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S u m m a r Y• 

The el~ctroaagnetlc and strong interaction ·interference is 
discussed in connection with increasini the P:P total cross 
~"section· G:J. ·It is shown that the part or the cross section 
dne to photon-vector meson exchange interferences is increased as g.,.!>. 

Section ! or the paper describes a rew purely electromagnetic 
reactions with r&ising cross sections. Their energy-dependent 
part. contribution is much smaller than the experimenta.ily · obs~rved 
increase. 

Section 2 shows by means or complex angular momentum methods 
that there are the interference terms in the ~which are in
creased with energy as th S. The masses or two particle showers are 
large enough,:. the chain or equalities (7) takes place. Here 1"1 
is .the Regge.pole, Irn. means the imaginary part or the roNard 
scattering ~plitude J'f'..:..j'f'.. .From the. Gribov reggeol1';,alcul;,s 

. it ro1lows thet to . (f -r1 loop' ~n the diagi:-am eo=esponds·'· sin.:.· 
gularit?' .e.. <J-: o~...,). So, two-particle unitarity ,in the t-channel 
gives expression (B) ror partial .. amplitude. From·Mellin transrorni 
(9) we have ror the leading term at large S ex.(10) 1r CX?..< ()(?• , 

or (11) i:C.ti"l:
1 

>o("tl So~ ,u r 2 is .a pomerQn, the .interference conJ;ri• 
bution to Otot is increased 'as . e., S'. A' sinlilar :consideration 'in '~ • 

the one shower process (12) leads to asymptotically constant . 
interference contribution. It is worth-while noting that non
decreaeing interference' mechanisms do not violate the Pomeranchuk 
~heorem, and the ;relativ~ value or the Ot.t; W:~rea~e. d~es n~t · 

·depend upon the nature or scattering particles (see(14)). 
In section ' the detailed calculati:on ~f~ th~ Feynmru:l·diagram 

is rulrilled. If the f-meson is treated.~ an elementary p~ 
ticle the r-P .exchanges interference contribution to the .. 6o,t 
is described by (27), where 'the t-~omentum transfer squared,S1 ,s2 
are shower masses squared,\- trn: :f 5:>. • ·;The · reggesation of 
(27) is carried out under the ~following' requirements: 

1. 1r t-+m~ • the reggesation rormula should tum' into (27); 
2. the particles are produced in·multiperipheral chain; 
3. the last particles in the two chains, which are connected 

with the exchanged r-meson,are f'jj -mesons; s .<' 

4. the Veneziano model ror re~idue is chosen. . 
As a result we obtain expressions (28) and . (29). After in

tegration in the linlits or (30) and (31), we obtain (,34), where 
I is integral (35), which is egual-2~ By adding the contributions 
rrom w and 1' -meson exchanges we rind that in the energy interval 
IHEP-ISR interlerence adds 'to CS:: about 1 mb. So, this efrect is 

,remarkable) 
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1. BBE,4EHHE.llOCTAHqBKA. BOJIPOCA -~ 

\ ~ ,. ; ·. ' . !::~ . . . •' .,,..i_ 

. 3K<;nepHMeJ.:I~aJIL~~~e .o;aHHble o nonHLix <;e'lempix p_-p . 
B3aH~w.neiicTBHH, nony'leHHLie a'e.na:Bao aa BcTpeiia@x :KonL
n:ax's.QEPHe .11;2; BHHTepsam! 3Hepruii46o <.·s<:i7BOT3el 
BMecTe .c paaee ony6JIHKOBaHHbi~.ui ·pe 3YJibTa ;a_'~. 3KCnepH:: . 
MeHTOB c :KocM:H..JecKHMH .riy~ni-Mu /3,.4/ BimoTi:' ~o · · · s ·~ 
~ 60 pop T3e 2 .cBu.n;e-iehLcTByro1-· o. aanuquH Me;inea:Horo , 
yBeJIH'IeHHH UOJIHOrO Ce'leHHH .. , p-p B3aHMO.l{eHCTBHH/H c'eqe-:· 
auii B3aHMo,neiicniB:x npo~oaoB · [aTOMHLIMH 1I~paMu/:B o6-· 
JiaCTH BbiCOKHX 3HeprHH. 3TO B03paCTaHHe ,l{JIH p- p B3aHMO-
.zieHCTBHH MO)I(eT 6biTb OUHCaHO tlJopMyJIOH \, . 

. 2 . ' ' 
a to~.= [_38,4 +0,5fn (s/140)'] 1 M6H~ . /l/ 

Xon1 3KcnepHMeHTaJibHLie ,naHHble .nonY.CKaroT u'cnoJib30Ba- · 
HHe H ,npyrHX Bbipa)l(eHHH, HJ /1/ BH,i:tiio, 'ITO Ha6mo,naeMbiH 
pocr· c~'leHHH c 3HeprHeii .naneK ,.oT aacLIID:eHHH npe.ne·.rra-· 
<llpyaccapa-MapTeaa /SlrJJ.e c.ire.nyeT· o~AaTL /6/ 'nepe.n· 
2n Cs /s Q) • CYin:ecT:Beaa'o 6on1.mero Ko34JtlJHn;He:U.:ia·: ~'171m;";, 
=60 M6H. 0 TOM )l(e. CBH.l{eTeJibCTByiOT ,naHHbie "0 BeJIH'IHHe . 
,ce'leHHJi ynpyroro pacceHHHH. . . 

·· Cpe.nu B03MO)I(HLIX npH'IHH~ npHBO.l{Hin;HX K aa6mo.naeMOMY 
3KcnepHMeHTaJibHO 'pocry ce'leHHH B3aHM'o~eiiCTBHH'c. 3Hep
rueii, · Heo6xo,IUIMO c>TMeTHTL npe,ncKa3aaue TeopHH KoM
rineKcHLIX' MOMeHTOB. Cornacao rpHGOBY /7/ UOJIHble a.n-

. pOHHbie Ce'leHHH . np:n'GJIIDKaiOTCH .· K CBOiiM ·ac:HM:nTOTH'IeCKHM ". . .. - .. 

3 
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3Ha'!eHHJIM CHH3y, 'ITO·CBJI3aHO C BbiMHpaHHeM·BKlla,IJ;aiiepe- ·. 
paccesmiii. O.nHaKO pa60TLI Tep- MapTHpOCJIHa H COTpy.[{HH..;. 
KOB /8/ no:i<a3biBaiOT' ino O,IJ;HOH 3TOR npH'!HHbl. Jie,IJ;OCTaT01{-· 
H:o .D:ns o6'bsclieiiHJI Ha6nro.IJ;eHHor·o 3~4JeKTil pocTa ce'leHHii 
p - .P B3aHMo.IJ;eiicTBHJI, _xoTopLiii Ha HHT.ep:aane 3Ha'!eHHii 
140 -~-· s ;s; 2780 T3e 2 cocTa:anxeT 4±0,6 .w6H. · 

. · B HacTos~eii pa6oTe paccMaTpH:aaeics BKna.IJ; 3nexTpo
MarHHTHhiX B3aHMO,IJ;eHCTBHH B IIOllHOe Ce'!eHHeHeyiipyroro 
paccesim.Ji a,IJ;pOHOB~ ITo:Ka3imo, 'ITO. np:ii BbiCOKHX ·3HeprHsx 
OCHOBHOH · 3lleKTpoM:arHHTHbiH. 3$41eKT CBX 3aH · C HHTep!llepeH
uHeii MeXaHH3MOB .06MeHa. y ·KBaHTOM H BeKTOpHbiMH Me-. 
30HaMH. 3TOT BKna,IJ; nponop~HOHaneH nepBOH CTeneHH no-
rapH!l~Ma :meprH:H •. · '· -··. . • · .· · · - .· . 

· · Co :apeMeHH"pa6o-T i:(pH!.uiKo:aa ·Jg I H'oco6eHHolloMepaH
.iyxa H m:MymKeBH'!a. /:10/, a TaK)I(e ,IJ;pyrux aBTOpOB /11/H3-
:BecTHO, · 'ITo BKna.IJ; · 3m!i\TpoMarHHTHoro B3aHMO.IJ;eiicT.BHJI 
/6e3 yqeia HHTep!llepeHigni- cjcilnLHLIMY :a· ceqtniHs p.B:.IJ;a_ 
HeYIIJlYfHX npo~ecco:B; r,liE(Bo3MO)I(eH :o6MeH !lloToHOM, pac
TeT C .. 3HeprHefi:. ,l(nJI 6H.HapHblX nponeccoB, B KOTClPLIX O,IJ;HH 
H3 a,IJ;pOHOB, B036y)I(,IJ;aJICLi. o6pa3yeT · pe3oHaHC /Macca 
M* , cnHH S* /, ce1{eHHe'pacT~T c 3iieprueii nponop~oHanL-
Jio !!epBOH. CTeneHH i:u:n:-apu!l~Ma 3HeprHll '· ' ' 

,. ' 

-l2S*+l 2. -- M* 3 PL 
a. =--· ·l6rra G (0) ( ) r. * rn -·/2/ 
tot . 2.5+1 E . M *2-M2 -M -.My •IM*2- 11.12· . 

:" !" '' 
3TO. npOHCXO,II;HT. H3 ~ 3a TOr_O> 'ITO. B CHllY paBeJICTBa HYlliO 
MaCChi 4JoTOHa ,IJ;H~epeH~HallbHOe ce-.feHHe. d a /d t' . O,IJ;HO-
4JoTOHHoro . o6MeHa CHHrynilpHO. B . o6nacTHManhiX ne{)e,lia:Bae -:· 
MLIX HMnynL_COB, a 3Ha'leHife MHHHMallbHOro 3Ha'!eHHJI KBa,IJ;- . 
paTa nepe.D;aiiHoro 4-Ii:M:rryni.ca:. tm pa,IJ;aeT c.poc-fo.M 3Hep~ 
rHH ·s .• · .. ·· ·. · . .· 

· KaK. noKa3aHo .B: pa,6oTe IToMep~H'Iy~a H ll~y~~e~n~ii~~ /IO~ 
'IHCTO 3lleKTpOMarHHTHLIH · BKna,IJ; / 6e 3 ,Y'IeT~ HiiTepljl~p~H~HR 
c CHllbHbiM/· B nonHoe ce'!eHHe. CTOllKHOBeHii.H c o6pa30Ba·..:-

. . . . . . ' ..... ; . ~- •. ,. . - • : .. ' ( '~.! . ... . . . . ~ 

HHeM • .He. pe 30HaHCa, _a. O,IJ;HOH .. CTPYH 'laCT~ pacTeT, KaK 
KBa,D;paT norapH4JMa: 31{eprHil~_ HpH. y~e*e,· ne3aBH.C':f!-IOC~H 
oT ;meprHH non:Horo ceqeHHX y- p B3aHMo.zieiicTBHJI npR 
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BbiCOKHX 3HeprHJIX aCHMIITOTH'!e CKH rnaBHbiH qneH B Ce'!eHHH. 
o6p~30BaHHJI O,IJ;HOH CTpyir H~ee~. BH,IJ; /10 ,12/ 

- . 2 .. - ... 
a . ._. - _e._ ·yP n 2 $ .. 

tot · = -a. t.n --, 
_, 2rr2 T .m2 

/3/· 

r.IJ;e a ~P ·· - nonHoe c·e.~eHHe- 11orn·o~eHip1 norrepe'I_HLix !ll<no
HOB. IIOJIBJieHHe ,IJ;OIIOiiHHTenLHOH ITO CpaBHeHHIO · C /2/ CTene
HH. en s CBx3aHo c paBeHCTBOM CIIHHa !llinoHa e,IJ;HHHUe j12~ 

-· Ha · HHTepe c K uccne~ominliro 3ne:KTpo:MarliHTHoro BKJut~a 
B rrpoueccbl c o6pa3o:Ba:imeM o,n;noii cTpyH •qacTH~ ·KaK'ripH 
ManLI:X~ TaK H;~npH' ·60JibiiiHX 3Ha'!eHHJIX ::_ t He,IJ;aBH0-·6binO 
BHOBL o()pairieHo imHMaHne :apa6cJTax:1iepna,IJ;a~ ,l(apa, 3iina:Ma 
n ~l?a.HKnHHa /13(~ MaTHHjfHa; Tep-Hcaa:r<HHa, X?3e /14/; 
Jloy H TpeiiMaHa . I 15/ ryp,IJ;eHa 1161 ApTpy H Ho,IJ;xa j 17/. . 

' . " . t '. ' . ' . . 

O,n;Ho!lloTOHHLIH o6MeH npHBO,IJ;HT·TaK)I(e K rrpo~eccy c o6-
pa3oBaHHeM ,,IJ;BYX llHBHeii '!aCTHU. Ilo.fnioe Ce'!eHHe; oGH3aH
Hoe· BKna,n;y 3llei<TpOMarHHTHOrO B3aHMO,IJ;eHCTBHH/ pacTeT 
npH BbiCOKHX 3HeprHJIX, KaK KBa,IJ;pa T norapH!l~Ma 3HeprHH /12/. 

,; 

: . : yP 2 . . .. : 
-, a(aT. ) . . 2 . 2 . . •·' 

a tot = l· fn. ( s/m ) ..• 
· · (2rr) 3 /4/ 

. . 

'3 :··· 

3,IJ;eci. a =0,5 T3e/c 2 
- rrapaMeTp,x.apaKTepu3yro~Hii 3aBH-

CHMOCTL a.YF .· OT KBa,n;paTa MaCChi !lloTOHa .t: 
T 

:·~· a · YP 
aY P ( t) =-' -. .-.. - a T (-O) 
· T ·a-t .. 

4-~-

II pH yqeTe 6onee .. BbiCOKHX IIO · CTeiieHH e 2 , paCTY~HX _· 
C 3HeprHeii_~Kna,IJ;OB B . a >:f , B03HHKaiOT 3lleKTpOMarHHT· 
HLie rrpo~eccLI, ce'!eHHH KOTOPLIX pacTyT 6LICTpee BTopoii 
cTeneHH norapH!l~Ma, "paJ·peiiiaeMoii" ii:pe,IJ;eno:M' <I>pyac~apa-. 
MapTeHa ,IJ;nx ceqenHii · 'IHCTo · a,IJ;pOHHLI'x B3aHMo.IJ;eiicTaHii; ·: 

EcnH cno)I(HTL · 3Ha'leiiu'x ce'leHHii, OTMe'!eHHLIX BLnne, 
. :H .IJ;o6aBHTL K HHM BKml..ri; po)I(,IJ;eHHH mmTOHHoii napbl a~poHa
MH, Bhi'IHcneHHLiii no. Heac:HMrrToTH'!ecKoii !llopMyne PaKa/12/ 

~ pp~ppe; . = 'a [28f3 ~l;S~~+(7~ 2+370H -348 
tot ·. ' 27 1T m 2 , ·-. 

. e 

5,. 
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TO B HHTepBane :.meprHif qa_CTHIJ; OTYCKOPHTeneii ll<l>B3- .ISR 
po9T celJeHHH He npeBLICHT 0,4 M61l. 3To noKa3LmaeT, lJTO 
C BKJia~OM lJHCTO 3JieKTpOMarHHTHOrO B3aHMO~eHCTBHH He -
CBH3aHa ocHOBHaH qacTb Ha6mo.naBwerocH pocTa celJeHHH 
p - p B3aHMO~eHCTBHH * . . . .. . . . 

· Bonpoc o B:Kmi.zie · 3ne:KTpoMarHHTHLix B3aHMoneiic.TBHii 
B pa3HO.CTb celJeHHH 11+ p H 11-p, K+ p H . K- p /H: T .n./ 
B3aH~O~eHCTBHH paCCMaTpHBa!IH <l>paHK!IJypT/12~ ropWKOB/20/J. 
ropWKOB, KypaeB, JIHnaTOB,. HecTepoB /21/,JIHnaTOB /22 
IlaTHJI, PaHpaMaH /23/ ,Ey,nHeB, ll.<I>.rHH36ypr /24{JIHna
TOB, <I>ponoB /25 I ,KoH,npa TIOK, B .E .KonenHOBHlJ/26/.ELmo: 
noKa3aHO. /12,22~26/, lJTO ~OJIH HHTep!IJepeHIJ;HH B BeJIHlJHHe 
pa3HOCTH ynOMHHYTbiX CelJeHHH B3aHMO~eHCTBHH na,naeT C 
pocToM 3HeprHH. TeM He MeHe·e 3TO ·He 03Ha1JaeT, lJTo HH
Tep!IJepeHu;HoHHLiii BKJia,n B. nonHoe CelJeHHe TaK:>Ke yMeHbWa
eTCH c 3HeprHeii. Bo BTopoM pa3~ene HacToHmeii pa6oThl no..; 
Ka3aHO, lJTO CYIIJ;eCTBYIOT HHTep!IJepeHIJ;HOHHble lJJieHbi, He 
na~aromHe .H ~a:>Ke pacTYIIJ;He c 3HeprHeii. ,lJ;nH ycTaHOBJieHHH 
3Toro npoBe,neH aHaJIH3 nono:>KeHHH oco6eimocTeii napu;HanL
HbiX aMnnHTY~ t -KaHana ·B nJIOCKOCTH KOMnJieKCHOrO MO

MeHTa /B j -nJIOCKOCTH/, COOTBeTCTBYIOIIJ;HX. pa3JIH1JHbiM. 
~HarpaMMaM <l>eHHMaHa. 3TOT nO~XO~ no3BOJIHeT CpaBHH
TeJibHO . npOCTO BbiHCHHTb :.mepreTHlJeCKYIO 3aBHCHMOCTb 
BKJia,na 3THX ~HarpaMM npH BbiCOKHX 3Hep'rH~X. IJOKa3aHOj 
lJTO HHTep!IJepeHIJ;HH ~HarpaMM C 06M(moM O,IJ;HHM !IJoTOHOM 
H ·BeKTOpHbiM Me30HOM B npou;ecce nepH!IJepHqecKoro po:>K-

* B pa6oTe <I>paHK!IJypTa /12/ o6cy~.na~acL B03MO:>KHOCTL 
TO.CO,' lJTO npH CYMMHpOBaHHH onpe~e-JieHHOro· KJiacca ~Ha
rpaMM . 3JieKTpo:MarHiiTHOro pom~eHHH a~pOHOB B03HHKaeT 
JIOrapH!IJMHlJeCKH paCTYIIJ;HH BKJia~ B nOJIHOe CelJeHHe; KOTO
pbiH H¥eeT nepBbiH nopH~OK no e 2 • Ey,nHeB H rHH36ypr /19/ 
yKa3amfHa TO, lJTO ·celJeHHe H3JiyqeHHH !IJoTOHOBBHeyrrpyrHX 

- ._ npotieccax MO:>KeT· aCHMnTOTHlJeCKH paCTH, KaK KBa~paT JIO
nip:H!IJ:Ma. 3HeprHH, TaK:>Ke B. nepBOM rropH~Ke no e2; O~:Haxo 

:B HaCTOHIIJ;ee BpeMH KOJIHlJeCTBeHHOe. paCCMOTpeHHe 3THX 
· npou;eccoB He npoBe~eHo. 
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~eHHH ~BYX CTpyii lJaCTHIJ; lipHBO~HT K norapH~MHlJeCKOMY 
B03paCTaimro CelJeHHH. 0THOCHTeflbHaH 'BeJIHlJHHa B03pacTa
HHH nOJIHOrO CelJeHHH ~OJI:>KHa 6bi'Tb O~HaKOBa ~ml B3aHMO
~eHCTBHH BCeX COpTOB lJaCTHIJ;. 

Heno.cpe~cTBeHiiLiii pacqeT ~HarpaMM <I>eiiHMaHa, no3Bo
' JIHIOIIJ;HH IIOJIYlJHTL BenHlJHHY CelJeHHH, npoBe~eH B pa3~ene 3·. 
· Haii~eHo~ lJTO nonHoe celJeHHe p-p B3aHMo~eiicTBHH, 6na;. 
ro~apH· HHTep!IJepeHIJ;HH o6MeHOB y -xBaHTOM H BeKTopHhiMH 
Me3oHaMH B npou;eccax c po~eHHeM ~Byx cTpyii ·qacTHu;, 
yBenHlJIIBaeTc_H Ha HHTepBane 140 ~ s ~ '2780 T3e 2 Ira 
,. 1 M6H. 

B pa3~ene 4 o6cy:>K~aiOTCH nonylJeHHbte pe3ynLTaTLI 
H B03MO:>KHOCTb HX npHMOH. 3KCnepHMeHTaJibHOH npoBepKH •. 

~ -

2. BMEOP AJ(POHHOTO MBXAHH3MA,,4AJ011(BTO 
PACTYli(HH BKJIA,l( BHIJTBPri>BPEJH(HJO . . 

Pacc~oTpHM npou;ecc c po~eHHeM ~Byx JIHBHeii qacTHIJ;._ 
IJyCTb a~pOHHaH aMnnHTy~a OTBelJaeT BKJia~y nOJIIOCa Pe~:>Ke 
rl • a 3JieKTPOMarHHTHaH - o6MeHy O~HHM !IJoTOHOM. B c.iiy
qae, KOr~a 3!IJ!IJeKTHBHbie MaCChi JIHBHeH BeJIHKH no cpaBHe
HHIO C MaccaMH lJaCTHIJ;, HMeeT MeCTO ~enolJKa paBeHCTB, 
H306pa:>KeHHbiX rpa$H1JeCKH- . . 

z(l:X"3:) r_ K 
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• :;3,!J;eCL npOBO,ll;HTCH :C}'MMHpoBaHHe IIO ·COCTO.HHHHM .H 'IHC· 
ny po~eHHLIX ''laCTHD:, .. · t2 :- no moe, .ziaiOIIJ;HH ,ll;OMHHHPYJOIIJ:HH. 
B aCHMIITOTHKe BKna,ll; B rrpon;ecc yp·-+ -r 1 p; a ·Im; 03Ha-

. • qaerc· MHHMYIO qacTL. aMrrJIHTY.IJ:LL :noro rrpon:ecc_a arrepe.IJ:. 
• ... Orrpe,!J;enaM nonomeHae ,KpaB:He rrpaaLIX oco6eHH<?CTeB: 

·· B.;:j ·rrnockOCTH .IIapn;aanLHOH :aMII.rniTy,ll;LI 1: --KaHana )~nH 
.• rrocne,ll;HeB: • ,ll;HarpaMMLI a 17 I. IIonL 3 yH cL · rrpaaami.MH pe.rpKe- _ · 

OHHoB: ',ll;aarpaMMHoB: . TeXHHKH Tpa6oaa /27/, MO)I(HO '· iiony
. <iiiT:b~; -~To·, rreTne y-:: r} · Ha :noB: .IJ:HarpaMMe.:rrp:B: t ~~0 
· OTBeqaeT oco6eHJIOCTL en[j _;_ ar1 (0) ] , . ~,ll;e a rl ( t) -
"TpaeKTOPHH rro.riroca r1 ; Pe,!J;meoHy · 'r2 · ~TBe'laeT rroJIIOc 
~ f;7;;_ar{(O)]J B · aMIIJIHTy,ll;e Iiepexo,ll;a pp·-... yr1 '.; BKna,ll; 
,ll;HarpaMMLI 17 I B ,ll;ByxqacTH'IHOe ycnoaae yHHTapHOCTH 
B. 't. ';,. :Kaliane )rpHBO,ll;HT .. K cne,ll;yrorn:eB: oc'o6eHHOCTH B ~:uip
n:aaJiLHOH a'imJIHTy.zie: 
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~nH HaXO)I{AeHHH 3HepreTH'IeCKOH 3aBHCHMOCTBaMIIJIHTY,ll;hl 
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BaHHeM MeJIJigHa-llarrnaca · 

. 1 . d"' 
TJ. (s,t) =;J,¢J.{t)(J +-

2
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J sm 1TJ 
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lf3 cpaBHeHHH /10/ H /11/ BLITeKaeT Ba)KHLIH pe3ynL
TaT •. :·3HepreTB'Ie.c-Kyro 3aBBCBM'o'cTh .:iiiir~pqiepeHIJ;HOHHoro 
qneii~. o!lp_e.IJ:eJIHe?:":B_e_nBqJ!Ha. dr~, ({>) ,' __ T._~-~- c~eAytn pa~- : 
CMaTpHBaTL nBIIIL Te MeXaHB3MLI._ r,ll;e ri - IIOIIIOC fiOMe
paHqyK_a,_ a ·r-1 M.()meT 6LI~L, -H_aiTJ?BMe~, rier<r?pHhltd,·~e3o
HOM~ TaKHM' o6pa3oM:'aH-repdJepeHI.{BH, MexaHB3MOB, o6yc~ 
noaneHHLIX ·o,ll;HodJoT<lHHLIM 'o6MeHOM B o6MeHOM BeKTOpHbiM 
Me30HOM B npon;ecce. C po)K)J;CHBCM ,ll;BYX nBBHeH_ 'lad·BU~ 
,ll;aeT norapBdJMHqec:KH' paCTYulBH · aima.n; B rrom{oe ·c'etjeHBe . 
C :,z:(pyroii .cropoHLI, aHanorB'IJ!aH 3mbKTpoMarHBTHaH iroi:rpaiJ_• 
Ka, CBH~amiax c' o6MeiloM noniOCOM lloMepaHtiyr<a (a r (0) ,;l),. 

. na)J;aeT o6parHo nporropuBoHarr-bHo.norapBdJM:y· 3He'prBJ /12.2o/. 
. •( .. . . . . . . . . . ... ' . . . . :. . . . 

· PaCCMOTpBM Terre ph IIpOI.{CCC C po)K)J;eHBeM O,ll;HOH CTpyB.' 
fipeo6pa30BaHBH, aHanorB'IHLie /7 i, IIPHBO,lJ;HT K ,ll;HarpaMM'e, 
IIOKa3aHHOH B /1'2/. 

/12/ 

,-;, .... ·' ; ' ~ -~. . "~ -_. ·- ... 
BKna,ll; 3TOH· ,ll;HarpaMMLI :B napuHanLHYIO aMnnHTY.IJ:Y · t_, -. 

KaHana' IIPHBO,ll;HT K cne,ll;yiOIIJ;CH oco6~HHOCTB:· . ·· ,; ,. 

Pn [ · ..:.·it' >(o)'] ' 
2 · J r 1 

¢. ~e 
·: l -[ j ~a. ( 0) ] " 

.,_-, r2 ',. ' 

•• t< !" . ' .. /l~il 
. .. "'-......._ . ; ." . "}' 

KaK a a. npe,ll;LI)J;YIIJ:eM cnyqae, Hari6onee 6naronpHHTHOH 
HBJIHCTCH. CHT)'ai.{BH, KOr,ll;a r 2. - IIOMepoii, a r l -· BeK'
TOpHLIH MC30H .. fipH 3TOM BKna,ll; JIHTepdJepeHI.{BH B 'nonHOC 
ceqeltHe aCHMIITOTH'ICCKB IIOCTOHHCH. B OTnH'!He OT ·cny'laH 
'IHCTO 3neKTpOMarHHTHOrO BKJia,ll;a /12/, TaK KaK ·MaCChi Me-. . . 

30HOB OTJIB'IHLI' OT HynH, HHTerpHpOBaHHe IIO nepe,ll;aHHOMY 
HMIIynLCY He IIPBBC,ll;CT K IIOHBneHHIO ,ll;OIIOnHHTenLHOrO no-

. rapBdJMa. 3Hept'HH;· KOTOPLIH; MOr 6LITL IIOTep~H B npose_neH-
iioM''aHana3e. · ,. · - ·· · · <· ·.·· • · .-. ;: ;;_. ' -· -:: 

} < \ "~· ~ 
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3·aMe):'HM, ~TO IJOCKoniKy TpaeKrOpHH BeKTOpHbix,Me3o- .· 
HOB o6na~aroT oTpuuaTeni.Hoii cHr:Htnypoii, paqcMoTpeHHiie 
Bbiiiie He . na)J;aiOIUHe c :meprneii . a:Kna)J;hl_. Hin'ep«<JepeHUHH 
:meKTpoM·arHHTHoro H cHnLHoro 133aHMOJJ:eiicTBHii IieMe.HHIDT 
3HaK npH -~aMeHe OJJ:~OH }i3 HaneTaiOIUHX 'iaCTHU aliTH'iaCTH
ueii,. · T .·tL_ He ' MoryT . HMHTHpoaa Th liapymeHJie . reopeMLI 
IloMepaH'i}rKa *~ ·. · · 

. 113 J];Harpa~Mbl /7/' H ~BOH.CTBa «iJaKTOpHJaUHH Ce'ieHH.H 
npouecca yp .·~ r 1 p · BbiTeKaeT· e~~ OJJ:H~ H~Tep~cH:oe cn~JJ:
CTBHe. 0THOCHTenbHOe B03pacTaHHe· nojjHoro Ce'ieHHJIC yae
nH'ieHHeM :mepniH · 3a cqer HHTep«<JepeHUHH 3neKTp-o:MarHHT- · 

• :- · •. •·: _• ., .~._~t·_.-U~.: >,o'•,•,'-: • .•·-~. 

HOrO H CHnbHOrO B3aHMOJJ:eHCTBHH OJJ:HHaKOBo· J];n.H.BCeX,'iac-THll::. .· ,. . . .· , . .. . . . 
.t 

!>.a PP !>.a np !>.a Kp !\a 
TTTT 

tot tot tot tot 
= = ·-- == , •• /14/ a PP a rrp a Kp a TTTT 

tot tot rot · tot 

3. PACqET ,l!HAFPAMMhl tPEhHMAHA 

llpOH3BCJJ:CM npeo6pa30BaHH.H, COOTBCTCTBYIOJUHC H30.-
6pa:lKCHHI>IM rpa«<JHqecKH B /7 I. ,[(n.H Ha'iana 6yJJ:eM C'iU:TaTb 
BCKTOpHbiH Me30H He .peJJ::lKeOHOM, a 'iaCTHIJ,eH · H JJ:n.H KOH
KpeTHOCTH Ha'IHCM c p -Me3oHa. To:lKJJ:eCTBeHHOCTb npo
TOHOB Y'ITCM ll03:lKe. 

AJJ:pOHHa.H aMnnHTYJJ:a po)KJJ:eHH.H· JJ:BYX nHBHeii c KonH
qecT_BOM 'iaCTHU n 1 _H n 2 _ B Ka:lKJJ:OM H3 HHX HMeeT BHJJ: 

P . . gfll'- q ;;; · .... pP. .. · PP 
Tnln2 ( s,s 1 ,s2 ,t} . t - m2 .T fL ( sl ,t,'!1) Tv ( s2 ,t,n2) 

p 

/15/ 

* ,[(n.H npoue CCOB C o6pa30BaHHeM OJJ:HOH ·. CTPYH Ha- 3TO 
6Lmo o6paJUeHo BHHMaHHe B pa6oTe KoHJJ:paTIOKa H B.·E.Ko-
nenHOBH'ia/26/. · 
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- KBaJJ:paTbl 34J«iJeKTli"BHbiX·Macc nHBHCH,. q. -

nepeJJ:aHHbiH 4-HMnynbc_(q2=t) ,'(:P(6 1,t,n 1 ) - aMnk-

TyJJ:a ·npou~cca pp -. n1 ( 6 1) .- . .· . 
· AMnnHTYJJ:a o6MeHa y -.KaaHTOM JJ:n.H Toro :lKe npouecca 

J];aCTC.H Bbipa:lKeHHeM 

1
, y ( _ ... )· .g.\a·.,rYP( . )TYP( t )·· 
. 6;61 ,6 't =-- ·, 61 ,t,n 62' ,n 2 ' ./16/ 
!11 n2 . 2 t 1\ a 

.·.,, 

rJJ:eT~P(6 1 ,t,n~)- aMnnHTYJJ:anpouecca yp ~ n 1 (~ 1 )-.· 
{BKnaJJ: p- y HHTep«<JepeHUHH :B BbipaliceHHe JJ:n.H JJ:H«iJ«iJepeH.:. 

UHanhHOrO ce'ieHH.H MO:lKHO npeJJ:CTaBHTh B BHJJ:C 
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KpoMe Toro, H3 yHHTapnocTH H 
S - Ma TPHD:LI cne.nyeT, 'ITO 

T -HnBapHaHTHOCTH 

":- . ~ . ~ . - . ·. -' ;: ~ ... . 

YP pp* . yP.,.PP · . · ·. 
; T ,\. ( s 1 ,t,n1 )T11 (s1 ,t,n 1.) d.r0 (= 2 lm TAll' , (sl ,t I~~) I .tr:= 0 :-~ 

I .. , . 
Spin /20/ 

w~w . 
3.necL TAll ( s 1 ;ti ,t) 1"\ = 0,- aMnnHTy.na tiJoTopo?K,D.eHH.H 

p -Me30Ha Bnepe.n C "MaccaMH:' p H y , paBHLIMH ..j t • 

YlJHTLIBa.SI /18/-/20/, JanmneM /17 I B an.ne· 

da int 'l 

at as 
1 
a s

2 ( 2rr) 3 8 2 

-~! . • . • 

.( g 
/LV 

(t-m~)t 
.p 

X 

~ ; 

/21/ 
yp~pp.. yP-+pp 

x lm T \ ( s 1 ,t
1 

,t) I lm T ( s 
2 

,t 
2

,t) It 
0 1\ 11 t

1 
= 0 a v 

2 
= 

AMnJIHTY.D:Y tlloTopo:JK,D:eHHH p -Me3ona. MO)f{}IO npe.ncTa
BHTL B cne.nyroi.Q_eM BH.D:e: 

yp·:.. PP q q ,\ 
T \ . ( s l ' t 1 ' t) I = F ( s 1 't) ( g \ - ~--) + 

/LA t1 ==0 /LA q2 

.. 
' l . 

+ ~ G ( s 1 , t) ~~ u d{',\ • /22/ 
( p q) 

3.necL.BBe.D:eHLI 0603HalJeHHH: d == p - l q , 
111 111 q 2 . 11 : 

F( s 1 ,t). · H G ( s 1 ,t) - neKHe cipyKrypnLle tPYHKD:HH: Ilpe.n
nonara.SI, B COOTBeTCTBHH C 3KCnepHMeHTaJILHLIMH .D:aHHLIM~, 
MaJILIMH CelJeHHe nornomeHHH UpO.lJ:OJILHLIX Y -KBaHTOB H OT
HOIDeHHe peanLHoii K MHHMoii qacTH aMnnHTY.D:LI tlloTopo:JK,D:e
HHH p -Me30HOB Bnepe.n, MO:>KHO Bhipa3HTh F H' 'G'qepeJ, ce-

. -· - " . - -· " 

'leHHe. po:JK,D:eHH.SI p -Me30HOB nonepe'IHLIMH )'/ -KBaHTaMH Ha 
npoTonax: 

12 

l 

~ 
( ,. 

. ~ 
' 

I 

t<'' 

. Im F ( s , i) -;;; 4 s [ " 
'"" 1 ~ . ;· 1 

yp->pp(-s ·;t ,t) i/2 
a ·. 1 2 . I., ] , 
. t =0 . 1 '; . dt(' 

·,r: ... _: 

.,., 

.'G ( -~ 1 , t) v2 
1- _l 

t 

/23/ 
. ~- .· . 

/24/ 

l p l 2 q) . . 
3.necL V 1 2 = '

2 
, P 1,2 - 4-HMUYJILCLI HaneTl1lQIIUIX 

! q . 
llpOTOHOB, t1 -~ KBa.npaT nepe.naHHOrO 4-HMllYJILCa B peaK-
Il;HH ·'yp ~ · pp , a t .; kaa.npaT Mace p. H · y • ·· ·' · 

[J Ilpe.nnonara.SI BeKTOpHyro .D:OMHHaHTHOCTL H cnat)yro Ja-_ 
:BncHM:ocTL aMn'.tiHTY.D:LI · p- p pacc.e.SIHHH oT MaccLI aeicT<>p-
HO~O Me30Ha, HMeeM 

daJ:'ll~P:P ·(sr;tl,t) 

-----1 
,d t1 t1 =:' 0 

yp~pp \ 
m2 da · · · · (si,t 1;0) 

= ( . )2 

m 2 - t 
P. 

' .. ~' '. 

---.,.-----1 
.. '-t 1 = 0 dt·i 

-· . '. -~ ! 

. - . /25/ .... ·.' 'c' : .. • . .· . 2''' .. 
Hac 6y.neT HHTepecoaa TL o6nacTL s,~ ,s ?>m",t.. IIo3ToM:y 

da Y{):--'f~ (s1 ;t 1) /dt11t' ==0 . MO:>KHO ClJHTaTL lie' 3aBHCHIUHM_ 
· .... ·:. . . . 1 . •: .' ,, 

OT S l, , H H3. /23/-/25/ llOJIY'IHM , · · ..... 

I T y p :-- pp . 4 si m 2 d a y p ~ p p 
m /LA ( s 1 ,t 1 ,t) I . = . p ( 1T -- I ) ~ 

. tl=O (m2-t) d t =0 x 
. ' • ' . . ' ·." . · P · · . l}I . : · l .. , 

" A . ~ :) -~ ~:': 

d lll d I,\ 
2 ) .• 

.q m . 

.. . 2 . 
r.ne '··•' .~ . . , l v

1 
1/2 

d 111 = d 111 /d 1 , a d 1 = {l ·- -y-) . . 
IIo.ncTaBnHH nonyqenHLie pe JynLTaTLI a/21/, nonyqaeM 

x(g -~ 
11,\ 

/~6/ 
•._l 

;. 

d ·int 8 t m4 da yp~pp · ... 2t 2 
a . .• m p ( ] 

-~:-. -- = -2 -_ - .--1 .·. [l+ 1+.~) • 
dt'dsi ds 2 rr ... s· t(t-~)3 . dt 1 t

1
=: 0 t.m: 
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3,IJ;eCh - tm=s 1s 2/s -, MHHHMalibHOe 3Ha'!eHHe - t ,IJ;ll.H npo-. 

n;eccon c ,IJ;BYMH CTPYHMH qacTHU. . . . . 
· IlpoH3Be,IJ;eM · pe,IJ;)Ke3an;Hio cl>opMynLI /27/. Pe3ynLTaT 

,IJ;Oll)KeH y,IJ;onneTBOPHTh cne,IJ;yiOIIJ;HM. Tpe6 onaHHHM. 

. 1. II pH t-•in 2 pe,IJ;)Ke3onaHHa11 cl>opMyna ,IJ;Oll)KHa nepexo,IJ;HTh 

.B /27/. p ... . 
2. ·MO)KHO y6e,nHTbC11, '!TO MaKCHManbHa11 CTeneHh s 

B cnaraeMhiX, ~OffP)K.aiiJ;HX F , p~nHa ap (t) -1. JIH,IJ;HPYIOIUHH 

K03$$HUHeHT S• p ) ,IJ;Oll)KeH 6hiTb TOllbKO nepe,IJ; npOH3Be

,IJ;eHHeM· G(s 1 ) G(s 2').; 

3. liy,IJ;eM C'!HTaTh, '!TO '!aCTHIJ;bl po)K)J;aiOTC.H B Mynh:: 

THnepH$epHqec:KoM pe~HMe,, T.e. ·s ,IJ;mi)KHO axo,IJ;HTh a Ko~-~ 
. · · a (t). '· • '· . . . 

6HHaiJ;HH ( ) p .. , Tp;e 11 - Macca CaMbiX Me,IJ;neHHbiX · 
606162 ... 

/B C.IJ;.M./ po)K)J;eHHbiX .qaCTHU HllH cryCTKOB '!aCTHU, I<OTO

pbie 06MeHHBaiDTC11 p ·Me30HOM;_ ~O - MaCIIITa6HhiH MHO)KH

Tenh. 
)l;n11 HaXO)K,l1,eHH11 3aBHCHMOCTH peanbHOH '!aCTH. Bbi'!eTa 

OT t BOCOOllb3yeMC11 MO)J.ellhiO Benen;HaHO. IJpH 3TOM nony-
. . -1 , , 

'!HM TaK)Ke, '!TO s 0 =as , r)J.e U 5 - HaKllOH TpaeKTOpHH 

noniOCa, · o6MeH KOTOpbiM B03MO)KeH B. s -KaHane. 3Ta 

BellH'!HHa,. KaK H 3Ha,'!eHHe 11 , 3aBHCHT OT COpTa "Kpaii:HHX". 

a nHBH.HX qacTHU. C'!HTaH · KpaiiHHMH. qacTHuaMH nHOHhi, 

MO)KeM OOllO)KHTb 

, , ··~ 
a "'a· 

s p 

IIepeqHcneHHLie ycnoBHH onpeJJ.enHIOT BHJJ. pe,IJ;)Ke3onaH

Hoii cl>opMynLI: 

·daint 

dt dsl ds2 

x ( -~m 
11 4 a'. .p· 

14' 

16 da yp-> PP . . .. 
-·- . I . a, r [ 1 - a { t) ] exp [l- a { t) ] X 

d t 1 t1 ~0 p p p 
= ---

rr2s 

""''( 

4 
2) .. mp 1-a. (t) t t 

)' p {~+'2-,-+ -· /28/" 
t tm t!ll 2.., t) 2 

·p 

j 

IIocKonLKys1H. s 2 BXOJJ.HT · B /28/ n DH.IJ.e · npoH3BeJJ.eHH11, 

MO:lKHO, BhinonHHB OJJ.HO HHTerpuponaunc, nony'!HTh 

.d int 8 , d yp->pp . -t· .· 
a . a a · m 

---:,- = 2 ! _ explf l-u 
1
(t)][l-Cn\-,-

4
-!]lx 

d t d t TT. • d t 
1 

t I-- 0 ( · a ft 
m P 

t m t n I (.-·- + 2 --.+ 2)m 
s t m L -2 
--l !(l- -.?.) , 
4M. . m-

/29/, 
t . t m . ~, .. 

p .. 
c . , 2 ? .. I' 

3)1.ecbM >>m -- HH)KIIIIH npe)J.en IIHTcrpflponamiH no s 1 II s 2 • 

)l;mi JJ.anLHeiirnero· 6onee To.qnoe 3miqeniie ~I · necyiiJ;ecT-
. . . 

nenno. 

OnpeJJ.e~mM npe)J,enhr .HnTerpiiponamor .B /29/.- TaK·KaK r! . . . " . . . . . 
qacTHuhi pO)KJJ.aiOTCH MYllhTIInepHI}lepnqecKH, M«?)KHO 3anH-. 

CaTh, '!TO 
Sfl 4 

-t <-t <--
m 

.!'I 6 2 

lf3 /30/ 
JL 4 / 2 

- <-:- t· 'fl • 
s m 

TaKHM o6pa3oM, 

~ fl 4 
=-= -----. 

L 
m 

/30/ 

/31/ 
__ , 

. .yp->pp 2 
8 , da -p : ·' ·s t . ·' : a · ·. m 

!!.a = ~ --- 1 J en!---· 1 dt 
IL 4 /tm 

tot TT 2 d t t 
1 

= 0 
4 

4l\1 4 m 
1 -M /s 

r . r[l-a (t)]x .. p 
t 
m 

I[
. t m 

x exp \1- a (t) .. ][1 + ~n I 
. P · a fL 

p 

tm t - dt 
Dl <-. - + 2-.o1 2) :-:-:--. -. 

. . t . . . t . . . . . t . 2 
m (1- --) 

m2 
' p 

/32/ 
BocnonL3yeMcH JJ.ll11 raMMa-cl>ynKuHII l}lopMynoii CTHpnHHra· 

H BBeJJ.eM HOBbie nepeMeHHhre x. = - t I fL 2 II Y = - t/ fL 2 
. m . 

Tor.n:a 

.· '·. /). ~. 
. tot . ~' 

-. 8rr -:"3/2{ 2a·, m 2)' ~ 
. ."P .• p 

yp.., pp 1 . 

2_~ 1 . r~: x 
m t =0 l . " .. - P. d t I M' Is fL ~ 

:;. 
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· ''''s,2x I/x a'm 20+By) · ·d. 
· •r . X . . p p. X 'f y ·. 

x ~n 4 dx I [- (1 +By)] (-+ 2-+2) s7"• 
. 4M. X B y ·. X (l+By) z 

/33/ 
. ? 2 

3.necL BBe,neHo ~ = 1; -_;m R. . 
3aMe!HM, qTO a p m p- :; . 1/2 • IIOCKOllLKY HHTerpan no . x 
cxo.nincg Ha HH:>tmeM .npe.nene H .s >> M %t 2, HH:>KHHii npetien 
HHTerpHpOBaHH}I no X MO)I{HO nonO:>KHTL paBHLIM Hymo. 
HeTpy,nHo BH,neTL, qTo ecnH no.n HHTerpanoM JanucaTL . 

• n· · s p. 2 x _ n ·~- . n X /l 2 m 2 
• . t.D - Lll ? 1- Lll · 4 . . ' 

.. A m- . 4M . 

BTOJ)OH qneH· He npHBO,!l;HT X paCT~eMy C 3HeprHeii BKna,ny 
B ceqeHHe. ' 

TaKHM o6pa30M, B acHMnTOTHKe HMeeM 

1'1a· 
tot 

. 2 d ·yp ... PP 8m a 
= const + 2 ~ -- I Hn-8 -

2 ' m 

/34/ 
1T 3/2 d t t = 0 

r,ne ·,nononHHTellLHLIH MHO:>I'HTenL 2 yqHTLIBaeT TO:>K,neCTBeH
HOCTL CTanKHBaiOIUHXC}I npOTOHOB /B npeHe6pe:>KeHHH BKna,nOM 
HHTepdJepeH:U:HH TY(ttu) c TP(u,t) /. ·· · 

3aMeHHB B ~BOHHOM HHTerpline I 

1 1/x · 1 · 
2 X -( 1 +By) X v dy 

I= B f. dx f.[- (1 +By)] 2 · (- + 2-L-+ 2) ·'"'5""'2 B y X ( 1 _.. ~ .,) C) fl. 
0 X 

/35/ 
nepeMeHHLie HHTerpupoBaHH}I Ha ~ = x/8 n. v = By 
nyqHM 

no-

.1/B 
I= f. du 

0 .. 

1/u 

I 
B2 u 

1 -(1+v) v 4 ~ dv 
[ u(l+v)] 2 (2-+B 2!.+ 20. ) --.-1 . 

u v (1 + v) 5 2 

~1 
·;. .· ; ;36/ .. 

JICHO, qTQ B_ 3TOM HHTerpane C~eCTBeHHLI ManLie 
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.... t 
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·/37/ 
r.ne f v - KOHCTaHTa CBH3H. V- y. 

IIO,IJ;CTaBHB qucneHHLie. 'JHaqeHH}I K03dJdJH:U:HeHTOB; KOH-
CTaHT cBx3H £ v 128 1 " ceqenH.xnp~uecca yp ., p p /29"/, 
nony-irH:M: ,· .. 

' ., s 
f'1 a tot = const + 0 ,38 M 16H • fn --
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• 

-~ m . 
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,Ha HHTepBane .:ineprnii 140 S s S . .2780 F3e 
BKna.n noJpacTaeT npuMe}:mo na l M6n. · 

3TOT 

4. 3AKJIIOlJEHHE 

TaKHM o6pa3oM, noKaJano, qTo HHTepdJepen:u;ug 3neKTpo- . 
MarHHTHOrO H CHllLHo:r:o B3aHMO,!l;eHCTBH}I rrpHBO,!l;HT npH,,. 
BLICOKHX 3neprHHX, llOMHMO na,naiOJUHX: C pOCTOM 3HeprHH 
H He· 3aBHcmqero oT 3HeprHH cnaraeMLIX, Ta!<:>Ke l<:·nonP,aB
Ke 1< .nonHoM:y. a.i:u>oHHo:My ceqeHHIO ,B3aHMo,neiicr:Bifg, KOTo
pax pacTeT · c . 3Heprneii, · KaK. norapHdJM . 3HeprHH. ,lJ;ng 

. YCTaHOBJieHHH 3TOrO OKa3anoci,' JJ;OCTaTOqHLIM TOrO dJaKTa, 
qTo . ceqeHHe. dJoTOpO:>K,neHH}I BeKTOpHLIX Me30HOB BITepe,n 
aCHMnTOTHqeCKH He 3aBHCHT OT :3Hepr'Jiu:· . - - . 

< 
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IJpH Bhi'IHCJieHHH BeJIHl.JHHbi nonpaBim K TIOJIHOMY ceqe

HHIO, · O,I:(HaKO, B03HHKJia He06XO,IJ;HMOCTh BOCTIOJih30BaThCH 

onpe,neneHHhiMH MO,I:(eJIHMH Heyi:rpyrHX CHJihHhiX B3aHMO,I:(eH

CTI3HH. no :.no:H npHl.JHHe nonyqeHHhiH pe3yJihTaT CJie,nyeT 

BOCllpHHHMaTh KaK · OUeHKy. IJ03TOMY Mhl He 06Cy)K)J;aeM 

3,IJ;eCh B03MO:>KHOe BJIHHHHe OTHOCHTeJihHOH KyJIOHOBCKOH 

clJa3hi, 3cllclleKThi norno~eHHH, yqeT pa3pe30B H T.n. lf3 np~
se.neHHoro paccMoTpeHHH cne,nyeT, 'iTO · Ha · HH'repsane 

3HeprHii qacTHU OT yci<opnTeneii M<I>B3- NAL- ISR paccMo;

TpeHHhiH HHTepclJepeHUHOHHhiH BI<na,n ,naeT 3~MeTHYIO /a 

MO:>KeT 6hiTh,H OCHOBHYIO/ l.JaCTh HaOJIIO,It~eMOrO pOCTa ce -

l.JeHHH *. 
B nocne,nHeM cnyqae so3pacTaHHe · cel.feHHH ,non:>KHO 

6hiTh norapHclJMHlteCKHM, qTO MO:>KeT 6hiTh BhiHCHeHO npH 

,nanhHeiirneM yMeHhiiieHHH 3KcnepHMeHTaJihHhiX ornH6oK. Kpo

Me TOrO, ,I:(OJI:>KHO BhiiiOJIHHTbCH COOTHOIIIeHHe /14/, B co

OTBeTCTBHH C KOTOphiM OTHOCHTeJihHhiH npHpOCT CelleHHH 

He 3aBHCHT OT copTa B3aHMo,neiicTBYJO~HX qacTHu. 3ro 

cooTI{OIIIeHHe y,no6Ho .nnx cpasHeHHH c 3I<CnepHMeHTanhHhiMH 

,naHHhiMH, TaK KaK OHO xapai<Tepno ,nnx o6cy)K)J;aeMoro 

MeXaHH3Ma.Jf3nyqenHe lPOTOHOB B neynpyrHX peaKI(HHX npH

BO~HT I< a6coniOTHOMY B03pacTaHHIO ceqennx, o,nHHaKoBoMy 

,I:(JIH BCeX COpTOB l.JaCTHU. 

3aMeTHM, l.JTO · B cne,nyiOil(Hx nopx,ni<ax no e 2 
HMeiOTCH 

l.JHCTO 3Jiei<TpOMarHHTHhie H HHTepclJepeH:UHOHHhie BKJia,I:(hi, 

KO.TOPhie · co,nep:>KaT 6onee BbiCOI<He cTenenH norapHclJMa 

3HeprHH, npeBhiiiiaiO~He npe,nen <l>pyaccapa- MapTeHa. Cne
,nyeT no_nqepKHYTh, l.JTO, 3TO He CB113aHO C paBeHCTBOM ny

niO MaCChi clJoTOHa. .IJ:eHCTBHTeJihHO, H3 /11/, HanpHMep, 

.BH):(HO, 'iTO B3aHMo,neiicTBHe npoHcxo,nHT :B Tex :>Ke nap-

. * B paMI<ax ,nocTHrHyToii noi<a TOl.JHOCTH ,naHHhiX c 
ISR H pe3ynhTaTOB 3KcnepHMeHTOB c KOCMHl.JeCKHMH nyqaMH 
npe,ncTaBJieHHe HMeiO~HXCH 3I<CnepHMeHTaJihHhiX ,nan
HhiX clJopMynoii /1/ co BTopoii cTeneHbiO norapHclJMa neo,n
H03Hal.JHO. KaK noKa3aHO PH~OM aBTOpOB /30/, ieM :>Ke ,naH:
HhiM XOpOIIIO COOTBeTCTBYIOT H ,npyrHe.' 3KCTpanOJIHl(HOH
Hhie lPOPMYJihl, ·ueKOTOphie 113 KOTOpbiX BKniOl.JaiOTJIOrapHclJM 
3HeprHH B nepsoii- cTeneHH. · 
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uHaJihHhiX BOJIHax~ . l.JTO. H B a.npoHHhiX nponeccax ·c o6Me

HOM noniOcoM IloMepanl.fyKa. Hapyrnelme reopeMbl <l>pyac

capa npoHcxo,nHT. H3-3a Toro, 'iTO B onpe,neneHHOM no-· 

ps.zuce · - no e 2 ' He BhiTIOJIHHeTCH YCJIOBHe YHHTap

HOCTH. B. pe3yJihTaTe napuHam>Hhie a:MnnHTY,IJ;bl pacTyT, 

KaK CTeneHH en s,H HapywaiOT YHHTapHhiH npe,neJI. TaKHM 

o6pa3oM, YTBep)K)J;eHHe o6 3HepreTHl.JeCKOM pocTe 3JieK

TpoMarnHTHbiX nonpaBOK K TIOJIHOMY Cel.JeHHIO cnpaBe,I:(JIH-

BO llpH e 2 fn s << l.' ' . -
0TMeTHM TaiOKe, l.JTO C pOCTOM 3HeprHH MO:>KeT CTaTh 

cy~eCTBeHHbiM 3KpaHHpOBaHHe aTOMHhi~IH· 3JieKTpoHaMH 

HJIH BJIHHHHe KOHel.JHhiX pa3MepOB CTaJIKHBaiO~HXCH nyq

KOB. IlpH 3TOM, O,I:(HaKO,. poeT Cel.JeHHH MO)KeT He npeKpa

THThCH. CraneT nocTOHHHhiM TOJihKO BI<na.n. B cel.JeHHe, 

o6cynosneHHhiH pasencTBOM HYniD Macchi clJoTona~ TaR, 

Cel.JeHHe 3JieKTpm..farHHTHOrO • po)K)J;eHiiH pe 30HaHCOB H3,; 3a 

3KpaHHpOBaHHH CTaHeT He 3aBHCHuiHM OT 3HeprHH /J.O/.B TO 

:>Ke BpeMH poeT Cel.JeHHH po:>K,neHHH O,I:(HOH CTPYH l.JaCTHU 

yMeHhWHTCH. TOJihKO Ha O):(HY CTeneHb norapHclJMa. 3aBHCH.

MOCTh OT s 3JieKTpoMarHHTnoro H HHTepclJepeHUHOHHoro 

BKJia,I:(OB B po:>K,neHHe ):(BYX CTpyH l.JaCTH:U He H3MeHHTCH. 

IlpH. aHaJIH3e 3I<CnepHMeHTaJihHhiX ,naHHLIX )1,2/ ,. llpH

Be,nweM. I< 3ai<J!roqeHHIO 0 pacT~HX. Ce'ieHHHX B3aHMohe:ii

CTBHH, 6hmo c.nenaHo o6~enpHHHToe npe.i\nono:>KeHHe O:TOM, 
: . .., .,__., 

l.JT0·3aBHCH~He OT CllHHOB l.JaCTH:U aMTIJIHTY):(hl p-p pa<;CeH-

HHH He MOrYT,H3MeHHTb OCHOBHOrO pe3yJihTaTa 3KCnepH

MeHTOB.; KaK OTMe'-ianoch. paiiee /31/, B uenxx ocymecT

Bni:mHH npHMOH ripO!JepKH npe,nnono:>KeHHH 0 MaJIOCTH BKJia,na rc. 

3aBHCH~HX · OT CTIHHOB aMTIJIHTY):( B H3MepeHHOe. ,I:(HclJclJepeH

UHaJihHOe Cel.JtmHe pacceHHHH Hei:IOnHpH30BaHllbiX ·qaCTHU, 

npe,ncTasnxeT HHTepec H3yqe'HHe noJ!HPH3a:UHOHHhiX --3~clJeK- • 

TOB . B p-p . pacceHHHe llpH BhiCOKHX 3HeprHHX H MaJibiX 

yrnax pacceHHHH •. · 3TO oco6eHHO HHTepeCHO B CBH3H C 

Bhi):(BHHYThiM_.IiyHKOM~ 3acnaBCKHM, OrHeseui<HM H <I>HJIHn

noBhiM / 32/ · npe.nnono~eHHeM 0 CllHHOBOH 3aBHCHMOCTH 

a,npOHHOH 'iaCTH aMTIJIHTY):(bl ynpyroro. p-p pacceHHHH,·'CBH-

3aHHOH c o6MeHoM _TpaeKTOpHeii X -Me3oHa, ecnH cnHH H 

l.JeTHOCTh.· ero paBHhl. 2-. 06MeH X- -Me30HHbJM· llOniOCOM 

Pe.n>Ke, ire. npHBO,I:(H K m<na,naM B TIOJIHhie ce'qeHHH paccex

HHH 6eCCTIHHOBhiX Me301IOB HYKJIOu'aMH, ,I:(JIH HyKiiOH..:HyKJioH-

·-19~ 
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HOrO pac'ceHHHH o6yCJIOBJIHBaeT 3aMeTHhie CllHH- CllHHOBhie 
::~cl>cl>eKThi,·. KOTOphie ·· OC06eHHO . BeJIHKJ!, · eCJIH ax _{0) ··;;; }' • 
Ecnn:. ~manor_H<~Hp ToMy, i<aK 3To c)J;eJiaHCi. B ·. ~acToH~eii 
pa6oTe )J;JIH nomoca lloMepaH<IyKa, y:qecTh p - y,:HHTepcl>f?~ 

peHI(HIO )J;JIH X -Me30HHoro· non.roca, 3TO npn:Be)J;eT K ao3.:
HHKHOBeHHIO nponopun:oHanhHoro norap'n:cl>:My. ::~·Heprn:n: sin a~ 
)];a. B. cnHH.:cnliHo:Byro aMnJIHTY)J;Y p-p H n-~p pacce.iiHHH. 

PacCMOTpeHHhie . 3cl>cl>eKThi · HHTepcl>epeHI(HH CHJI~~hiX H 
::~neKTpoMarHHTHLIX B3aHMo1eiicTsnii npn: Bhico~n:x 3HeprHHx 
BeCbMa o6~H •. 'Mhi .Jia)J;eeMCH H3Y<IHTh BJIHHHHe··3TOH HHTep" 
cl>epeHI(HH Ha npOI(eCChi · o6pa3oBaHHH. a)J;pOHOB np~ BhiCOKHX 
3Heprn:.ax;: ... ·. . ··. · · · · 

ABTOphi 6naro.ilapHhi C.C.repuqeii:Hy, li~JI.Hocl>cl>e,. 
M.M.MycaxaHosy, B.H.Orn:.eseuKo.My;·A.B.Tapacosy 3a cTn:
MYJIHpyro~n:e o6cy;K,ne~HH H J!One3H~Ie 3aMe<I~HHH·,ia•H.K~'llo
TaWHHKilBoii 3a npoBe_)J;eHHe pacqeTOB Ha 3BM. 
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3neKTpo:-.rarHUTHbJe B38l!MO)le!iCTBIIS! II pOCT nonHbiX 8JlpOHHbiX 

Ce'!eHilll npn BbiCOKIIX 3HeprllRX 

-~--:-_ 

B CB1!31l c npo6neMoli B03pacTaHilll ce'leHHR p-p B381lMOJleiicT51lH 

Ha ISR paccMaTimBaiOTCR 3¢¢eKTbi llHTep<!>epeHUilll 3neKTpoMarHHTHoro 

If CllllhHOro B38UMOAeiicTBHii. noKa3a,Ho; _'ITO I!HTep¢epeHUHS! OOMeHOB ¢oTo

HOM If BeKTOpHbiM · Me30HOM B.· npouecce . nepll¢epll'leCKOrO pOlKJleHIIS! llBYX 

CTpyii '18CTIIU npllBOAIIT K B03paC.T8Hil!O nonHero Ce'leHIIS! nponopUHOH81IhHO 

noraplllPMY 3Heprnn. · 0THOCIITenbH811 Benl!'lllHa 3TOrO B03paCT8HIIS! He 38BIICHT 

OT COpTa pacceHBaeMbiX '18CTIIU. 'LJRCneHHbie OUeHKil. llOK83biB8IOT, <ITO Ha 

llHTepBane 3HeprHii. 140 ~ S $ 2780 · f3B·
2 

paCCMOTpeHHblll 3¢¢eKT Bbl3bJBaeT 

poeT Ce'leHilll Ha. - 1 MoH. 
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