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B pa6oTe BLT,I(eJieH:cr 7 KaHaJIOB pea.ruJ;ffit C 4 CTpaHH11MH "t!aCTHIJ;8Mll 

B n-p -B3CillMO,D;ei1:cTBRRX npR I 6 raB/ c. .llaHH OIJ;eHKR c e"t!eHilli' pac
CMOTpeHH KRHeMaTR"t!eCKRe XapaKTepHCTliKR "t!aCTID.J;. 
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2. 

B pa6oTe npe~pnHRTa noDHTB~ B~eneHHR 3KCKniD3HBHHX KaHanoB 
pea~RM C 4 CTpaHHHMH ~acTmJ;a1m B ~eTape~~eBEX C06ETHRX J.7-p_ 
B38RMO~eMCTBHM npn 16 T3B/c. ~: 7 KaHanOB peaKUHM C 4 CTpaHHHMH 
'tlacTnu;a.MH npe~cTa.BJieHbt BeJrn~HH HJrn pacnpe~eJieHHR Be.mfqHH, xapaK
Tepnsyronm:e Ha,IJ;eiKHOCT:O H~eHTHcpHK2JJ;D, ,n;aHU OIJ;eHiar ce~eHHM, paCCMOT· 
peHbt m.myJI:DCHHe H yrJIOBDie XapaKT·epHCTHKH ~aCTHU B C .U.M. ff-p-B3a
HMO,n;etiCTBHM. 

Pa6oTa BbtllOJIHeHa Ha MaTepnaJie ~roo. 000 cpoTOCHIDJIKOB c .n;BYX
MeTpOBOM Bo~opo,IJ;Hoti nysap:oKOBOM KaMepa UEPH. MeTo~Ka npocMoTpa 
IDOTonJieHoK, oT6opa, nsMepeHHil n reoMeTpnqecKoti peKoHcTpYKIJ;Hn co-
6IITHil, ~eHTH(VMKau:HH V" -pacna,n;oB, Bbi,IJ;eJieH~ ~aHaJIOB peaKIJ;mt n 
HCllOJI:030BaHHEe npn 3TOM KpHTepnE H3JIO~eHII B /I/. 

PesyJI:DTaTH n~eHTHmHRagHH KaHaJIOB peaKgnti c 
4 CTpaHHHMII ~aCT:m.J;BMIL 

~ aHaJIH3a 6IIJIO HCTIOJI:030B8HO 2235 ~eTIIpe~eBIIX C06IITMM C 
saperMcTpnpoBaHiruMH B KaMepe A, K~~acTHIJ;aMH. Ms HHX - 4 co6HTHJI 
c TpeMH V"'-pacna,n;arvrn:, saperMCTfupoBaHHIIMR B KaMepe, 93 co6HT:IDI 
c saperncTpnpOBaHHLIMH B KaMepe .DBYMJI v~ -pacna,n;ru.m (A K~- napa)' 
2138 co6IITHM c saperncTpnpoBaHHHM B KaMepe pacna.n;oM A MJrn /(0 

-

-qacTUI.J;DI. 
I. B .n;BYX 11:3 ~eTIIpex C06ETEM C TpeMH V 0 

-pacna.n;aMH Bee BTO
pHqHHe ~aCTHIJ;bt OKa3aJIHC:O saperncTpHpOBaHHHMH B Kru~epe (co6IITHJI 
IDMTMPOBaHbt KaHa.Jiar>.m pea.ro:urll ff-p- AK°K°K+IT+IT-ff: 

n·-p ·~ K(} K~K() 7T+ JT"~-E-7T-
c noMom:oro rnnoTes c 4 ypaBHeHHRMU cBRsn). TpeT:oe co6aTne ~eHTn~-
n;npoBaHo KaK 7T-p -- AK 01(" 07T+/T+I(-ff-n" c noMom:oro rn-
noTe3II c I ypaBHeHHeM CM3H (Hesaper:v.tcTpnpoBaH n• -Me30H). • 
~eTBepTOe C06btTHe Y~OBJieTBOpJieT ~YM rHTIOTe3aM: 
ll-P ~ A 1(()/( 0 n+ n+ n-n-1(• (HesaperHCTPHPOBaH K" -Me30H)' 
n-p -11 /(°K•I(+ n"'" ff-R-lT" (HesaperncTpHpOBaH TT 0 -Me30H)' 

CM. Ta6.mmy I. EoJI:DIIIHe m.myJI:DCbi llOJIO~Ten:OHO ·3ap.IDKeHHIIX ~aCTHIJ; 
( J0 > I T3B/c) He TI03BOJIRIDT npHMeHllT:O OIJ;eHKY MOHH38UHH Ha TpeKax 
~JISI pas~eJieHHJI K + H /T"':MesoHoB). 

2. Ms 93 ~eTHpe~eBHX co6uTMii c saper:v.tcTpnpoBaHHHMH B KaMe
pe A n ~"-~acT~aMM nocJie pac~eToB no nporpaMMe KHHeMaT~ecKofi 
~eHTMQJIIK8UMM 121 6hJJio M~eJieHo I4 co6btTMfi, y~oBJieTBOP.fiiCII{HX riiDo-



3. 

Tese li-P ...... AKIJK+k-u+n-ff" 11: o,n;Ho co6biTMe, y,n;oBJieTBopRro 
mee .D:BYM KOM6IDiaiJ;IDIM 't!aCTHU 11:3 11JIITIOT83:oi 11-P-AK,kr-K-IT""'n: 
3aTeM 3TM I5 co6:o~THH c u;eJIDIO npoBeprur B03MOiKHbiX BKJia.n;oB ,n;pyrnx 
KaHaJIOB 6wm: o6pa60TaH:oi B npe,n;nC>JIOJKeHHH rHITOT83, npHBe.n;eHH:oiX B 
Ta~~e. 2. naJIDHefirnHfi aHaJIH3 3T~~ C06:oiTHH npoB~.n;MJICR TaK JKe, KaK 
B I/. OKowraTeJIDHO 6Wio BH,n;eJieHo 8 c o6:o~T:v.ti1, H.n;eHTH~poBaHHhiX 
KaHaJIOM n-p- AKtJK+k·-n+n--n· (eM. Ta6JIHIJ;y I). 

Cpe.n;HHe BeJIJrtiHHH @rHKD;HoHaJia -:.t:"' H KBa,n;paTa ,e,ocTa.Ianeit MaccH 
NH~ B npe,n;eJiax orrrn6oK coBna.n;aiO'l' c OiKH.n;aeMLIIVlH 3 : 

< ~? = I,24±0,55; <MN,;.>=(-O,OI4±0,0I8) (raB/c2) 2• 
C06biTHe, y,n;oBJieTBOpRI<mee .D:IIYM KOM6HHaiJ;IDIM 't!aCTHU H3 rHTIOT83bi 

C 4 ypaBHeHHRrvlli CBR3M p~t:J-AI((J/(+1(-H+ff- He. npOTMBO· 
pe't!HT H rMTIOTe3e g-p-A~I(""K+n-n-. l103TOMY ,n;.IDI Ka'K,n;OM 
H3 KOM6MHaiJ;Hit 't!aCTHIJ; B nepBOH rl1TIOT838 6:biJI TipMH.fiT Bee 0,3. 

3. M3 2I38 't18Tb1p8XJIY't18Bb1X co6HTMM c 3aperMcTpMpoBaHHbiM B 
Ka.Mepe pacna.n;oM A -rMnepoHa MJJH K(J-Me3oHa nocJie o6pa6oTrur no 
nporpaMMe KIDieMaTHq8CKOfi H,n;eHTMqMKauMH / 2/ 6HJIO B:oi,n;eJieHO 290 C06b!-

TID1, y,n;oBJieTBopmoii(MX rHIIOTe se c I ypaBHeHHeM CBR3H TT-P ~ 
A K"K+K-n+ l7-(He3aperMcTpMpoBaHa JIH6o A , .7lli6o K" -'t!acTM:Ua). 

naJiee 3TH 290 C06b1TMH 6Wll1: o6padoTaHbi B IIpe,n;nOJIOJKeHMIII rMTIOT83, 
npiBreHHbiX B Ta6JIHIJ;ax 3, 4. ITocJJe aHaJIH3a, aHaJIOrH't!HOro aHaJIH3Y 
B I , OCTaJIOC:O I02 C06b1THR, H.n;8HTM@ITLvrpoBaHHbiX KaHaJIOM ,.-p- Alr"K+K-n+g- c BecaMM I, 0,5, 0,3 (eM. Ta6JIHIJY I). 
Ha pMc. I npe.n;cTaBJieHH pacnpe,n;eJJeHM.H KBa.n;paToB He,n;ocTaiOmHX Mace, 
MX OIIIH60K M B8Jlli't1MH "t~ ,IJ;Jlff co6b!TMH TMTia Tf-p -+-AI(tJK+K-lT'?l: 
·~opMa 't~ - pacnpe,n;eJieHIDI H cpe,nHR.fi BeJIH't!IDia t% B npe,n;eJiax orrrn-
6oK COBIIa.TI;aiOT C TeopeTM't18CKMMH ,UJI.fi I ypaBH8HH.fi CB.fi3H ( < ~fc> = 
I ,I4+0, I6). Cpe.n;HHe BeJJ;H't!HHbl KBa.n;paTOB He,n;ocTaiOII(MX Mice ,n;.IDI I(~ A -
't!acT~ B npe,n;eJiax orrrn6oK corJiacyroTcR c oiKH.n;aeMLIMM 13 : <11M}.>= 
(0,32I±O,OI8) (raB/c2) 2, <11HA1> = (1,307±0,040) (raB/c2) 2• 
~ IIpOBepKH Ha.n;e~HOCTH H,n;8HTH~HKa:o;HH KaHaJIOB peaK:o;MH i.7JO~ 

A KIJK+K-n+n- n-p-AK"K+K-n+JT-n(J IIOCTpoeHbi (p:ac.2) 
I + + 

pacnpe,n;eJieHHR a<@eKTHBH:oiX Mace A, 71- -'tlacTMIJ; H A, K---qacTUIJ; 
v+ + (3a Macey n- -'tlacTHU 6b1Jia npHHRTa Macca l7- -Me30HOB). B 

pacnpe,n;eJieHMIII C HCTIDIHbiMH :1:. ff :t' -M830Ha.MH OT'tleTJIMBO BM,IJ;8H IIHK 
B pa:!1o~ pesoHaHca :£ I 385 -~ A lT ~ , B pacnpe,n;eJieiDIH c 

/r--'tlaCTHUa.MH IIHK OTCYTCTByeT. 3TO TIO.D:TBep~aeT ,IJ;OCTOBepHOCTI 
M;lleHTH@mano K ;t -Me30HOB. 



4. 

Cel!eHH.f! Ka.Ha.Jio:B pea.ro.wfi c 4 c~rpa.HH1IMH 'tlaCTIDJaMH 

Cel!eHH.f! B~e~eHHhlX Ka.HanoB pearo~fi c 4 cTpaHHHMH -qacTHUaMH 6~ 
TIOC't!HTa.H1I HOpMMpOBa.HHeM Ha TIO~Oe Ce1IeHMe ff-p -B3aMMO,I.J;eHCTBHH np:vr 

I6 rsB/ c' no~yqeHHoe B I 41. Be~1Jl1Ha' HCTI0~:030Ba.HHM 3,I.J;ec:o' 

G;r"r 
fi;or, = A ~-p =· ( 0, IB96±o, 0095) MK6/ co6I:n:vre, 

'Vll-p 
COOTBeTCTByeT Ce"tieHHID O~oro /7)D~33aMMO,I.J;eHCTBM.f!. Cel!eHMe OT,I.J;e~-
HOrO Ka.Harra peaK.IJ;HH BhMICJI.ff.JIOC:o KaK o == fJc.tuf'. ·N· W, r,IJ;e N -
KO~~eCTBO H,IJ;eHTH~Hp0Ba.HH1IX C061ITH:~, OTHOC.f!mMXC.f! K ,I.J;aHHOMy Ka.H~. 

W' - ITO~Hhill Be C, cywnvrn:pyrom;HH Be ca C'rpaHH1IX 'tlaCTHU, BXO,I.l;.illl.\HX B pe~
UMID, reOMeTpM"tieCKMe H KHHeMaTH~eCKHe TIOITpaBKH, B1Il!H~eHHHe paHee /5/. 
PeaK.IJ;HH H TOITO~OrH.f! C061ITM-ll llpHBe,I.J;eH::l B Ta6~e 5. Pea:KIJ;HH C poJK,IJ;eHH
eM r" -'tlaCTI1IJ; B yc~OBH.f!X 8KCITepHMeHra He paCCMaTpHBa..Jrn:C:O, TaK KaK 
OHH He Mor~H 61IT:o OT,I.J;e~eH1I OT a.Harroral!HhlX peaK.IJ;HH c poJK,D;eHMeM A -
rymepoHOB. IIosTOMY B Ta6~e 5 KaHaJbi peaK.IJ;HH c A -rHnepoHa.MH Ha,n;o 
paccMaTpHBaT:o KaK Ka.Ha.JI1I c A/Eo -qacTHUa.MH. Ta6.7nru:a 5 co,IJ;epJKHT 
T~e noporoBHe KMITY~:OC1I nepBHl!HhlX j~--MesoHoB, npH KOTOphlX B03MOJK
Ha Ta H~H HHa.f! peaK.IJ;H.f!, BeJII1:l!MH1I paCC't!HTaHHhlX Ce'tleHnH Ka.Ha.JIOB peaK
Ulill C OlliM6KaMn, ITO~Oe KO~H'tleCTBO C001ITHll B KaJK,I.l;OM Ka.HaJie H Beca, C . 
KOTOp1IMH 8TH C061ITH.f! BO~H B Ka.Ha.JI, KO~M'tleCTBO O,I.l;H03Hal!HO M,IJ;eHTM~M-

UHPOBa.HH1IX C001ITHH. 

UH. 

PeaK.IJ;H.f! !Jr-P-Airir~/.7?7- OTMe"tieHa B C061ITH.f!X Tpex TOITO~OrHH: 

I. B s@:eKTHBHOM o6':beMe Ka.Mep1I saperMcTpHpOBa.H1I 11, Kt1;.. -qacTn-

2. 3aperHCTpiipOBa.H 
3. 3aperncTp:vrpoBa.H 

11 -r:vrnepoH. 
K(J-MesoH. 

M3 C061ITHH nepBOll TOTIO~OrHH B~e~eHO O,I.J;HO, He npOTHBOpe-qamee 
STOll peaK.IJ;HH, HO ORO He npoTHBopel!H'I H pea.KI(HH 117'-AKrw+K+H-ff: 
TI08TOMY np:vr pac"tieTe ce"tieH:vrll co61ITMe He paccMaTpHBarroc:o. 

Co61ITH.f! BTOpOH H TpeT:oen TOITO~CrHH BO~ B pac"tieT Ce'tleHHH C 
BeCa.MH, yKa3a.HH1IMH B Ta6~Ime 5. Cel!eHn.f!, COOTBeTCTBeHHO, OKa3a.JIMC:O 

paBHHMH (28 ,5 ± 4,4) MK6, (49 ,0 ± IC ,3) MK6. Ha p:vrc.3 nplime,I.J;eHH 

pacnpe,I.J;e~eHM.f! KB~paTOB He,IJ;OCTaiDmMX Mace B C061ITM.f!X BTOPOH M Tp8T:OeH 
Tono~or:vrfi, H,IJ;eHTMqJI1IJ;MpOBaHH1IX KaHaJIOM /T-p- A 1<., )(+ K-Tl +H-. 



5. 

3;n;ec:o .7Ke noRa3a.Hbi a.HaJiorwurn:e pacnpe;n;eJieiDIJI ;rr,JIJI Mo;n;e.IDipoBaHHbiX 
C TeMM .7Ke SRCTiepiDJieHTaJI:&HID.lli yC.1!0B11f.IMM C06biTIDI. Cpa.BHeiDie STIDC 
pacnpe;n;eJiemti1: YRa3biBaeT, BH.IJ:IDJIO, rra HeROTopyro npi1Mec:o ;n;pyrMX 
Ka.HaJIOB pea.RIJ;l!li B SRCTiepiDJieHTe. QneHKH Ce't!eHIDI peaKU;Ill1 g-p-.. 

A K"K+K-11+11- 6e3 npHMec:;{ B co6nrTIDIX BTopo:fti 11 TpeT:oeti 
TOIIOJIOrl-IH ;D;aroT, COOTB8TCTB8HHO, CJie;n;yro~e 3Ha't!eH11fl: 
(22,1±3,9) MK6 11 (38,8±9,1) MK6. Cpe;n;rree B3Bernerrrroe sTHX BeJiki't!HH 
paBHo (24,8,±3,6) MK6. 

kiMnyJI:&CHbie H yrJIOB:b!e XapaKTepMCTID\11 't!aCTI1U • 
. 

Ha pHc.4,5 npe;n;cTa:s~eHnr pa~np~;n;eJieHHR cpe;n;HMX npo;n;oJI:&HbiX 
H TIOTiepe't!HbiX HMTIYJI:OCOB.BTOpH't!HbiK 't!aCTHU B Bbi,IJ;8JI8HHbiX RaHaJiax 
pea:KUHil C 4 CTpaHHW~ 't!aCTHUillAII B C.U.M. 7.7J0-B3aHMO,IJ;8HCTBHll. 
Ha pHc. 6 np11Be;n;eHnr HMTIYJI:&cHnre H yrJiome xapaRTep11cT11KH A -rn-
nepoHOB 113 BCeX H;n;8HTH~po~aHHbiX C06biTHH B C.U.M. J7jo-B3aHMO-
;n;e:fticTBlrit. 

AHa.IDI3 IDJIIIYJThCHbiX pacnpe;n;eJieHilli 't!aCTm.J; B C.U.M. ,-p -B3a
HMO,IJ;eHCTBHll TIPH 16 rsB/c IIORa3biBaeT, 't!TO norrepe't!Hb!e HMIIYJI:&Cbi B 
pea.Ku;I1:RX C 4 CTpaHHID.lli 't!aCTm.J;aMH HaxO,IJ;JITCJI B 06JiaCTH Pr <I rsB/c. 
·ITO't!TH ;rr,JIJI Bcex -qacTHU cpe;n;HHe nonepe-qrrnre HMIIYJI:&CH MeHDrne 
0, 5 rsB/c. B 6oJI:&lliHHCTBe- pea.KIJ;11H B c .u.M. n-p -B3aHMO,II;8MCTBHll 
Me3oHnr JieTRT Brrepe;n; HJIH no"G:T11 cHMMeTpH'G:HO B cpe;n;HeM, A -rHIIepo
Hbi Hanpa.BJieHnr B 3a.n;HIOIO IIOJIYCW8}:Y. IIapru11eTp acHMMeTpHH A" BIIe
pe;n;-Ha3a;n; ;n;.rrR A -r:vmeporroB B pea.KIJ;HH 7T-P-AK"K+K-1T+n· 
pa.BeH: A" = 0 ,-69+0' 07. B peaRD;ffH u-p - A K ()/(.,. K-ff +g -/T 11 

AA = 0, 75±0,23. IIapaMeTp noJIHci1 acnMMeTpH11 AA ,JJ;Jm 

A -rHITeporroB H3 Bcex paccMoTpeHHHX B pa6oTe RaHaJIOB peaRI.I,lli1: 
paBeH: 

AA = 0' 68-J:O' (t7 

B pa6oTe 161 ( g-p -B3a.Y.MO,IJ;8llCTBHJI IIPH 4, 65 rsB/c) 6HJIO 

o6rrapy.1KeHo co6HTne c 4 cTpa.HHbiMki -qacTHIJ;al\lli, IUeHTHclMI.LMPOBaHHO/e I 
pea.KIJ;Hei1 lT-;:>-AKt~K+K-.TT+/7- c ce"G:eHHeM IO MK6. B 7 

( ff-p -B3aiDJIO,IJ;8HCTBliJI rrpn 5 rsB/ C) Hall,IJ;8Hbi ,IJ;Ba C 06biT11fl pea.Ru;IDI 
H -p _.., A I( o,J( "K () c ou;eH:r:ofi ce't!eHHR (38-J:26) l'vm6. 



6. 

Tipe~pHHffTOe CHCTeMaT~eCKCe H3yqeHHe peaKUHM 6,7 (Ta6~.5) 
c 4 cTpaHHDIMH -qacT:m.J;aMH B ii1'-:E3aHMo;n;eittcTBHmc rrpH I6 raB/c rro
Ka.3MO, 't!TO ce"tJerrn.fi aTmc peaKD;Hi1 o,IJ;Horo rropJI,IJ;Ka 7 ce't!eHH.HMH 
aHaJIOr~HhiX pea.KU;HM C ;n;BYNJfl CTpc.HHhiMH -qacT:m.J;aMH 5/. )Lmi 6o~ee 
TO't!HOH O~eHKH Ce't!eHHH He06XO,IJ;HMC ,IJ;eTaJIDHOe H3Y't!eHHe BnHflHH.fi ~HO 
BUX KaHaJIOB pe~itt Ha MaTepHaJI€ MO,IJ;e~pOBaHHHX C06HTHH. AH~3 
KHHeMaTH't!ecKHX xapaKTepMCTHK 't!acTH~ YKa3HBaeT Ha rrepn~epM't!HOCTD 
npou;ecCOB C pojiQJ;eHHeM 4 CTpaHH1IX 't!aCT~ B ffJo-B3aHMO,IJ;eHCTBH.fiX 
npx I6 raB/c. 



JI YI T E P A T Y P A: 

I. EaJI.fi E. n ,D;p. Coo6meHne OllHH, I-7140, ,Uy6Ha, 1973. 
E8Jlfi E. H ,Il;p. Coo6meHne OI1ill1, I-8I38, ,Uy6Ha, I974. 
EaJI.fi E. H ,IJ;p. CooorneHne owrn, I-8I39, ,Uy6Ha, I974. 

2. MBaW!eHKO 3. M. n ,Iij). IIperrpMH'l' OMHM, PII-3983, I968 • . 

3. Particle Data broup,Rev.Mod.:?hys. ,48,N02, 1976. 

4. Galbraith W. et al.,Phys.Rev .. ,138B,913,1965. 
Folley K.J. et al.,Phys.Rev .. Lett.,19,330,1967. 

5. Balea E. et al., JINR, E1-12.345, Dubna, 1979. 

6. Bertanza L. et al., Phys.Rev., 130, p.786, 1963. 

7. Ey~aroB ~.A. M ~p. B KH. Me*~YHapo~HaH KOH~epeHUMH rro ~M3MKe 
• 

BbiCOKMx GHeprMiil, 15-H, M3~aHvre HayKoBa ~YMKa, 1\MeB, I97c. 

--



Ta
6n

w
ua

 I
. 

# 

F'
" 

rl
iH

IO
T

e
3

a
 

0 
L
"
~
 

· <
H
H
~
 

<
~
M
H
:
t
>
 

<:
t.2

> 
,)H

! 
. 

' 
(r

G
B

/c
2 )

2 
(r

G
B

/c
c.

.)
2 

1.
· 

rrr
r 

pe
aK

U
li1

li1
 

I.
 

ii
-P

-A
K
°
K
"
K
~
 l1

+
lT

-f
f-

T
 

-U
,U

IS
l 

0,
05

9 
0

,7
I 

2.
 '

 
n

-p
-l

r0
1(

'W
'lT

"'
11

I_
lT

_.
 

I 
-0

,0
18

 
0,

01
9 

4,
41

 

3.
 

7
T
P
-
A
i
r
°
K

0 l
T+
l7

<~
-K

-l
lr

ll
/ 

I 
0,

16
6 

0
,0

8
I 

2,
51

 

4
. 

li
fJ

-A
 K~

"7
l+

l1
+1

1 
71

7 /
("

) 
0

,5
 

0,
28

9 
0,

07
3 

0,
32

 

5.
 

!7
fJ
-.
AK
°K
~~
R"
'1
1-
R-
(l
T'
 

0
,5

 
-0

, 0
2I

 ..
 

0,
05

5 
0

, 5
3 

,....
 

.... 
,..

...
 

r"
\1

"
'\

,.
.,

 
,....

 
"
"
~
 

--
.....

.....
 

ff
f:

'-1
1 

K
oK

+
lT

+
K

-/
1-

v
,J

 
-u

,U
U

.J
 

U
,U

U
;)

 
:::

>,
uo

 
6a

. 
O

,u
04

 
5,

29
 

0
,3

 
-U

,U
U

3 

66
. 

J
i
!
J
-
A
K
-
~
o
l
T
~
-
l
l
-
/
K
'
J
 

46
,5

 
0,

32
1+

0,
01

8 
li

fJ
-K

o
K

+
 IT

+
 K

-l
T

r/
1

 J
 

I,
 3

0'
1+

0,
04

0 
U

,I
6U

+
0,

0I
2 

I,
I4

+
0

,I
6

 
6B

. 
24

, L
~ 

. 
7.

 
il

P
-1

1
 K

•K
+

II
 +

1(
-/

7-
(l

T
o

) 
. 

6,
8 

-O
,O

T
4+

0,
0I

8 
0 

,,0
45

+0
, O

IT
 

I,
 2

4+
0,

 5
5 

. 

-·
·-



2. 

4. 

5. 

6. 

7. 

8. 

9. 

IO. 

II. 

I2. 

.ii'a6JIJIIUa 2. 

~OHOEHe PIIIITOT83H K peaKUIIIIII 

ff-p -A K~K+K-7T+l1-f IT;1 

A K" n+n+ 11-11-r 111 .. -... --·-······ .. - -·· ... . . ·- --· t, 

---;· . A l(o/(+1(-JT~ff-(?1 

--A l(tJI(-~' K'~-n-11-

-- __ ._ AK"K+K+t7-n-rlr"J 

____ A fr K+ K+TT-11( I( I 

AK"PPII +IT-

___ AK"PP 17+1T-flT/ 

- ___ A__I(_tJPP II +11-(1/ -

___ .Lf K i} !3'_!1.-i1 + TT__~ {11,1 __ 

--·--·- _A _I(~P 71+_11 ~ll1tfl 



TaOJivn~a 3. 

~OHOBble rvtiTOTe3bl K peaKUvtvt 

o-p- AK+tr-71+71-(11-:J 

I. 7{~1?-~AK+lT+R-ll-
·------~--- - ------------

2. ____ A/f~ff+.n--n_·r n~~ 

3. _____________ A n+n+n-11·1 KDJ . 

4. _ ____ _ A If+ 11"" n-17-"f 11 
5. _AK+K+17-R""ti?J 

6. ____ II K"" K+ K-n··r ff"/ 
7. ________ _ A K+K+K-H-(1'(/ 

8. ___________ _ A P lT+ff-n·-!AJ 

9. A P 71+71-71- f E'J 

IO. 

II. 

--------=-:::,;;::.r-·· 
_t1PI<+71-H- r n)_ 

APH+fi n-lk"l 

12. APK+P71-

I3. APK+filT-fJT~ 

J4. A PK~ P /T-(lt) 

!5. ____________ 11 !(+ff+p l[-l(7/_ ___ _ 



r. 
rr

__
-P

..,
..R

0 
lT

+f
f""

ll-
77

_-
:-_

rii
J.

 

c.
 

3·
 

h I 
• 

-
-
-

-
-
-

·-
~-

5.
 

6
. 

7
. 

--
--

--

8
. Y.
 

TO
. 

f{
D

 p
I(

+
 1
T

-T
T

-

ifi
' P

 ~
r+
 lT

-l
T

 -
, n

D
J 

K
D
~
K
-
7
7
"
.
;
.
 7

7
-

..
 ~

 
~
.
 

,,
 

,.
 

K
0
,D

K
_

ff
.,

. 1
7

-/
ff

")
 

,i?
O

;r+
 n

+
lT

-1
7

rn
J
 

_ K
e

K
-l

T
+

n
+

n
-/

n
l 

;r
e

p
 q

+
 n

-7
/-

(K
"
/ 

K
D

P
K

+
n

-7
7

-r 
/j

l 

K
0
P

K
_l

T
.,.

lT
-/

1J
 

Ta
6J

it1
U

a 
4.

 

~
H
O
B
b
i
e
 

rt
1

T
T

O
T

e
3

b
l 

K
 

pe
aK

U
V

:lV
:l 

lT
-P

 -
K

°K
+

K
-7

i+
l1

7
A

) 

II.
 

T
T

-P
-K

e
/T

+
lT

+
ff

-f
f-

(£
'7

 

I2
. 

I3
. 

T
l
. 

.l
'T

•
 

IS
. 

-1
6

. 

1
7

. 

T8
. 

1
9

. 

~
0
.
 

K
"
P

K
 ""

'K
"'

lf
"-

• 
/f

0
P

K
+

K
-K

-(
lT

")
 

"
"
' 0

 /
")

 L
<

' 
-1

-,
_,

-,
_.

.,
-/

,.
.,

 I 
n 

r
-
n

 
n 

n 
t 
't

' 
K

e
p

i(
+

 K
-n

-r
 K

' _
 

K
"
K
+
f
f
~
K
-
K
-
(
1
7
/
 

K
tJ

P
lT

-K
+

 K
-
(
 K

"
) 

K
"
P

P
 lT

-n
-f

A
) 

.....
., 

K
0
P

P
7

T
n

-r
x
1

 

K
"P

P
 K

-
n

-(
n

l 

21
 •

 
q
-
p
_
~
 /

(e
p

ff
+

p
ff

-(
A

} 
_ 

22
. 

'2
3.

 

24
. 

~
5
.
 

26
. 

c7
. 

28
. 

__
__

__
__

 K
a

 P
 IT

+J
5 7

i -
(E

 ")
 

K
0 P
P
P
7
T
-
I
k
~
 

___
__

__
__

__
 k

=
P

ff
,.

.J
3

i7
-l

n
J 

/<
'0
P
l
T
+
P
'
~
r
-
r
n
J
 

-
l(

o
p

p
 p

 
K

-

-
K

0
P

P
P

K
-f

l7
"
) 

K
e
P

P
P

K
-(

/j
l 

-
-
~
-
"
"
"
"
"
'
-
-
-
-
=
:
=
-
.
 

----
--'.

",:,""
"-'-

-""'-
---

----
-n

-
_______

 , -
·=

-
...

_ 
=

te
"G

""
"7

 
---

-
--

--
--

-
-o

-
---

-~-
--

• 
---

a 
'
d
'
'
~
 '-

""'
-'"

'"'
~#"

:--
-'e

y;
; _

--
¥ 

tf
" 

w-
-



T
a6

JI
M

U
a 

5.
 

}[>
 

IT
/ I

T 
K

aH
aJ

I 
pe

aK
U

I-
H

1 

H
eH

aO
JI

Io
.n

.a
c

M
aR

 
B

 
K

aM
e

p
e 

ti
aC

T
M

U
a 

I.
 

2.
 

3.
 

ff
-p

-A
K

"K
"K

+
R

+
H

fi


H-
P-
Kt
~l
(c
lr
•l
T~
ff
 r-

1
1

-

n
-p

-A
 K

"K
" R

+!
TK

_I
T_

n(
J 

-
-

-
..

.J
..

._
fl

fl
. 

-
-
-

..
. 

4
. 

H
 P

--
A

K
'K

"/
7"

11
 1

1 
II

 K
 .

. 

5
. 

n
~
J
 ...

 AK
·K
~"
'"
n~
n-
ii
-n
" 

6
. 

ff
7

'-
A

K
"K

+
T

T
+

K
-T

T
-

7
. 

T
f
-
p
-
A
K
"
K
+
i
i
~
 K

-f
f -

,,
 

I ' , 

ff
(l

 

K
.; 

ff
"

 

I(
" 

A
 

71
" 

T
io

po
r 

p
e


aK
U

M
M

 
PC

r3
B

ic
) 

4,
3t

3~
 

4,
67

0 

• 4,
83

4 

4,
86

3 

4,
83

4 

3,
93

8 

4,
36

2 

·
-
-
:
-
-
-
-
-
-
-
~
-
-
-
-
-
-
-
-
-
-
-
-
~
~
-
-
-
·
 ,_

 __
 _

 
• 

4 
$

¢
ik

Q
 

l{
O

JI
M

tie
C

TB
O

 
Y1

,II
.C

HT
W

PY
1U

Y1
-

po
B

aH
H

bi
X

 
CO

O
b!

TM
V

I 

T
 

T
 

I I I·
 

64
 

38
 8 

K
oJ

IM
tie

C
T

B
O

 
B

ec
a 

M
,II

.e
H


O

,II
.H

O
SH

at
iH

O
-
TY
1~
Y1
UY
1p
OB
aH


M,
II
.e
HT
Y1
~Y
1U
Y1
-

HH
X 

C
0
5
H
T
Y
1
~
 

pO
B

aH
H

bi
X

 
CO

O
bl

TY
1t

1 

T
 

I I 29
 

13
 

l}
 

. 

I I I 0
,5

 

0
,5

 

0
,5

 

4
6

,2
1

 

24
, I

f 

b
,8

 

C
et

iC
H

M
e 

pe
aK

U
M

M
 

o
(H

K
4

} 

4,
4+

10
,2

 
-

3,
'/ 

8,
4+

I9
,2

 
-

6
,9

 

4,
4+

I0
,2

 
-3

,7
 

I
' 

J 
3,

3+
 2

,7
 

5
,I

 
2,

 2
± 

1,
8 

24
 ,8

±
 3

,6
 

9,
2±

 3
,6

 

~-
-5

6¥
·-

--
--

--
-~

--
--

~·
--

-
.-

-~
 

---
---

-
._

_
, 

-
x
=
"
"
=
"
"
"
"
,
_
~
 

....
. 

---
---

-
-

--~
-

---
-

==
-

·-'-
· 

-'-
-~:

;,"
",-

-.~
·--

·-
-·-

-.•
£;

;c
.··

 .
-"

''
""

'-
-~

·-
'''?

 



r 

PRe. I. Pacnpe;n;eJie:mrs KBa.n;paTOB He;n;ocTruoiUMX Mace, me onrn:6oK, 
qJyiiKI.T,HOHaJ.IOB ~;C ,IT,JLH C001ITHH THTia ff-p-AKt~K""J<-iiff~ 

PRe. 2. Pacnpe;n;eJie:mrs ~eKTHBHHX Mace Aff:t -11acTm:I; H AK:t 
-1IaCTm:I; B pea.KIJ)Uf}c fff.> .:._A K °K+ K-n -1-n-

n-1-)-A Kt}K""K-n+ 11-n~~. 

PRe. 3. Pacnpe;n;eJieims KBa.n;paTOB He;n;ocTruoiUMX Mace B ::mcnepiiMeH-
Ta.JIDH1IX II Mo;n;eirnpoBaHHHX cooHTI:IJIX THna TT -p --
AK(}K+K-ff+ff; 

PRc.4,5. Pacnpe;n;eJieHH.ff cpe;n;HRX npo;n;oJ!bH1IX H nonepe1IH1IX n~myJinCOB 
't!8.CT}IU H3 Ka.HaJ.IOB pea.Ja.J;UH C 4 CTpaHHHMI:I 't!acTHUali'lli B 
C .U.M. q-p -B3a.MMO;n;ei1:cTBHM. 

'J 

':'' 

PHc. 6. J1Mny.JIOCH1Ie H yrJioBHe xapa.KTe.PIICTI:IKH A -rHnepoHOB I:I3 
Ka.Ha.JIOB pea.KIJ;I1i1 C 4 CTDaHHHMH 1IaCTm:I;8MH B C.U.M. p-p- : 

I 

B3alrMO;n;e:Hc TBifir. 



30 
N 

20 

10 

0 5 10 

N K
0 N <AMM:c)=0,16Q:tQQ12 

<MM.c~>= 0,321t0,()18 
15 <Mt·t> =tJo1~o,a.0° 

.. 

10 20 

5 10 

0 05 1n 1.5 o 7 fv1fvf.:C f/38/cl.)Z . 
PL1C. I. 

.I 
I 
T 
I 

1 

' a .. , 



2
0

 

N
 

15
 

10
 5 10
 5 

. 
rr-

P
-

1\
K

o 
K

+
K

-
T

T
+

7
T

-
rr

-p
 -
!\

K
°
 K

+
K

-
TT

+ 
rr-

rro
 

9 

• 

M
l\r

r ±
(r
3B

1c
~ 

M
A

K
%

 (r
3

8
 I c

'-)
 

( M
K

t =
 M

7T
J 

1,
51

 
2,

01
 

PM
C 

• 
2

. 
2,

51
 

3,
01

 
3,

51
 

:
:
:
-
·
.
;
:
.
:
;
-
.
.
o
.
.
.
.
-
~
~
=
-
-
·
·
 

-~
-

·
·
-
-
-
-

~
-

_
_

 .,
.-

-:
-

..
. 

-
-
-
-
-
..

..
..

..
. 

-
-
-



N 

20 

15 

10 

5 

• 

·• • 
I 
I 
I • • . ~ 

-I 

• 

r-, 
a I 
I I . ' 

I 
I • I 
L. 

TT-P-.1\KtJ K+K-TT~TT

- 3kcnep. coOblmvtR 

--~- Mooel\.. codb1mHR 

I 

' I L..-, 
I 
I 
I 

• ..r-

o as 1,0 1,5 

M fvt:o ( l3 ~c'-J 2. fv1fv1
2 (138/cl.J 

2 

1\ 

PL1C. J • 

N 

20 

15 

10 

5 



1,0 

1, 

0,5 

-1,5 -1,0 

TIP-1\KoKoK~ TT+TT-TT-

1 coc/i,lmvte (W= 1, 0) 

rr-P-K'' K°K 0 r-rr-rr+rr+ 
1 codbunue (W=1,0) 

rr+ 

· TT-P-1\ l<o Ko K- TT + TT 4- Tf- TT o 

1 COObiiTIMe (W= 1,0) 

-0,5 0 0,5 1,0 1,_5 

PV1C. 4. 
<fi~(l38/c ) 



0,5 

/\ 
Q5 

1,0 

qs 

1,5 1,0 

TT-P-/\f(oK•K+n4-1T-17-7T(J 
. . 

1 codb1rnue (W=0,5) 
r·+ 

TT-P--IV<D K+K-TT+TT-7T 0 

B· cocfbunv11/1 (.[ W,· = 6 8) 
' I 

· rr-P-1\K' K+K-TT+rr-

103 cocfb1mu fl (f Vv;. = 71,6) 

~~~-+n-I(K- K• 

0,5 0 
PV1C. 5. 

0,5 1,0 1,5 
<P."> (138/c J 

L 



-to 
2 

... 

1 

N 
30 

20 

10 

2 

• 

. • . . . 1· 
• • • 

cose• 

• 
• • • • •• • • • • • • • • •• • • • ••• • • .. . . . . . .. . ·--···. . . .. . . . ... ~ .. . . . . . . .. . .. . . . . . . .... ... , . r-------__. . . . . ~ . ·- ....... . 

• • • • • • • 0+---~----
10 20 N -2 

• • 

-1 1 

-2 -1 0 1 

PVIC. 6. 

2 

2 


