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KoaapuaHTHhiM MeTo.aoM nony'leHbi TD'tJHbie 4JopMynbi nnH 3neKTpoMarHHT 

HDA nonpaBKH HH3Wero IIOpSI.QK8 K neiiTOHHDMy TOKY B IIpOU9CC8X &+b-+f++f +X. 
HaA.aeHa annpOKCHMBUHSI aTHX $opMyn B IIpH6.1lH>K9HHH IIHKOB. nonyqeBHbie Bbi

p.8>K9HRSI MOI'YT fiblTb HCIIO.Ilb30B8Hbl .ll.llSI KOHKpeTHbiX pacqeTOB 3neKTpOMBI"HHT 

HbiX nonpasoK a uenoM pSI.ae HccneJlyeMbiX aa onhiTe npoueccos. 

Pa6oTa BblllOnHeHa B na6opaTOpHH !lnepHbiX npo6neM 011.Hl1. 

Coo6meuae 06benaaessoro HHCTHTyTa l!LlepHbiX HccnenosauaA • .Qy6aa 1978 

© 1978 06'beQBBaBBblil BBCTBryT IUlapBblX BCCneaOBBHIIil Jly6Ha 

I. BBe;neHl'!e 

llpo~eOOH poz;neHl'!H ~enTOHHHX nap B ~poH-~poHHHX OTO~OBe-

H:HHX Q + g - e + [ + x (I) 

l'!HTeHOl'!BHO l'!OO~e;nyDTOH Ha OTIHTe /I-3/, llX H9y~eHl'!e, 0 O~on OTO

pOHH, npl'!Be~O B TIOO~e~He ro;ztH K OTKpHTHD HOBHX ~ao~ 2/, a 0 
;npyrol\ - O~DT O;o;Hl'!M 1'!9 HOTO~OB l'!H(!lopMar:tl'll'l 0 OTPYKTYpe ~po
HOB / 4/, B ~aOTHOOTH, ~aoczqecKOA y&e CT~a 9~,~ 0 npOBepKe 

cKelnKHra, npe;ncRasHBaeMoro napTOHHOA Mo;ne~~ • 
3~eKTpDMarHl'!THHe nonpaliKl'l (3II) Hapym~T OKeitmmr, TI03TOMY 

6e3 HX peanbHOrO yqeTa H6nb3H C BHCOKOA TOqHOCThD (B npHHnHne, 
yxe ;ztOOTl'!llmMOft B 9KCnepl'!MeHTe / 3/) OTBeTHTD Ha BOnpoc, B KaROl\ 

CTeneHl'! CKeftnEHr HapymeH CaMHMl'l C~HHMH B9al'!MO;ztel\CTBl'!HMl'l. Ha
;zteEHHe l'l9MepeHl'!H 9~eKTpoMarHl'!THHX cpo~aKTOpoB a;ztpoHOB B nponec
ce 11-p- e•e- tt TaKEe CMSaHH C He06XO,JU'!MOCTl>l!l pac~eTa 3ll, 

B HaCTOHmeft pa6oTe paCCMaTpHB~TCH 3II Hl'!Sruero no~ K 
CMOWHOMY oneKTPY B npo~ecce (I) (OM. ,JUiarpaMMH pliO. I) • B~a;n 
3Il K ~poHHOMY TO!cy, Onl!OHBaeM!rli ,IJ;l'larpaMM8MH 4) ,5) ,8) 1 MOEeT 6HTl> 
paoo~TaH, KOHetmo, T~KO B paMKaX KOHitpeTHOI MO;zte~l'!. 0;o;HaKO npl'l 
oTaa;napTHoA nooTaHOBKe eKonepl'!MeHTa, Kor;na l'l9MepHI!JTCH oe~eHHH, 
Ol'!MMeTpl'!'IHHe no xapaKTep:HOTRKaM ~+ H e- , OCHOBHM ~aOTl> STOrO 
B~a;na (l'lHTep'llepe~HH ,IJ;l'larpaMM 4) o I) l'l 8) o 6),7))paBHa HYJID 
16 B o~ C-HHBapl'!aHTHOOTl'l a~eKTpoMarHl'!THOro B9al'IMO;zteAoTBHH. 
BM~ Ee .n;l'larpaMMH 5) :H KB~paTa MO;n;yM ,IJ;l'larpaMMH 8) eoTeOTBeH-
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HO C~HT8.Tb npeHe6pe&HMO ManuM. TaKKM o6pa30M, B OT~e, HanpHMep, 
OT r~60KOHeynpyroro ~eiTTOH-~OHHOro pacceRHHR, B paCCMaTpHBae
MOM C~~ae BO Bceft KHHeMa.TwqecKoft o6~CTH MH KM88M ~e~o npaKTH
~eCKll TO~bKO C 3TI K ~eiTTOHHOMY TORY (~RarpaMMH 2), 3), 6), 7) ). 

Bo BTOpoM pas~e~e pa6oTU ~aHH OCHOBHHe onpe~e~eHRH H ITpHBe
~eHO BHpaJJtenne .ltJlii ce~eHHR npo!lecca (I) B rrop;r,nKe J.. 2 (B~~ ~ar
pa.MMH I) ) • B ~BYX ITOCJI8.IQ'DIIHX pas~e~ax ITO~~eHU TO~He Mp8HU
RI!B8.pHaHTHH8 <lJoPMY~H .ltJlii 3TI K ~enToHHOMY TOKY. B pas~e~e Y rrpe~
cTa~eHH rrpOCTHe ITpH6~KM8HHH8 BH~8HllR, ITORY~8HHHe H3 

T~p~B~n~B. 

~~,·~~ 
Pnc. I. ,llnarpa.MMH rrpouecca (I) B HR3mKx rrop;r,nKax no J... • 

2. Ce~eHHe CSesp~HauBOI!Horo npouecca 

KHHeMaTRKa npouecca (I) OTIHCHB8.8TC.fi ill8CTDD H83aBHCKMHMH KH

BapRaHTaMH, KOTOpHe BH6epeM C~e.IQ'DmKM o6pa30M: 

5 ::- p·=-lPo..+ Pi)·. Y=- K·=- -lK,+ K. )z.. l.Lt,t =-z ij· K,,.) Vl,l ::a-2 p. K1,l~2) 
MaTpH~un s~eMeHT, oTBe~~ ,n:HrpaMMe I),HMeeT B~ 

<~ IS\L) = i~l~(~~:)t ~\ilq~LH-Kt)(~IJ:~IP~. Pt)~~~~Strx~K-P). (3) 

.Jln<ll<llepeHUH~Hoe ce~eHHe 6esp~auHOHHoro npouecca saiiKmeM B 

<IJopMe • o db6o -z 
6o (K,, K.) = K1 t ~~K 1 d)K. =NY L.,_~ F:. ~ , 

r~e N = 16 J..• N~~. ~&/ITs ; N a. I& I = 1/z. , eo~ ~acTHUa 
(4) 

Q (~) RMeeT ciiRH 0, Na.1e1 = 11_· Ma. 1&1 , ec~111 ~cTHUa Q(&l RMe-
eT cnRH 1fz ; A:-.=lS-M~-Mc)1

- 4M~M&; Ma.l&l - Macca ~acTmw 
Q (g) • l3 CJiyqae, KOr,l4a HaqaJibHHe ~aCUI!lhl He ITOJ!llpH30BaHH H COC

TORHR8 ITOMpR3auBH KOHe~HX ~aCTHU He aHaJm3lllpyllTC.fi, 

LeA~= K~ K: + K; K: +!'( 5J.~, (5) 
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S,= -llii)b ~:0. ~ot ~L \P~I'J:"'IP<l,Pt)(P&,P(lld;"'l ~> b(P. t ~ -P)JI = 

=Sd.tFo+PJ.Pr-~ + PtP/S +y(~Pt+P-"ff)~. 
(6) 

CTpyK'rypHHe tPYHKUIDI ~ 38.BHC.fiT OT ~eTHpex RHB8.pHaHTOB, HailpH
Mep ':), Y, M; n Ll , r~e 

M; = - r/ = '::, + y - v . lA = Lt1 + u.l . Q v = v1 + vl . <?> 
C y~eToM (5), (6) ce~eHne (4) npKMeT B~ 

~ 

6olK1, KJ= NY-zLT F, (8) 
to ~ d 

r~e 

~= FJl'),Y,M~.U), To= Y+Vn', 1=f(VIVL-~y), 

t = 1 ( lll u.l- Mg Yl, 1:: *(u.IVL + LlLVI- l~+M~-M~lY). (g) 

3. v- B~~ 
EM~ B ce~eHHe npouecca (I) ~arpaMM 2), 3) ( V -BK.IIa,ll;) 

npe~CTaBHM B <poPMe 

6v (K1, KL) = K." K;t:~~(L= N y-l L~r F.:~, (IO) 

r~e v oL <::" L I AM 
L.~,t = Tt Ov J.~ + LJ.~ . (II) 

3,uecb 'Sv = b: + '&~ , r.ue nonpaaKa ~: , co~ePJKBIIlM RH<IJpaKpac-
HYD pacxo,uRMOCTb (Macey <IJoTOHa A ), paaHa 

b~ =dot~~ ; Jo = 2liY-ZtY{) L.., -1 J, L.., = ~!n~:~, A~YlY-\IIIl,I2) 
a TIOTipaBK8. ~: CB060,n:Ha OT p8.CXO,n:RMOCTR R KM88T B~ 
():= Y:l!!ltrrh( z~)-rh( zfr ... )+ lll]+l2-Y-ztwtl}l -2+ . 

~ L'+' 'U:.- y '-P fA:+ v l ... n • } <r3> +l(t lY-UY\l) L ... -~ -~ (1+ ZIYlL L ... )] + [ h'\-:> f1] . 
3~ecb ¢t~l- ;pyHKUIDI CneHca, a ~a c~araeMHX B tPBI'YPHHX cKoCSKaX 
OTBe~aDT B~~aMA~o~pH38.UBR BaKJYM8. MDOHOM R S~8KTp0HOM. 

TeHsop L~~ , paaHHft 

I AM = ~ L L l K K + y' ) (I4} 
LJ..\'> ii IV\ ~ ~ ~ OJ.~ , 

COOTB8TCTBY8T B~~ aHOMaHbHOrO MarHBTHOrO MOM8HT8. ~eiTTOHOB. 
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0J<OHlJ8TeJibHO ,nJUI V -BRJia,IJ;a HMeeM 

6v ( K,, K, l = ~ Ov 6o lK 1, Kl) + 6vAM, lK1, Kl J, (I5) 

r.ne ~ 

6;M (K1, ~J = ~ N y-t~ lJAM ~ )h{L~Yl ' (I6) 

l:,Af1=3Y, ~AM,. *ll- ~)Y), 1A~*(tt-~H~Y).1=tlu.v-z(s+M~-M~lY).(I7) 

4. R - BRJia,IJ; 

B yc~OBHRX RHRADSRBHOro SKCnepHMeHTa, ROr,na B npouecce (I) 
perxcTpnpyeTcR TO~LKO ~enToHHaH napa, TIPH pac'leTe BKn~a B ce'le
H1le ,nnarpaMM To~osHoro RSJ!YlJeHBR 6), 7) ( R - BRJia,na) Heo6xo,nJIMo 
JlHTerpHpoBaTL TIO TIOJJHOMY qiaSOBOMY 06'.beMY pe~Horo \lJOTOHa. Klme
M8TBKa TOPMOSHOrO HSJ!j'lJeHJIR OnRCHBaeTCR ,necHTLD HHBapHaHTaMH, 

HanpJJMep z. l z. I l I I 

5, Y. l.t 1,1Ai,V1,Vz. Mt=-~=-lP-(-K.'). t= -(K+~ I. Zt-ZKil(, T=-ZPt·~. 
Cpe.JtH HHX ,neBHTL nesa.BHCHMH, a .necHTHI (nycTL aTo T ) , 6y.ny'lR 
Billpa.KeHHiliM 'lepes 9TH ,neBHTL, MOJteT npRHHM8TL ,nB8 SHalJeHHH, 1* ' 
r. B cooTBeTCTBHH c .nBYMH pemeHHHMK :KBB,npaTHoro YpaBHeHJUi / 7 

f1s (P, Pc. K, ~z.. ~') = 0, (IB) 

r.ne !J." ( P~, Pz, .. . P,. ) - CHMMeTplAH!l! onpe,nMHTe~L rpaMa, COCTa.B
~eHHHA H3 CKaJUipHHX npoHSBe,neHE! BeRTOpoB-apryMeHTOB. 

llo.no6no (4), (IO),saTIHmeM R -BRJia,IJ; B BH,D;e 

"""' - K" 0 L{_b6c. - ..l. 1\1 i { •ll It rR cPK
1 

UR (K., Kd = I ~L <h.~~K,- 1f 11 li yt L.,l.~ r.~.~ K'o ' (I9) 

r.ne L.~.t = 2 A((~ ~t + ~~ K;)-~l.~,K~ (;- ~z.:l Kt Ki +&b.~.\'>+ 
+lL,l(~ (~~+ (~K~)+Z.Llt~K~+K~K~} -8rnzli.lJ 1 K~ K 1~; <20) 

L 1,z = lY-zrntl(t.~tt)-1 
- 2h1z.Z.~~ + r.~.1 , R:: L1 + L z. • 

&= t. A- Yll;1 + l;:1)-l , z~ = -z K1· k.
1
= 1:- '( -lz. . 

A,npoHHHft TeHsOp f.~ onpe,neJUieTCR \POJNY~Oft (6), B ROTOpoft 

Fj - ~v. = Fj (s, t., M~, Lt+ T). 
ITo,nCTaanRR (6), (20)+(22) B (I9), n~lJaeM 

6, J.. 1 ~ -l ~ r.. [""l. J!>(' 
R.~l\ 11 Kz)= 111 N 1fl { Z T I; VI ' 

d=o d d " 0 
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(21) 

(22) 

(23) 

t 
l 

! 

r.ne 

T~ = 2 At t_ + l m z I - 2 ( Y + 2 tn z H l ~ 1 + E ') - 4 , 
T~ = \J, Vz A- v,zl~1 - Vt' l.~1- ~ B +X lV, L+ Vz. L1 )- Zmz.Xz.(l1Zz (, 

T~ = Ll1 U.zA- u.~ z~·- u.~ r.-,1-Mi &+T(u., Lz.+ u.z. q -Ztr{T1 (t. 1 t.z.r1, '
24 ' 

T~ =HU.Nz+ IAz.V,J A-U., V, C- UzVd.~1- {(s+l'tc1
- r1~ l B+ f X(({, Lz+ l.hl1) + 

+f T(V,Lz + Vz.L 1 )-zmt~T(l .. Zz.)-1, )(.=-ZP·K.'= ~+t.-V-Mf 
B~~eHHe HH~paKpacHoft ~cJo,JtHMocTH B C)R npoBe.neM cno

co6oM, npe~OllteHHHM B pa6oTe B • C 9TOI IJ;8JI1>D BWO~HM TOJr,IteCT
BeHHoe npeo6pasoBaHRe 

- H 6 6H - 6J:( 6F 6;. = 6~ + r.. - r.. = tl + R. (25) 

6 ·IIt 1 6F 
r.ne Be.Jm11HHa it pacxo,D;HTcH npH l\- 0 , a It KOHe'l-

6 :u. 
Ha B 9TOM npe,ne~e. ~ SanHmeM B B~e 

~II!.. cJ.. ~If. 
Ua. lK,,K,J=60 (K,.KJ 11 011. ; (26) 

~~(= ft rt cA~~·, fl=(Y-Zh1tl(t,Lfl-h{t~z-mll~L. (27) 

Tor.na > 
KF -~N.if~(-tTV.L"l. -z z. ) d>K.' 
Uv. (~ •• Kt]-lT lllf J~ t J rd - Y } Tj ~ K':" (28) 

Bl:AilcJUIH B (27) HHTer~, naxo,nJIM, 'ITO '?1~(=-'b~ + o~r.. , r.ne 

~~ = Jo ~n[(M; -lMf)..,,.,)/(vwl] , (29) 

b~ = Joenz +! (v/ Lv, + v; Lv,) + S,.(Y-zm~ A .... Vz.', V/-zM.;\ Av,). (
3
0) 

3,neCL (Mf),.;., - Ha.HMeHI>WaH H3 BOSMOlltH!lX MaCC KOH8lJHOrO a,npoHHoro 
cocTOim¥, Scr - W"HRUHH, onpe,neJUieMaH paBeHCTBaMH (5_7), (58) 
pa60Till /BJ , _

1 

v1:l = V1,Z.- '(' A.h.= (v,:z)z_Lihl'M!' Lv,,z= Av~.Jt1~v.:z.+~J(V:dfv\J1.3I) 
CRJI8,1J;HBaR (8), (I5), (26), (28),.llJUl celJeHHH npon:ecca (I) c 

ylJeTOM 3IT no~aeM BHpallt8HHe, CB060,nHoe OT HH~paKpaCHOI paCXO,nH
MOCTH: 
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~ _ • , J~ 6 6. J.. ,:: ,.--AM C F v ) 
u lK,,K.,)=K, K,c;l~(.~ll(,= o(K,,K,)li+wu)+ov l(,,(,j+uK. ((1 1 '\l I (32) 

r;n:e ~ = ~ ~ + b: + 6~ ' a 

~~=- o: + 6: =do ~v{\M~-(Mf)~, .. )/\l~Y~WJ]. (33) 

Ec;m mrTerpHpoBamre B 6; BCCTH B KHBapHaHTHHX rrepe-

MCHHHX, TO "'"' 
Mot t,..,~ i, ~ ~ 

6,_F((.,KJ'"~ N ~~ ~Mt )~t t .. lf~ .(Jtf~~~~Rf+(V~T}1-}'\s}34) 
(M+) ... ;,. t.., .. l., J 

3;n:eci> 

l MQ.' 

L""'~~ 

z('~~ = l \ YflV,- VL)+ i~-Y)~.-v'(v,-vd] ± 

± llM;(l: .. ""-1\tt:-t..,,.,)]''L[Y(V,VL-)Y)-h'ltAvJ}, 

= '{ + k r l vI± Gv), ~l = Av \l~ll'-lt) llt -l;;~) , 

V 1= V-ZY, Av=V1 z._~rv,ot.Y, 1:: M.!"-1\\{.. 

(35) 

~~.. Ff(. + 
ITpoH3Be;n:eHHR ( ~ j )- BH'IHCJIRDTCH rrpR T = T± COOTBCTCT-

BeHHO, r;n:e 

CT =X' D..>(P&I Kl Kt)+ \t-Y)l. il"!o{Ptl P, Kt) + l~ tl"!o(Pgl PI K 1-
(36) 

T±= (- BT ± ~&t-AlCT )/AT; ~T = l\:;(P, K, Kd I 

C.(PK.Kt) l r·[PK.I:t) r(PK(z.) 
-BT= Xov\P<.K.Kz. + 1:-Y)\S\p P& K.t + lz\3"\P K. Pt , 

c ( P& P Kz. ) c.. ( Pe K. P ) r. c_ ( Pi P ( ) 
-lJ;~t-Y\I.::i\fc K Kt -ZXlz\:l \Pt 1::. (t. -Z-lt\1:-Y)~::>-\P~ p (~ . 

3;n:ecb /1.) H G- - CHMMeTpR'IH!ift H HCCHMMCTplrn:!Hft OIIpe,ne.JmTCJIII 

fpaMa, no;n:p06HO OITRCaHHHe B KHRre /
7/. 

5. ITps:6.muteHHHe qJopMYJIH 

Krut BH;n:HO H3 ( 32) , ( 34), ;n:JIR BH'IRCJICHM 3IT IIO TO'UIHM qJo PMY-
JiaM neo6xo;n:HMo 3HaTI> 'leTupe CTPYRTJpHHe rP:Ymcrnm Fj . Tpy;n:Ho 

ce6e npe;n:CTaBRTb, Rrut HX MOlltHO H3BJIC~b H3 H3MepHeMOrO Ha OITHTC 

ce~eHM. B CM3H C 3TRM pac'leT 3IT ,nrur;e K JICIITOHHOMY TORY CTaHO-

8 

BHTCR MO;Il8JibH0-3aBHCllMHM. KpoMe Taro, BH'IlfCJICHHe MHOroKpaTHHX 

HHTCrpaJIOB, co;n:epJKaiiUUCR B (34), Tpe6yeT 60JIDWHX 3UTpaT MamHH

HOrO BpeMeHR. 

Ma cKa3aHHoro HcHo, ~To ;n:JIR Taro ~To6u c;n:eJiaTI> pac~eT 3IT 

K npoueccy (I) peaJII>Hott H na;n:elltHO pemaeMoil aa;n:a~en, Heo6xo;n:mifo 

HMCTb XOpaillO II 6HCTpo pa60Tani\RC npRdJIRXCIIHHC r!JOPMYJIU, I'!CITOJib-

3YDn!fC ITO;IlrOI!KR H3MepeHHHX ce~eHHH. 

ITOJIY'IIDII TaKRe rpa~JIH H3 TO~HHX BHpaJKCHHH, ITP,~8Hilll YJil>

TpapeJIRTIIBRCTCKOe ITpMdJIHXC!!llC R rrpH6JIRXCHH9 ITHROB / 9 . CXCMY 

ITOCTpOeHHR rrpnd~eHKH ITHKOB 3Ul~CTByeM H3 pa60TH /IO/. 0CHOB

HHC ee 'ICPTH B rrpHMCI!CHRM K paccMaTpMBaeMOMY rrpoueccy - CJIC,DylO-

UUIC, -z z-1 
I. tlJieHH C Z 1 M 1 B ITO,J\hll!TerpaJJbHOM BHpalltCHIIR (34) 

;n:a.JOT BKJia;n: TOJIDKO B K 1 - mm, a 'IJICHH c Z ~ z M l. ~ 1 
- TOJII>RO B 

K L - mm. 
2. "tJ:.neHH c ( Z1 Z2 )-I H 'IJICHH, He co;n:epllmli1He Z1 11 Zz. B 

3HaMCHaTeJie, ;Ilru:JT BKJia;n: HaiTOJIOBJ!HY B I( 1 - ITHK, naiTOJIOBHHY B 

KL- ITRK. 

lliJTerpaJIH OT rrepe'll'!CJICHHllX 'IJICHOB paBHH 

d lr:~l) ::: J [Z/ J = I j(mL r-) ; (37} 

'JRZ1.2.r 1J ~ Lv,~z~ -&,z (n[(V,'~LlL/lmzM~l]; (38) 

a ltt:, trY'] = ~ L'Vl ~ ;'( t.., ' L. = (n ( Y/tv~L l ; (39) 

3l1 ) = r /MoL (40) 

3,necb i d lz au 1 = 1[ ~ dt J ff. R . (4I} 
l I l 

a ITpl!6JIHXCHHR c;n:eJiaHH npn YCJIOBHR, 'ITO v,,L ' y // m • 
3. KoeqxpHUHeHTH rrpH o6cyli,IJ;aeMllX B nyHKTax I H 2 'IJienax 6e

pyTca B rrRKax. ,UJm ~t 1 L -IIRKOB l 11 T aaMeHRilTCR cooTBeTCTBemto 

na 

Y,IL = t \it'ttiu~ Y X,,z. , 1.2. = Tlt'tt(,~z~ LL,,L{X,,L- t), (42) 

r;n:e JC>~,L = f + 6 11 z. , ~u = r /V1:z. . __ (43) 
3;n:eci> ~ oaHa'!aeT, 'ITO mcrroJII>aoBaHO rrpH6JIHlltCHHe I K,,L I~ K;,t 

9 



4. B IIOJIJ{'qeHHOM IIOCJIB IDITBrp:HpoBa.HRR: ITO Z l H t BllpaltB
HHH rrpeHeOperaeM HeJiorap~~ecRHMH qneHBMH, co~e~ HHTer
PaJI (40)' H SaMBHRBM fn[tv;)z/lm' M;l] H fn[lV{)t/(l'llzM:l] Ha etl-\ . 

B pesy,m:,TaTe Ilp:HMBHBHHR TaRO:!\ CXBM!l ,lVlJJ 6: HaxO~ 
M' , 

6:(KI. ~z)= r 0 

J~{ lt 6o( K;. KL)-t_r 6.l~~· KJ+ ~: 6.(K~.~~)-tr6ol(1,K,~{44) 
lMt )..,;. ' 

r~e 
1 

J.. 
L.t = ~ [-t l~+ x~~~. \ L .. -x~.d . K1,1. = K1,1. x~.~., -t.- = 11 lL •. -1) . <45) 

OcTaBffiYDCR ~aCTb 3IT IIOJIY~ HS WopMYJI (I2)t(I7), (29)+(33). 
BlliiOJIHRR np:H6JIDBHRR: V1:1. , Y -::>7 m z. , HMBBM 6/11 = 0 , a 

b = lL, -1) (r{(M.z-lM+l~:.)/(v/V~l]- I ft\z.[v~·tv~.') + 1t C.,+ 
+!~nF,- ~~ +cP[(v,'V~-M.:-Y)!\ViV~l] +!z. (46) 

CTporo roBOPR, CTBIIBHb npHMBHHMOCTH Ilp:H6JIBZeHH!lX WopMYJI 
MOEHO B!lRCH:HTb TOJibRO HS CpaBHBHRR: paC~BTOB ITO HHM C B~HCJIBHH
RMR IIO TO~HM !JlOpMYJiaM, ~0 HBBOSMOlllliO C~eJiaTb B paccMaTp:HBaBMOM 
c~ae. O~aRo cJie~eT rrpHHRTb ~o BH:HMaHHe, ~To pa6oTa rrpH6JIHae
HRH ITRROB ~eTaJibHO HCCJIB~OBaJiaCb B pac~eTax 3IT K rJIY60ROHeynpyro
MY tN -paccemum 19 •101. TaM 6HJio ycTa.HOBJieHo, ~TO aTa anrrpoR
CHMauiDI ,lVlJJ 3IT K CIIJIOIDHOMY CIIBRTpy Henpm.teHHMa Jil!liiL B YSRO~ o6-
JiaCTH SHa~eHHfi HB~OCTSDmBfi MaCC!l, 6JI:HSRHX R MaKCHMBJibHO BOSMOX
HOMY. ITOCROJibRY ~HS~BCROB CO~BpzaHHB I1pH6JIXEeHRR: IIHROB o~aRO
BO B JID60M npoqecce TOpMOSHOrO HSJIY~BHRR: y,m:,TpapeJIRTHBHCTCRHMH 
~acT~H, sTo npH6JIDeHHe noJIZHo He xyxe pa6oTaTb H B o6cy~ae
MOM snecb CJIY~ae, ecJIH or~TbCR He CJIHmROM 6o,m:,mHMH M! 
{cRaxeM, M; 4. 0,9 { M~ )mo.~ ). A :HMeHHo sTa o6mcTb, rne aHep
rHH JIBTITOHOB lt :HHBap:Ha.HTH!lB MaCC!l t+t- -naps nocTaTO~O BeJIHRH, 
npe~CTaBJIRBT Ha:H60JibmHft BHTepec ,lVlJJ HCCJienoBaHBI. 

Mll rrpe~OJiaraeM HCll0Jib30BaTb IIOJIY~BHHHB 06JIIHe ~MJIH ,lVlJJ 

ROHKpeTHHX pac~eTOB 3ll B ~e HSy~aeMHX Ha OII!lTB npoqeCCOB. 

B saKJIJl'leJme BHpaJtaeM 6Jiaro~apHOCTb A.A.AxyHJI.oBy, ,ll.PJ.Eap
nJ.tHY, PJ.M.Kasap:HHoBy, n.H.]arrHAYCY H r.H.GMHpHOBY sa o6cy~eHHe 
pesy,m:,TaTOB pa60Til. 

10 

.1Il!!Te pa TJpa 

I. Criatenaon J.H. et al. Phye.Rev., 1973, DB, 2016; 
Busser P.w. et al. Phys.Lett., 1975, 56B; 482; 
Antipov yu.M. et al. Phys.Lett., 1976, 60B, 309; 
Snyder H.D. et al. Phys.Rev.Lett., 1976, 36, 1415; 
Binkley M. et al. Phys.Rev.Lett., 1976, 37, 571; ibid. p.574; 
Anderson K.J. et al. Phys.Rev.Lett., 1976, 37, 799; 
Hom D.C. et al. Phys.Rev.Lett., 1976, 36, 1236; ibid.37,1374; 
Kluberg L. et al. Phys.Rev.Lett., 1976, 37, 1451. 

2. Herb s.w. et al. Phys.Rev.Lett., 1977, 39, 252; 
Innes W.R. et al. Phys.Rev.Lett., 1977, 39, 1240; 
Colb J.H. et al. Phys.Lett., 1977, 72B, 273. 

3. Kaplan A.M. et al. Phya.Rev.Lett., 1978, 40, 435. 
4. Dao E.T. et al. Phys.Rev.Lett., 1977, 39, 1388; 

Barger v., Phillips R.J.N. Phys.Lett., 1978, 73B, 91. 
5. Drell S.D., Yan T.-M. Ann.Phys. 1971, 66, 578; 

Antreasyan D. et al. Phys.Rev.Lett., 1977, 39; 906 
6. illyMeftKo H.M., OHHH P2-8476,ny6Ha,I974; R~, 1975,22, 1200. 
7. ElllRJIBHI' E. ,KaRHTH K. KmteMaTHRa sJieMeHTapma ~cTml. M., 

"Mnp", 1975. 
e. Bardin D.Yu., Shumeiko N.M. NUcl.Phys. 1977, B127, 242. 
9. Mo L.w., Tsai Y.S. Rev.Mod.Phys., 1969, 41, 205. 

10. WyMelxo H.M. OHHH, P2-II744. ny6Ha, 1978 • 

PyKOITMCb rrocrynana B H3~arenbCKHa or~en 
II HDHH 1975 ro~a. 

11 


