experiment. Main theoretical uncertainty is due to a 
poor knowledge of the spin structure and phase of elemen
tary amplitudes of NN -scattering and the NN -ollN -reacti
on. The focusing effect takes place due to the mechanism 
considered the cross section does not decrease or even 
increases with increasing angle near () =180°. 

The investigation has been performed at the 
Laboratory of High Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubno 1978 
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1. 11HKlli03HBHble npoueccbl po:>K,D;eHHJI 'laCTHU Ha .II,D;pax 

B Ja,D;HIOIO nonycclJepy B o6nacTH, KHHeMaTH'IeCKH JanpemeH

HOH ,IJ;JIJI BJaHMO,D;eHcTBHJI c OT,D;eJILHbiM HYKJIOHOM H,D;pa, 

llpHBJieKaiOT B llOCJie,D;Hee BpeMJI BHHMaHHe 3KCDepHMeHTa

TOpOB H TeopeTHKOB. B pa6oTe IL'uJy'laeTcJI BJaHMO.IJ.eHcT

aue IIpOTOHOB C CaMbiM 3JieMeHTapHLIM .II.IJ.pOM - ,D;eHTpOHOM, 

llpH'IeM perHCTpHpyeMbiH npOTOH BLIJieTaeT Ha3a.IJ. B CHC

TeMe llOKOJI ,D;eHTpOHa. 

PaHee 6blno noKaJano 
12

· 4< 'ITO po:>K.IJ.eHHe 'laCTHU a KH

HeMaTH'IeCKH Janpell{eHHOH o6naCTH /K30/ B03MO:>KHO Ja 

C'leT I10CJie.IJ.OBa TeJILHOrO B3aHMO.IJ.eHCTBHJI 'laC THULl C HYKIIO

HaMH .II.IJ.pa, KaK ynpyroro, TaK H c B036Y:>K.IJ.eHHeM nepepac

CCHBaeMOH 'laCTHI.{bl. PaC'ICT BKJia.IJ.a OT MHOrOKpaTIIbiX 

B3aHMO.IJ.eHCTBHH C y'leTOM llJepMHeBCKOrO .IJ.BH:>KeHHJI /cl>JJ./ 
HYKJIOHOB B paMKaX npOCTeHWeH MO.IJ.eJIH .II.IJ.pa llOKa3aJI ,'ITO 

no nop.II,D;Ky aenH'IHHLI ce'leHHe npouecca pA __. pX Ha cpe.IJ.

HHX H TJI:>KeJibiX .II.IJ.pax COrJiacyeTCJI C 3KCIIepHMCHTOM /S/. 

PJI,D; JaKoHoMepHocTeii npoueccoa B K30, BKmo'laJI A -
3aBHCHMOCTh H llOJiilpH3al.{HIO Bb!JieTaiOll{HX Ha3a,!!, 6apno

HOB .. ';, 
1
• ecTeCTBeHHLIM o6pa30M o6oJICH.JleTCJI B paMKaX Me

XaHH3Ma MHOrOKpaTHbiX B3aHMO,D;eHCTBHH 13 •6 •7 :. IlpOBe.IJ.eH

HLIH He.IJ.aBHO 'IHCJieHHbiH pac'leT Ha 3BM ce'leHHJI npouecca 

T7 Xe • pX 18 
1 

B KaCKa.IJ.HO- HcnapHTeJILHOH MO.IJ.eJIH /KHM/ 

npu HMnynLce T7 -MeJOHOB 2-3 F:JB/c noKa3an, •no B npe-

.IJ.enax - 50~o-noii norpewHOCTH npe,D;cKaJaHHH KUM corna

cyiOTCJI c 3KcnepHMeHTaJILHbiMH ,D;aHHbiMH. B pa6oTe /l/ 

TaK:>Ke OTMe'leHO, 'ITO JaMeTHbiH BKJia.IJ. B Ce'leHHe npouec-

COB B K30 MOryT BHOCHTL KpaTHble B3aHMO,lJ;eHCTBHJI '. 

" B paooTax 171 Bbi'IHcneH BKJia.IJ. .IJ.ByKpa THoro aJaHMO

,lJ;eHCTBHJI C B036Y:>K.IJ.eHHeM H306apbl B peaKUHJIX ynpyroro 
pacceJIHHH HaJa,D; rrd • drr H pd -• dp H noKaJa

Ho, 'ITO noae.IJ.eHHe ce'leHHJI 3THX npoueccoa cornacyeTCJI 
c paccMoTpeHHbiM MexaHHJMOM npH 3HeprHH -·1 F:JB. 
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QenL HaCTOB~eB pa60T~ COCTOHT B H3yqeHHH BKna~a 
~ByKpaTHoro B3aBMo~eicTBHB B ceqHae npo:u;eccopa pd • ppn 
npB HMnynLce Po =1,67 T3B/c. no~ ~ByKpaTH~M B3aHMo
~eBCTBBeM nOHBMaeTCB npH 3TOM KaK ynpyroe nepepac
ceBHHe Ha HyKnoHax ~eiTpoHa I puc. 11, TaK H nepepac
ceBHBe c B036y:>K~eHBeM H3o6ap~ I puc. 21. llpa HaqanLHOM 
HMIIynLce Po.::: 1-2 T3B/c H HMnynLce KOHeqHoro HyKnOHa 
k - 0,5 F3B/c Haa6onee cy~ecTBeHH~M BBnBeTcB so36y:>K
~eHue H3o6ap~ A 112361. C pocToM p 0 u k cTaHosncB 
cyiD;eCTBeHH~MB npo:u;ecc~ c B036y~eHHeM see 6onee 
TB:>Ken~x pe3oHaHcos. HeTpy~Ho y6e~HTbCB, qTo Macca 
pe30HaHCa B npoMe:>KyToqHOM COCTOBHHH, He06XO~HMaB 

MB ~OCTH:>KeHBB a6comoTHOB KBHeMaTuqeCKOH rpaHHU~ Ha 
180° Ha ~eHTpOHe, ecnH npeHe6peqh $epMBeBCKHM ~BH-
:>KeHHeM HYK)IOHOB, onpe~enBeTCB COOTHOllleHHeM 
Ma ·· (s ct- 3m2)~4s d, s ct ·c 5m2 , 4mE 

0
, To eCTh pacTeT 

c poe ToM E0 . EcnH :>Ke E 0 senHKa, To so36y:>K~eHHe pe-
30HaHca c MaccoB: M no3BOnBeT a ~ByKpaTHOM B3aHMo
~eicTBBB ~OCTBqb Ha 180 ° HMIIynbca 

k 
2 2 M2 - m 2 'h 2 2 

[(M "3m)(····· ) -M 1m 11 4m. 
M 2 ;. m 2 

H3yqeHBe npo:u;eccos B K30 c ~eiiTpoaoM B KaqecTBe 
MHllleHB npe~cTaBnBeT oco6~B: HHTepec no cne~yroiD;HM 

npHqHHaM: 
1. B cnyqae ~eB:TpoHa, B npHH:u;ane, B03MO:>KeH npaKTH

qecKH TOqH~B pacqeT C nOMOID;biO ~HarpaMMHOH TeXHHKH, 
TO eCTb MO:>KHO H36aBBTbCB OT npu6nB)I(eHHB, HCnOnb30BaH
H~X paHee ~nB TB:>Ken~X B~ep 13,6/, BonHOBaB $yHKD;HB 
~eBTpOHa HennOXO B3BeCTHa npH He CnHlliKOM 6onblliHX 
HMnynhCaX P, KOTOpble H CyiD;eCTBeHH~ B paCCMaTpHBae
MOM cnyqae. 

2. KaK 6~a~no paHee noKa3aHo /2,3(ynpyroe ~ByKpaTHoe 
B3aBMO~eHCTBHe He HMeeT npeHMy~eCTBa nepe~ O~HOKpaT
H~M npB () =180° H He6onblliBX k lecnB k senBKO, 
TO ~ByKpaTHOe ynpyroe nepepacCeBHBe MO:>KeT BHOCHTb 
3aMeTH~H BKna~ no cpaBHeHBIO C O~HOKpa TH~M B3aBMO
~eicTsBeM, eM. npuno:>KeHBe K pa6oTe 13/1. Ilo3TOMY oco-
6eHHO Ba:>KHO B cnyqae ,IJ.eBTpOHa BbiBCHeHBe ponB ~ByKpaT-

4 

d 
k 

a/ 6/ Bl 

Puc.l. Aua2paMMbl, C001116e111C1116YIOIIIUe ynpy20MY oeyKpa111-
HOMY pacceJIHUIO nep6U~H020 HYKAOHQ HQ HYKAOHOX Oei1111po· 
Ha. Ilpu pac~e111e 63JI111Q CYMMQ 6KAQ006, C001116e111C1116YIOIIIUX 
KaJICOOU U3 OUa2paMM. ,4AJI y~e111a UH111ep¢epeHijUU OUa2paMM 
a\ U fJ) He06XOOUMO 3HQHUe 0111HOCU111eAbHOU ¢Q3bl aMnAu-
111Y0 np - pacceJIHUJI u pn • np - nepe3apJIOKU. 

p 

d 

a/ 

p 

~ -_ --u . 

s/ 

n 

6/ 

rl 

', 
t'-.p 

-- p 
k 

Puc.2. Aua2paMMbl oeyKpa111H020 63auMooeuc1116UJI c eo3-
6yJKOeHueM pe3oHaHcoe. Ko2epeH11IHbiM o6pa3oM cKAaObl
earo111CJI aMnAU111YObl npot~eccoe a) u 6): e) u 2 ). 0111HOcu-
111eAbHaJI 6eAU~UHa aMn/IU111Y0 C y~e11IOM 111020, ~1110 U30CnUH 
OeU111pOHa paeeH HY/110, COC111Q6AJie111 C001116e111C1116eHHO 1 

1 1 1 c ~ .:. ·-: -- U ···· . YMMOpHbiU 8KAau 6 Ce~eHUe COC111a6AJie111 
3 3 3 

20/9 0111 6KAaOa OuazpaMMbl a). 
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HOro B3aHMO~eBCTBHB C B036Y*~eHHeM H306apw, KOTOpOe 

npHBO~HT K pacwupeHHIO KHHeMa TH'IeCKHX rpaHHI.I, H npH 

0 =180°. 

3. ,Ll;ns ~eBTpoHa 6wno 6w HaH6onee npocTo HHTepnpe

THpoBaTL H36WTOK Ce'leHHB B JKCnepHMeHTe no cpaBHeHHIO 

C npe~CKa3aHHeM npOCTWX MeXaHHJMOB. 

Pac'leT BKna~a ~ByKpaTHoro MexaHH3Ma B K30 oKa-

3WBaeTcs ~OBOJILHO CJIO*HLIM, noCKOJILKy He06XO~HMO yqu

TWBaTb TO'IHbiM o6pa30M KHHeMaTH'IeCKHe orpaHH'IeHHB 

/eM. cne~yiOII.I,HB pa3,nen/. To'IHOCTL pac'leTa nHMHTHpyeT

cs He3HaHHeM aMnJIHTy,D; JJieMeHTapHWX npol.l,eCCOB, KOTOpLie 

BXO,D;BT B ,naHHhiB npouecc: HX clla3bl H CnHHOBOB CTpyKTypw. 

2. MaTpH'IHbiB JJieMeHT npouecca pd -+ ppn, COOTBeT

CTBYIOII.I,HB ,D;HarpaMMe puc. 1, MO*eT 6b1Th npe,ncTaBJieH 

B BH,ne: 

f pd -. ppn (P0 , k, p 2 ) 

m/1 (p)p dp d cp 
= JfpN-+ NN(8 t ,t l)f NN-+pN(s 2't 2) ----3----. 

4(217) EPr 
/1/ 

3~ecb p H cp - BeJIH'IHHa HMnynLca HYKJIOHa B ,neBTpOHe 

H yron Me*,D;Y nJIOCKOCTBMH (p, rJ H (p-+
0

, f), t"' k + p"' 2 ; 

k - HMnynLc npoToHa, BhiJieTaiOmero B Ja,.!J,HIOIO nonyccllepy, 

P 
2

- HMnyJILC HyKJIOHa OT,D;a'IH nocne 2-ro B3aHMO,neBCTBHB. 

06nacTL HHTerpuposaHHB no p H cp onpe,nenseTcs H3 ycno-
BHB: 

-1~ z pr= [2(w + E 2)Ep- (w + E 2) 
2 

+ ri/2pr ~ 1. /2/ 

- 2 2 2 
(ysd-m) _:::s 1=sd+m -2Ep(E 0 +atl)+:?pp0 Z_:::4m ,/3/ 

2 2 2 2 
Z=zrzpr+COScpy'l-Zrv'l-zpr• Ep=vm +P, 

2 -+ i:\.2 2 2 2 ~ E2 = y'm + (r - kJ = E 0 + an - w - (m +P 0 H -2 p 0r z r) , 

-+ -+ 
Z r - KOCHHYC yrna .Me>K,D;y f H Po • 

2 ( 2 2 E t 1 = 4m + w + E.2 ) - r - 4m (w + 2). 

6 

OrpaHH'IeHHe ua HMnynLc k B JaBHCHMOCTH oT z
0

" cos(k,pJ 
BhlrJIB,D;HT CJie,D;YJOII.I,HM o6pa30M: 

2 -> ->2 2 
(E 0 -r 2m- w) - (p 0 - k) ~ 4m . /6/ 

IlepeMeHHaS r BXO,D;HT eCTeCTBeHHWM o6pa30M npH HHTe-

rpHpOBaHHH no p H cp. 1/J (p) - BOJIHOBaB cllYHKI.I,HB ,neiiTpoHa 

B HMnynLcHoM npe~cTaBneHHH, HOPMHpoBaHHaJI TaKHM o6pa-

l 1/1 (P)! l111> 
30M, 'ITO r -------- ~ 1. B pac'leTe HCnOJih3yeTCJI 

2m(2rr)3 

BOJIHOBaJI cllYHKI.I,HJI C MJirKHM KOpOM ,9:; napaMeTpH30BaHHaJI 

B pa60Te /10/B HMnynLCHOM npe,nCTaBJieHHH. f 1 H f 2 - HH

BapHaHTHWe aMnnHTy,nw pacceJIHHJI HyKnoHa Ha HYKJIOHe 

B 1-M H 2-M aKTaX, CJie.D;yiOII.I,HM o6pa30M CBJI3aHHbie 

c ce'leHHeM pacceJIHHB: 

jf(s,t)i2 -" 16rrs(s- 4m2)~(s,t). /6a/ 

Cne,nyeT OTMeTHTh, 'ITO B 1-M aKTe HYKJIOH, C KOTOpWM 

npOHCXO,D;HT B3aHMO,D;eBCTBHe, HaXO,D;HTCB BHe MaCCOBOB 

nosepxHoCTH: ero Macca pasHa p.i =(2m - <- y'-m 2 +P~ _gp 2, 

T .K. B HHTerpaJie B3BT Bbl'leT B 6nH*aBweM nOJIIOCe no 

:meprHH HeB3aHMO,D;eBCTBYIOll\ero HYKJIOHa. IlpH P = _am 
4 

/ecnu npeHe6pe'IL f - 3Heprue8 CBB3H ,neaTpoHa/ f1. 
o6pamaeTCB B HYJIL. Il03TOMY HHTerpHpOBaHHe no p B /1/ 

npoBO,D;HTCJI .no p max c Jtm. KoppeKTHhiB yqeT BhlCOKOHM-
4 

nyJILCHOB COCTaBJIBIOll\eB 1/J (p) HeB03MO*eH, nOCKOJILKY 

HeH3BeCTHO noBe,D;eHHe BOJIHOBOB cllYHKI.I,HH ,neBTPOHa Ha 

MaJihiX paccTOBHHBX. HcnonL3oBaHHhiB B pa6oTe /11,12/cno

co6 penJITHBH3ai.I,HH npuBen K HeKoTopoMy I 40;,1 H3MeHeHHIO. 

O,D;HOKpaTHOrO npouecca flO cpaBHeHHIO CO CTaH,napTHWM 

no,nxo.noM B cnyqae peaKI.I,HH pd .... 11X. Eme B MeHLwea 

CTeneHH TaKaS peJISTHBH3ai.I,HB CK~eTCB npH Bhi'IHCJieHHH 

,nsyKpaTuoro npouecca, cne,noBaTeJILHO JTH 34Ml!eKThl Haxo

,nsTcs 3a npe)J.eJiaMH B03MO~OCTeB 3KCnepHMeHTa H TeOpHH 
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npH COBpeMeHHOH HX TOl.fHOCTH. Cne,nyeT TaK)Ke OTMeTHTb, 
"'TO npe.nnaraeMLIH B /13 'no.nxo.n K BLil.fHcneumo BKna.na 
o.nuoKparuoro npouecca npu BLICOKoi 3Hepruu npHBO,nHT 
K yMeHbweuuro cel.feHHR npouecca pA ~ pX no cpaBue-
HHJO co crau.napTHLIM no.nxo.noM. ,D.ns 11 PI m uurepBan 
H3MeHeHHJI t

1 
HJMeHBeTCJI no cpaBHeHHID C TeM, KOTOpbiH 

6Lin npu 11 P ~ m: t~m < it 1 1 < t~ax . 

max 
t min 

1 
.. I !_~1::!~-~ + 2 -

[(srm2_11 2)2_4m~2]% 2 
---· ·------.:.p _______ _!) __ l -

2ys1 

2 2) 2 
(m -1-lp /7/ 

4s1 

)l.JIH Toro 1.fT06LI HCnOJILJOBaTb 3KCnepHMeHTaJILHLie 
.naHHble no pacce.RHHID uyKnoHoB ua uyKnouax, npuMeHJier

c.R npoue.nypa "pacT JI)KKH co cMew,euueM": 

l t 1 

It 1- t min 
_, ( s 1 - 4m 2) __ 1 ___ j __ _ 

tmax_ t min ' 
1 1 

/8/ 

TaK lJTO HHTepBaJI HJMeHeHH.R HOBOH nepeMeHHOH COBna,naeT 
C tiJH3H'1eCKHM HHTepBaJIOM t B CJiyqae pacce.RHHH peanL
HLIX HYKJIOHOB. 3ra npoue.nypa ucnonLJOBanacL npu onaca
HHH BHeMaCCOBLIX 3tiJclleKTOB B pa6oTaX /14/. IlepeMeHHble 
S 

2 
H t 

2 
BO 2-M aKTe BJaHMO,neHCTBH.R ,naJOTC.R COOTHOWe

HH.RMH: 

2 2 ----------
82 = (w + E2) - r = (E 0 + 2m-vm 2 +P~ +rL2p0 rzr)2-r 2 , 

2 
t 2 = 2m - s2 + 2w E P- 2P k z pk, /91 

----
zpk = z0 Z+vl- z~v1- Z2(cos¢rcos¢x+Vl-cos2¢rV1-cos

2
¢), 

l9aj 

z -Zz 
¢x= 

arccos _______ E.r _____ _!. 

· /i-_::--z-2-- 'l-_::--z-2-
v -t _,. v r 

H (P 0 r), ¢ r -

- yron Me)K.ny nnocKOCT.RMH 

... ... 
(PoP) yron Me)K,ny nJIOCKOCTJIMH 

(~p o) u (rp o), 

8 

z kr- Zo z r 
¢r = arccos ---=--=--=--==---=-=-===... 

2 2 V1- zo V1- z r /96/ 

z kr = [m 2 + r 2 + k 2-(E 0 +2m- w -y'm 2 +P~~~2-2p0-;;rlJ/2rk. 

11urerpapoBauue B I I/ npoBe,neM B npe.nnono)KeHHH, 
"'TO o6e aMnJIHTy,nLI HMeiOT O,nHHaKOBYIO tiJaJy H MOryT 

6biTh, cne.noBaTeJibHO, Bhipa)KeHhl qepeJ 
da 
-dt ( s 1' t 1 ) 

d _f!. (s . t ) lionee ro•moe Bhil.fHcneuue rpe6yer JHa-
dt 2 2 

H 

HHB tiJaJbi aMnnury.n NN -pacceHHHB B wupoKoM HHTepBa
ne s H t Ilpu ue6onLwo8 uaqaJibHOi 3Hepraa /·O 1 T3B/c/ 
H cpaBHHTeJibHO 60JibWOH BeJIHlJHHe S 2 , TO eCTb B TeX 
CJiylJaHX, KOr,na S l H S 2 6JIH3KH, tiJaJhl aMllJIHTy,n f l 
H f

2 
MOryT MaJIO OTJIHlJaTbCH, eCJIH JaBHCHMOCTb 

or nepe.nauuoro nMnynhca ue o'1eHb cywecrBeuua. 3aMe
THM TaK)Ke, lJTO /1/ COOTBeTCTByeT BbllJHCJieHHIO BKJia,na 
MHHMOH lJaCTHUbl ,nuarpaMM puc. J, TO eCTb nepepac

Ce.RHHIO peaJibHOrO HYKJIOHa. 
CywecrByer raK)Ke BKna.n or peanhHOH qacru .nuarpaMM, 

KoropLiil co.nep)KHT 6onbwue ueonpe.neneuuocru. 

)l,JIH HHKJIID3HBHOrO CelJeHH.R nonyl.fHM: 

2,-lh 
3 2 r[(1-zd(1-z~-(zrk -zQ_~2-~-~~~~ 

(J.) ~~- = __ _!_ ____ f I r pd ... ppn I -----2---2--;--- ~~~ 
d3k 29"5pom k(m +Po+r -2porz) IIOI 

06JiaCTb HHTerpupoBaHH.R flO BHeWHHM nepeMeHHbiM 

f, Zr onpe,neJI.ReTC.R COOTHOWeHHHMH: 

2 -- 2 2 
4m s s 2 s <vs d - m ) • 

' 2 2 _/ 2_/ 2 z 0 z r - '1/ 1 - z 0 V 1 - z r $. zrk $. z 0 z r + v 1 - z 0 v 1 -. z r • I 11 I 
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llpu BM'Incneuuu BKJiaAa ABYKpaTuoro nponecca c o6-

pa3oBanneM D306apLI 11 /1236/ B npOMC)I(YTO'IHOM COCTOJI

HBB BMCCTO BLipa>KeHBJI /1/ BXOABT 

M 

(11) 
f 

pd--> ppn (f A++ (s ,t KA++ (s ,t ) x 
pp --> no 1 1 no --> pp 2 2 

x [s 2 +m 2- 2Ep(w +E 2)-M 2 + irM]-1 t/J{p)p2dp d~ dz pr 
3 

2E p(277) 

u f' - Macca u mupnHa pe3oHaHca. 

Y CJIOBHe /2/ npHHBMaeT 6onee npOCTOH BHA: 

-l<z <1. 
pr 

/12/ 

/12a/ 

TaK >Ke KaK u B ynpyroM cnyqae, 6yAeM C'IBTaTL, 'ITO 

~3M o6eux aMUJIBTYA B /12/ 6JIB3KB. 0TAeJILHO CJICAYCT 

BM'IHCJIJITL B /12/ peaJILHYIO B MHHMYIO 'laCTB f pd • ppn · 

MHBMaJI 'laCTL /12/, nponopnooHaJILHaJI Mr, COOTBCTCTByeT 

BKJiaAy oT nponecca c pacnpocTpaHeHneu peanLHoii o3o6a

PLI. Be~eCTBeHHaJI qaCTL COOTBCTCTByeT nponeccy, BKOTO

pOM H306apa pacnanaCL, B CO BTOpLIM HYKJIOHOM B3aBMO

ACHCTBYIOT npOAYKTLI ee pacnaAa. 

B CBJI3B C 3TBM CJieAyeT OTMCTBTL, 'ITO AByKpaTHLIH 

npou.ecc C rny60KOBHpTyaJILHLIM 77 -Me30HOM, paCCMOT

peHHLIH B pa6oTe .15·/pUC. 3/ MO)I(HO BHTepnpeTBpOBaTL 

KaK BKJiaA OT peanLHOH 'laCTB AUarpaMM C B306apoii: 

B llpOMe>KyTO'IHOM COCTOJIHBB. ~eii:CTBBTeJILHO, llpB He60JIL

WBX 3HepruJix .1r"Me30HLI B NN-B3aBMOAeiicTBBB o6pa-

3YIOTCJI npeBM~eCTBeHHO qepe3 11/1236/ - B306apy. 

TaKBM o6pa3oM, B paccMaTpnBaeMoM ABYKpaTHOM nponec

ce c PO>t<AeHneM /1 /1236/ He Y'IBTLIBaeTcJI TO ceqeHue 

o6pa30BaHHJI 11 -Me30HOB, KOTOpOe He CBJI3aHO C pO)I(ACHBCM 

11. B TO >Ke BpeMJI B nponecce C BBPTYanLHLIM llBOHOM 

He Y'IBTLIBaeTcJI Ta qacTL aMllJIBTYAJ.I NN _. NN. KOTo-

pax He CBJI3aHa c BnpTyanLHLIM nBonou. llpusneKaTenLnoii: 

qepTOH 06Cy)I(AaeMLIX KpaTHLIX nponeCCOB JIBnJICTCJI TO, 

'ITO aunJIBTYAY cy6npo~eccoB BIOAJIT B HBI Hauaccosoii: 

llOBepXHOCTB. 3TO o6eCDC'IBBaeT 60JILmyiO HaAC)I(HOCTL 
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d ----n b ..... d 

a/ 6/ 

Puc. 3. ,l(uazpaMMa a), coomeemcmeyiOIJIUJI oeyKapmHoMy 
npo~eccy C 2Ay60K08UpmyaAbHbiM 77- Me30HOM U OuazpaM
MQ 6~ UAAIOcmpupyiOIJIUJI o61J1nocm& npo~eccoe, npeocmaa
AeHHbiX OUazpaMMQMU HQ pUC. 3a U puc. J, 2. 

pe3yJILTaTOB llO cpaBHeHHIO C MO.LJ.eJIHMH, OCHOBaHHLIMH 

Ha 06MeHe BHpTyaJILHMMH l.JaCTHlJ,aMH '15/ · 

Ba>t<Ho OTMeTHTL, 'ITO B o6oux npou,eccax cyll\eCTBeHna, 

Boo6Il\e roBopx, cnHHOBaJI CTPYKTypa aMnJIHTY.LJ. Ka>K.LJ.oro 

H3 3JieMeHTapHMX aKTOB B3aHMO.LJ.e:HcTBHH. Heo6xo.LJ.HMO 

Y'IHThlBaTL TaK>Ke H TO, 'ITO CllHHhl HYKllOHOB B .LJ.eHTpOHe 

cKoppenupoBaHM, npu'leM no-pa3HOMY B S- u D-BonHax. 

CnunoBaJI CTPYKTypa aMnJIHTY.LJ. NN -pacceHHHH u B oco-

6eHHOCTH aMnnHTY.Ll. o6pa3oBaHHH H3o6apw 11 /1236/ nnoxo 

H3BeCTHa, ll03TOMY npH BLI'IHCneHHH Mhl HCllOllL30Banu 

npu6nH>KeHHe, B KOTOpOM 3aBHCHMOCTbiO aMllllHTY.LJ. OT cnu

HOBLIX COCTOJIHHH npeue6peranOCb. B03HHKaiOil\aJI OT 3TOrO 

ueonpe.LJ.eneuuocTL o6cy>K.LJ.aeTCH HH>Ke. 

HeTpy.LJ.HO y6e.LJ.HTLCJI c noMOil\LIO npocTLIX H30Tonuqec

KHX COOTHOWeHHH, 'ITO .LJ.HarpaMMhl puc. 2a H 26 HMeiOT 

O.LJ.HHaKOBbiH 3HaK H OTHOCHTenLHYIO BenH'IHHY 1 H -~: 

.LJ.HarpaMMhl pUC. 28 H 22 HMeiOT O.LJ.HHaKOBhlH 3HaK H Benu-

1 ~ 2 'IHHY ---. ll03TOMY CYMMapHbiH BKna.LJ. .LJ.HarpaMM puc. 
3 

HMeeT BenH'IHHY -~- ITO cpaBHeHHIO C BKna.LJ.OM .LJ.HarpaMMLI 
9 

puc. 2a, ecnu npeue6pe'IL HHTep$epeHu.ue:H Me>K.LJ.Y .LJ.HarpaM

MaMH 2a/6/ H 2B/r/. 
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HHTepecHo, qTo 6onbmo8 H30TonHqecKHH K03~HUHeHT 

a> ~g~- OTCYTCTByeT, ecnH H3MepBTb Ha B~pe, 6onee TB)KenoM, 
qeM ~eHTpOH, npouecc, H~YJ.UHH Ha ~BYX npoTOHaX, T.e. 
C TpeMB npOTOHaMH B KOHeqHOM COCTOBHHH *. BepOBTHOCTb 
TaKoro npouecca ~On)I(Ha 6hiTb npHMepHo B 20 pa3 MeHb-
me, qeM aepoBTHOCTb npouecca Ha np- cHcTeMe. 

3. B pacqeT ~ByKpaTHoro npouecca c Bo36y)l(~eHHeM 
H3o6apbl 1\ 112361 axo~BT ceqeHHB npoueccoa NN , t\N 
HH)I(e nopora po~eHHB t\. 3KcnepHMeHTanbHble ~aHHbie 

B 3TOH o6naCTH ~OBOnbHO CKY~Hbl, HaHMeHblliee 3HaqeHHe 
HMnynbCa, npH KOTOpOM HMeiOTCB H3MepeHHB, paBHO 
1,39 T3B/c '16,:,lJ,HI}xilepeHuHanhHOe ceqeHHe npouecca Mo
)l(eT 6hiTb npe~cTaBneHo B 4JopMe: 

da 
(---) dt NN--+ N~(s, t) = 1131 

1 
f 2 ~ 2 
NN--+ N~ (M ,s,t)Mf'dM

2 

I ----------------------
16 rrs(&-4m 2) m2 rr[(r~1 2-M 

2
)

2 
+ 1M

2
] 

HMetomHecB ~aHHble, BKntoqaB ToqKy npH 1,17 T3B/c / 17 
··, 

r~e H3BeCTHO nonHoe ceqeHHe npouecca pp • pn rr '~ • 
He llpOTHBOpeqaT TOMY, qyo npH ManbiX 3HeprHBX MO)I(HO 
cqHTaTb aMnnHTY~Y He 3aBHCBJ.UeH oT M 2.~opMyna 1131 
ll03BOnBeT, TaKHM o6pa30M, OllHCbiBaTb o6pa30BaHHe H3o-
6apbl HH*e nopora - B o6nacTH, r ~e oHa po)l(~aeTcB 
nHllib qacTHqHo, 6naro~apB CBOeH 6onblliOH lliHPHHe. 

,lJ,nB nonHOTbl npHBe~eM TaK*e Bblpa)l(eHHe ~nB ceqeHHB 
npouecca pd ~· ppn 3a cqeT o~HoKpaTHoro B3aHMO
~eHCTBHB. Cne~yeT pa3nHqaTh cnyqaH, Kor~a perHCTpHpyeT

d 3 (a) a u 

w --~~~-~ H llpOTOH, BblneTaJOll(BH 
d3k 

CB npoToH-ClleKTaTOp 

* Mbi 6naro~apHM B.H.KoMapoaa H li.J.KonenHOBHqa 
3a none3Hoe o6cy~eHBe :noro aonpoca. 
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I 

1 
J 

Henocpe~cTBeHHO nocne B3aHMO.IJ.eHCTBBB *. ,lJ,nB nepaoro 

cnyqaB HMeeM 

2 F( 2 2) d dz 3 (a) 1/J (k) m -mk p1 pl 1 
d a 1 rr 2 ( s t )----------------------, w-s:--= -95--- · pn--+ pn k' f 2 2 2]':/z 
d -K 2 rr p 0m E 1k[(1-z

0
)(1-z 1)-(zkp}z0 z ~ 

z kp 1 =[(Eo +2m- w - E1 )2-m2-~ -k 2-pi+ 2ZoPo k + 2 z1 PoP 1 ]/2kp 1, 

E 1 = y'm2 +PI, t 1 = 2m2 - 2Eo E 1 + 2po P1 z 1" 
1141 

06naCTb BHTerpBpOBaHBB onpe~enBeTCB ycnOBHBMH 

z
0

z
1 

-y'(1- z~)(1- zf)< zkp{z0 z 1 +y(1-z~)(1-z;). 

4m 2 ss =(E +2m-w) 2 -p2 -k 2+2P kz <(y'-;:- -m)
2
. 1151 

k o o o o- d 

PacTB)I(Ka npoH3BO~HTCB cornacHo Bblpa)l(eHHJO 

I t11 --+ (sk 

it11-t1. 2 IDlll 
- 4m ) ------------ . 

t1 max-tl min 
1161 

,ll,ns BToporo cnyqaB 

3 (b) 
d a 

(L) ------

d3k 

1 2 2 
= -9-5~-- J[fpn--+pn (s1,tk) +fpp--+ pJs1,tk)] x 

2 rr Porn 

t/J2(p1)F(m2-ro2~ P1 dp1 dz 1 
X -. ---------- --------------------~- 'I 17 I 

kEt [(1-z~(1-z~-(z -z z f]~ 
0 1 kp 1 0 1 

r~e 
tk"' 2m2 -2E

0
ul +- 2p0 kz0 , m 1~ (2m-E 1)

2
-p:. 

* ~OpM!llaKTOp F' xapaKTepB3yeT BHeMaCCOBYIO 3aBBCH
MOCTb aMnnHTY~bl f N_N _, NN H B3BT B !llopMe 
exp[-3(m2- m~ )] B 114/ B /171. YqeT noro !llaKTopa 

HecymecTBeHHLIM o6pa30M BnHBeT Ha pe3ynbTaT pacqeTa 
~ByKpaTHOrO B3aHMO,IJ,eHCTBHB. 
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Pe3yJILTaTbi pacqeTa COBMeCTHO C 3KCnepHMeHTaJILHLJ· 

MH ,IJ,aHHhiMH l/ * npHBe)J,eHhi Ha pHC. 4. KaK BH,IJ,HO H3 

puc. 4, HeKOTOpLIH nO,IJ,'LeM B noBe)J,eHHH Ce'leHHH KaK 

dJyHKUHH HMnyJILCa npOTOHa MO)I(eT 6LITL 06'LHCHeH BKJia)J.OM 

.u.ayKpaTHoro npouecca c o6pa3oBaHHeM H3o6apLI '\ /1236/ 
B npOMe)l(yTO'IHOM COCTOHHHH. 11HTepeCHOe HBJieHHe COC • 

TOHT B TOM, 'ITO BeJIH'IHHa HHKJll03HBHOrO Ce'leHHH He 

YMeHLmaeTcH npu yrnax BhiJieTa npoTouoa, 6JIH3KHX K 

180" /eM. puc. 5/, KaK cne.u.oaano 61.1 O)I(H,IJ,aTL H3 npoc

ThiX KHHeMaTH'IeCKHX C006pa)l(eHHH '2 •3 1 
3TOT 3d>dJeKT, KOTO

pbiH MO)I(HO Ha3Ba TL " 3d>dJeKTOM dJoKyCHpOBKH" 6 , 06'LHC • 

HHeTCH CJie)J.yiOJUHMH dJaKTOpaMH: a/npH yrne BLIJieTa 180 ,, 
06JiaCTL HHTerpHpOBaHHH no a3HMyTaJILHOH nepeMeHHOH 

npocTupaeTCH OT 0° .u.o 2 rr: npu uaqaJILHOM HMnynLce Po = 
=1 ,67 F3B/c o6pa3oBaHHe H3o6apLI /1236/ .u.aeT MaKCH· 

MaJILHLIH BKJia)J, npH fJ = 1809
. 

B TOM CJiyqae, KOr)J.a BLIJieTaiOJUHH Ha3a)J, HYKJIOH HMeeT 

HMnyJILC, 6JIH3KHH K MaKCHMaJILHO B03MO)I(HOMy no.u. )J,aH

HLIM yrJIOM, Cy}UeCTBeHHO B3aHMO)J,eHCTBHe B KOHe'IHOM 

COCTOHHHH Me)I()J,y ,IJ,BYMH HYKJIOHaMH, BLIJieTaiOJ.UHMH B nepe.u.

HIOIO nonycdJepy. B pe3yJILTaTe BeJIH'IHHa Ce'leHHH B6JIH3H 

rpaHHULI dJa30BOrO 06'LeMa HeCKOJILKO B03paCTaeT. 

Cne.u.yeT OTMeTHTL, 'ITO OCHOBHaH Heonpe)J.eJieHHOCTL 

pacqeTa CBH3aHa C He3HaHHeM CnHHOBOH CTpyKTypLI H dJa3 

aMnJIHTY.U. pacceHHHH /npH 60JILiliHX nepe,IJ,aHHLIX HMnyJIL· 

cax/ u pO)I()J.eHHH H3o6apLI i\./1236/. Ecnu 6LIB3JieMeH

TapHoM B3aHMO,IJ,eHCTBHH ,IJ,OMHHHpOBaJia O,IJ,Ha H3 CllHHOBLIX 

aMnJIHTy)J,, TO BeJIH'IHHa Ce'leHHH B03pOCJia 6LJ B)J,BOe )J,JIH 

ynpyroro nepepacceHHHH u B'leTaepo .U.JIH nepepacceHHHH 

C B036y)I()J,eHHeM H306apLI IIO CpaBHeHHIO C pe3yJILTaTOM, 

noJiy'leHHLIM B npeue6pe)l(eHHH CIIHHOBOH 3aBHCHMOCTLIO 

3JieMeHTapuLix aMnJIHTY.U. I puc. 4, 5/. 
HapH.U.Y c H3MepeHHeM HHKJII03HBHoro ceqeHHH O'leHL 

Ba)I(HO H3y'leHHe KOppeJIHUHH Me)I()J.y pa3JIH'IHLIMH HYKJIOHa· 

MH H, B KOHe'IHOM C'leTe, llpOBe)J,eHHe IIOJIHOrO OIILITa. 

* KaK HaM coo6IUeHo B.B.rnaroneBLIM, a ny6nuKa· 

UHH /U npe,IJ,CTaBJieHLI 3KCnepHMeHTaJILHLie ClleKTpbl, npo • 

HHTerpHpOBaHHble no npHBe)J,eHHLIM TaM )l(e yrJIOBhiM HHTep

BaJiaM, a He Cpe)J.HHe no 3THM yrJIOBLIM HHTepBaJiaM 3Ha· 

'leHHH, KaK OiliH60tfHO yKa3aHO aBTOpaMH pa60TLI. 
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3KCDepBMeBTa.JihBO 3Ta 3a)J,a\fa JIBJJJieTCJI Cyll\eCTBeHBO 

6onee CllOlKHO:i, DOCKOnLKY Tpe6yeT Ba6opa 6onLJUOB CTa

TBCTBKB B 3KCDepBMeBTe, OAHaKO ee Be06XOAHMO pemBTL 

AHJI OKOB\faTellLBOrO BYJICBeBBJI pOHB B03MOlKHWX BeTpa

BBaHbBWX 3~KTOB, CBJI3aBBYX C DOBe,IJ,eBBeM HYKHOHOB 

B )J,eHTpOBe DpB ManLIX OTBOCBTenLBWX paCCTOJIBBJIX MelK.Qy 

BBMB. Pacnpe.QeneBBe no aunynLcau a yrnau awneTa 

OAHOrO B3 BYKHOHOB, no-BB,IJ,BMOMy, MaHO 'IYBCTBBTenLBO 

K Taxau 3clJ4»eKTau rts.: MueiO~JICJI ueonpe.u.eneuaocTL, ca•-

3auua• C Be,AOCTaTKOM BHI)OpMaJUIB 0 f)a3ax B CDBBOBOB 

3aaacauocTa aunnHTY.A. ocnmKBJieT 3TY npo6neuy "'. Teu 

Be MeHee MOlKHO YTBeplK,AaTL, 'ITO KpaTHWe B3aHMO.QeiiCT

BHJI HrpaiOT BeCLMa Ba*HYJO ponL B paCCMOTpCHHOM npo

necce a o6'LJICBJIIOT p•.u. ero xapaKTepuwx oco6euuocTeii. 

.l(aarpaMMW, npe,IJ,CTaBJJeBHWC Ha puc. 2, ,AOMHHHPYIOT 

npa 3HepraJix --1 T3B. Mx BKna.Q yueaLmaeTcJI xaK liE~ 
c yaenBqeuaeu 3aepraa E0 . llponecc HHKHI03HBHoro polK

.QeHHJI i\ -a3o6apw B nepaou axTe ue yueaLmaeTcJI c poe

TOM uatfanLao:i 3Hepraa a .QolllKeH Y'IHTWBaTLCJI npa 6onee 

BWCOKHX 3HeprHJIX, TaK liCe KaK AHI)paKIUIOHHOe polK,AeHHe 

N* /1470/, 1\!~/1688/ H T..Q. 

flponecCW C o6pa30BaHBeM HYKHOHHWX pe30BaHCOB H 

nepepacceJIHHeM arpaiOT BalKBYJO ponL a B cnyqae H3nyqe

HHJI 11 -ue3oHoB B 3aABJOIO nonycc)epy, uo cne.QyeT oTue

THTL, 'ITO 11 -MC30H YHOCHT TOHLKO qaCTL HMDYnLCa 

pe3oaaaca. Cne.QOBaTenLuo, B cnexTpe "-ue3ouoa 6naro

.AaPJI 3TOMY uexaBB3MY ,IJ,OnlKBa Ba6niO.QaTLCJI Ta lKC oco-

6eBHOCTL pe30BaBCBOrO DpOHCXOlK,ACBHJI, C.QBHByTaJI OTBO

CHTCHLBO • CBOero DOllOlKCBBJI B BYKHOBBOM CDCKTpe, 'ITO 

a BBAHO H3 .QaBBWX pa6oTw .'1 ·• PolK.Qeuae a3o6apw A /1232/ 
B DpOMClKyTO\fBOM COCTOJIBBB arpaeT BalKBYJO ponL B BDpo

neccax o6pa30BaBBJI uyKnouoa B K30 ua 6onee TJilKenwx 

JI.QpaX ·'19; .. eu .QCHTpoB, DOCKOHLKY DpH OTBOCBTCllbBO Be-

6onLJUBX BMDYllLCaX BYKllOBOB, KOTOpWe peanB3YJOTCJI Ba 

nocne.QBBX 3Tanax xacxa.Qa nepepacceJIBB:i-'3,6/. c BaB6onL

JUBM ce .. eBBeM npoacxo.ABT ao36~euae B3o6apw A /1232/. 

*,Ami o .. eBL TOlfBoro pac .. eTa ueo6xo.QBMo YWfBTWBaTL 
Tal()l(e "pen11T-CTCKBe" CTeDeHB CB060.QW ,Ae:iTpoBa ua

p.ll.QY c xopomo B3BeCTBYMB uepellJITBBBCTCKBMB S- B D -
ICOMDOBCBTB.MB. 
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Puc.4. CneKmp ebJAemaJOfi#UX e 3aOHKJKJ noAycrjJepy npomo-
3 

Hoe (f ~- (u j __ o:. ), ycpeoHeHHbJU e mpex uHmepeaAax yz-
d3k 

/lOB: - 1 < Z <- 2/.3, -2/3 ·C: Z < -1/3, - 1/3 < Z < 0 - npOfleCC 
c OOHO- u oeyKpallfHbJM 83QUMooeucmeueM. OmHocume/lbHQJI 
nozpewHocmb pact~ema I 0- 20'fo. 

Co6cTseuuo ynpyroe nepepacceJIHHe o6"bJICHJieT nHWL qacTL 
ua6nroAaeMoro ceqeuHJI po~eHHJI uaJaA penJITHBHCTCKHX 
qacTHU., TaK :>Ke KaK H B cnyqae npou.ecca pd __ , ppn. ,D;nJI 
Toquoro pacqeTa BKnaAa OT nepepacceJIHHH B cnyqae 
TJI:>KCllLIX JIAep He06XOAHMO yqHTLIBaTL JHeprHJO CBJI3H 
HYKllOHOB B JIAPC H KBaApa THqHLIC DO cilep:MHCBCKOMY HM
nynLcy qneuw npH swqHcneHHH cilaJoBoro o6"be:Ma. 3TH 
cilaKTOpLI MOryT HeCKOllLKO y:MeHLWHTL paccqHTaHHYID B /3,6/ 

BenHqHHY BKnaAa oT ynpyrHx nepepacceJIHHH. llpH He6onL
woii HaqanLHOH JHeprHH 3TH cilaKTOpLI eiiJ.e 6onee cyiiJ.eCT-

BeHHLI. 
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Puc. 5. Pac'leiiHoe yz11oaoe pacnpeOeAeHue npoiiOH06 a peaK
fiUU pd ~ ppn c 3Hepzueii T 30 M3B, UIIIIJOCIIPUPYIOJ11ee 
"3t/JIPeK111 fPOKYCUp08KU". 

IlpBBeJJ.euua.ll B uacTo.llmeii: pa6oTe cxeMa pac'leTa JJ.By

KpaTuoro MexaHB3Ma B cnyqae npou.ecca pd _. ppn MO)I(eT 

6LITL uenocpeJJ.CTBeuuo ucnoJILJOBaua .11.11.11 pac'leTa npou.ec

COB C o6pa30BaHBeM 6011ee TJI)I(eJILIX HYKJIOHHLIX pe30Hau

COB B DpOMe)l(yTO'IHOM COCTO.IIHBB npB 6oJiee BLICOKOH 

3HeprBB HaJieTaiOIUBX DpOTOHOB. 3Ty CXeMy JierKO o606IUBTL 

Ha CJiy'laii: DpOB3BOllLHLIX .IIJJ.ep B npOB3BOllLHLIX 'laCTHU. 

B Ha'laJILHOM H KOHe'IHOM COCTO.IIHH.IIX. 

3aMeTBM, 'ITO BLIJieT H3 .ll,lJ,pa B 3a,lJ,HIOIO nonyc«)epy 

'lacTHU. c ManwM ceqeuueM pacce.IIHB.II, TaKux KaK 3neKTpo

uw, y -KBaHTLI H Heii:TpHHO, TaK>Ke B03MO)I(eH 3a C'leT 

MHOrOKpaTHLIX B3aBMO,lJ,eHCTBHH: B nepBLIX aKTaX B3aBMO

,lJ,eHCTBB.II nepepacceHBaiOTC.II B B036y)I(.IJ.aiOTC.II 06LI'IHLie 

a.11.pouw, a cna6oB3aHMOJJ.eii:cTBYIOIUa.ll qacTuu.a pO)I(JJ.aeTc.ll 

B nocJie,lJ,HeM aKTe: 11N ... yN, 11N -> e..-e-N: 11N _. e~'N 

B TaK .11.anee. 

KaK OTMeqanocL pauee · 6, 13,;npeJJ.cTaBJI.IIeT BHTepec BJy

qeuue npou.eccoB e A _.e "p ... c nenTOHaMB B na,lJ,aromeM 

ny'IKe, B qacTHOCTB B3y'leuue Koppen.RQ.Bii: Me)I(.IJ.y X
H Q2 - pacnpe,lJ,eJieHB.IIMB H BMITYJILCOM DpOTOHa, BLIJieTaiO-
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mero B JaJJ.HIOIO nonyc«)epy /x = Q2/2vm, Q u v - ne

peJJ.aHHLie nenTouoM BMnynLc u 3Hepru.Rx/. B KapTuue 

MHOrOKpa THLIX B3aBMO,lJ,eHCTBHH BLIJieT Ha3a,lJ, npOTOHa C HM

nyJILCOM K DOJJ. yrJIOM e CBJI3aH c po)I(.IJ.eHBeM B nepBOM 

aKTe uyKJioua /peJouauca/ c BMnynLCOM K 1 u yrnoM 

BLilleTa (} 
1

, KOTOpLie JaKJIIO'IeHLI B onpe,lJ,eJieHHLIX npe,lJ,e

nax. Ilpu ynpyroM nepepacce.IIHBB k1 = (0,5+0,7)kn, e1 ~ (J;n, 

k(J2, PrO 
n - KpaTHOCTL nepepacceJIHHJI, n::: --~; (1 + ---), 

2m 2m 
r.11.e 

Pr - rpaHB'IHLiii «)epMBeBcKBii HMnynLc, paBHLiii 0,26F3B/c . 
B cnyqae o6pa3oBaHB.II pe30HaHCOB k 1 B e 1 HMeiOT 

HeCKOllLKO MeHLWBe 3Ha'leHBJI. ECJIH Bepua KapTBHa MHO

roKpaTHLIX B3aHMO,lJ,eHCTBBH, TO X, Q2 - pacnpe,lJ,eJieHBJI 

B npou.ecce r A _,fpk,8 ... ,lJ,OJI)I(HLI COBITa,lJ,aTL C auano

rH'IHLIMH pacnpe,lJ,eJieHBJIMB B peaKUBB eN ... e 'N k (} ... 
C yKa3aHHLIMB 3Ha'leHB.IIMB k 1 B (}1. Ilo:HOMY ileJb.JJI 

cornaCBTLCJI C YTBep)l(,lJ,eHHeM, 'ITO KOppellJIQ.BJI Me)I(JJ.Y 

BMDYJILCOM k H X-,Q2 -pacnpe,lJ,eJieHH.IIMH OTCYTCTByeT B 

KapTBHe MHOrOKpaTHLIX B3aBMO,lJ,eHCTBHH 11 31. 

Ilo MHeHHIO aBTOpOB pa60TLI /13/, MaJiaJI BeJIH'IHHa OTHO

WeHBJI BLIXO,lJ,OB 11 ·Me30HOB B DpOTOHOB, KOTOpaJI COCTaB

JI.IIeT B 3KCUepBMeHTe ueMHOrHM 6onee 10-2, npH HMDYllLCe 

k =0,5 T3B/c B yrnax (} =140° -180 ° He MO)I(eT 6LITL 

06hJICHeHa B KapTBHe MHOrOKpaTHLIX B3aHMO,lJ,eHCTBHH. B 
CBJI3H C 3THM Hy)I(HO OTMeTHTL ClleJJ.YIOIUee. 0THOWeHBe 

BLIXOJJ.OB 11/p B nepBOM aKTe B3aBMO,lJ,eHCTBBJI ITpB BbiCOKOH 

:mepruu B o6nacTB a > 0,6-0,7, KOTopaJI cymecTBeuua - , 
.lJ.llJI o6pa3oBaHBJI qacTBU B K30, BeCLMa Mano 

w1 -k1z 
I a = ----~· ,lJ,JIJI «)parMeHTa:UBB MBWeHB/. HanpuMep, 

m 

du(pp -• 11 + ••• )/du(pp .... p •.• )jk.i= 1raB/c""0,08 npu a =0,6 B na

,lJ,aeT c pocToM a 1201. KpoMe Toro, nponeccLI c B036y)I(

JJ.euueM peJouaucoB uaMuoro cymecTBeuuee JJ.JIJI po)I(JJ.eHBJI 

HyKnouoB B K30, 'leM 11 -MeJouoB, nocKOJILKY cneKTP 

B036y)l(.lJ.eHHLIX COCTOJIHBH 3Ha'IBTellLHO 6oraqe B COOTBeT

CTBYIOIUBe cee'IHB.II 3aMeTHO 60JILWe B CJiyqae HYKJIOHOB. 

11 ·Me30HLI He60JILWBX 3HeprBii: BMeiOT TaK)I(e cpaBHBTeJIL· 

uo ue6onLwoe ceqeuue pacce.IIHB.II ua uyKnouax B MoryT 
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fiMTL norno~eHM RAPOM. B TO *e BpeMR ~aJOBMH o6beM 

npH po*.n;eHHH rr-MeJOHOB B K30 HecKonLKO 6onLwe.l1HLI

MH cnoBaMH, rr-MeJoHy "nerqe", 'leM HyKnoHy, paJBep

HYTLCR Ha fionLWOH yron '61_ 

CoBoKynHOCTL RBneHHH, nony'IHBWaR HaJBaHHe "g.n;ep

uoro CKeHnHHra" / 2 1. 22 ', HMeeT rnyfiOKHe KOpHH B .D;HHaMH

Ke a,n;pOHOB OTHOCHTenLHO HefionLWHX 3HeprHH. BKna.n; 

coficTBeHuo ynpyrux nepepacceRHHH cocTaBnReT, no-BH,n;a

MoMy, 0,1-0,2 oT Ha6mo.n;aeMoro ce'leHHR B cnyqae uyKno

HOB H 0,3-0,5 B cnyqae 77 -MeJOHOB B KOHe'IHOM COCTOR

HHH npH BhiCOKOH 3HeprHH na,n;aJO~HX 'laCTHU H HMTiynLCe 

peracTpapyeMoH qacTHU:M 0,4-1,0 T3B/c. OcHOBHaR qacTL 

Ce'leHHR CBRJaHa C ofipaJOBaHHeM peJOHaHCOB B npoMe*y

TO'IHOM COCTORHHH, npH'IeM .D;OCTaTO'IHO TO'IHMH pac'leT 

H CYMMHpOBaHHe BKna,n;OB BCeB03MO*HhiX npouecCOB TeX

HH'IeCKH BeCLMa CnO*HM H B HaCTOR~ee BpeMR Heocy~eCT

BHMM H3- 3a OTCYTCTBHR HeOfiXO.D;HMOH HH~OpMaUHH ofi 

3neMeHTapHMX aMnnHTy.n;ax. BLIRCHeHHe ponH KOpOTKO

.n;eHCTBYIO~HX KOppenRUHH Me*.D;Y HyKnOHaMH B R.D;pe B po*

.D;eHHH qacTHU Ha 6onLwHe yrnLI npe.n;cTaBnReT co6ou 

ll03TOMy BeCLMa CnO*HYIO npofineMy, TpefiyJO~YlO auanHJa 

B paMKaX KapTHHM MHOrOKpaTHhiX BJaHMO.D;eHCTBHif. He 

HCKnJO'IeHO, 'ITO 3.D;eCL, KaK H B MynLTHnepH~epH'IeCKOH 

cxeMe po*.n;eHHR H B3aHMo.n;eucTBHR qacTHU BLICOKHX 

:meprHH, npORDnReTCR ofi~HH npHHUHTI, HMelOID;HH MeCTO 

B .D;HHaMHKe a,n;pOHOB: DpH BJaHMO.D;eHCTBHH a,n;pOHOB HnH 

a,n;pOHHhiX CHCTeM B nepBylO O'lepe.n;L peanHJYIOTCJI KOH~H

rypaUHH COCTaBnRIO~HX C B03MO*HO fionLWHMH paCCTOR

HHRMH Me*.D;Y HHMH, paJpeweHHhiMH DO KHHeMaTHKe /6/. 
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