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A.A. Ky3He~oa 

H3YqEHHE nPOUECCOB OBPA30BAHHH CTPAHHYX qACTHU 

H PE30HAHCOB 8 II -p -B3AHMO,l\ERcTBHSIX 

nPH 4,0 H (7-8) r3B/C 

CnelUI8JI&HOCT& 040 · - 3KcnepKMeHT8JI&H8JI 4IH3HKa 

ABTope~epaT nHccepTauHH sa coHcKaHHe yqQaoa 
CTeneHH ll0KT0pa ¢H3HKO-MaTeM8TH'IeCKHX H8YK 

' . 
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liay'IeHne npoueccoB c o6paaoaaHneM cTpaHHhiX qacTnu nrpaeT 

Bal!<HYIO pOrrb B noHnMaHUli xapaKTepHhiX oco6eHHOCTefi Clil'lhHhiX 

B3aliMOtteficTBHli, 

3a nocnenHne ronhl nosrannoch 6onbmoe Konn~ecTBo aKcrrepn

MeHTarrbHhiX nccn~JoaaHnll, nocasrweHHhiX KaK npoueccy polKAeHnsr 

cTpaHHhiX •tacTHU, TaK n nay'IeHHIO nx caoficTB, OnHaKo 6o'nbninH

CTBO 3KCnepnMeHTOB 6biiTO BhlllOrrHeHO npH OTHOCUTerrbHO Hli3KHX 

aHeprnsrx. HanpnMep, nay'IeHne o6paaoaa.Hnsr CTpaHHhiX 'IaCTHU n pe

aoHaHCOB B rr- p - aaanMoneficTansrx neTarrbHO npoaonnnocb B oc

HOBHOM npn aHeprnsrx no 2 faa, liMeiOmnecsr naHHhie o peaKunsrx 
. 0 ·~ ··-

c polKAeHHeM A K - H K K - nap, oco6eHHO B o6nacTn BhiCOKHX 

aHeprnli, He nonHhi ir He TO'IHhi, 'ITO aaTpynHsreT npoaeneHne non

po6Horo TeopeTn'IeCKoro aHannaa. 

B casran c aTnM nanbHefiwee HaKonneHne aKcnepnMeHTanbHhiX 

A8H!IhiX .06 o6pa30B8HliH CTpaHHhiX 'IaC:THU li peaoHaHCOB0 a TaKlKe .. 

6onee rny6oKoe nay'IeHne neTaneli npo~ecca nx polKAeHHSI sransreT-

csr B. 'HaCTOSII!1ee BpeMSI B8lKHOli li BeCbMa aKTyanbHOli :3~Aa'Iefi, .!' 

B ocHoBy HacTosrweli nnccepTaUHH nonolKeHhi pa.iloThi, uenbiO• 

KOTOphlX SIBITSIITOC!, H3y'IeHHe o6pa30B8HliSI CTpaHHhiX 'IaCTHU II pe-

30H8HCOB B TT- p -B3aUMOAeliCTBliSIX npii HMnyrrbCaX 4,0; 6,8n 8 00faa/ Co 
11-17/ 

PeaynbTaThi aTnx pa6oT .6hinli ony6nnKoBaHhi B ?TaTbSIX 

li AOK118AhiB8111ICb H8 MelKAyHapOAHhiX KOH<jlepeHUHs_IX no <jlU3UKe Bbl

COKHX aHepriili II <jlnanKe aneMeHTapHhiX 'IaCTHU (PoqecTep, 1960 r;.;. 
)!(eHeBa, 1962 r:•; lly6Ha, 1964 r.; EepKnn, 1966 r.; felinenb6epr, 

1967 r.; BeHa, 196? r.; nyHn, 1969 r,). 
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YKa3aHHhiH UHKn pa60T 6bin BbiiiOnHeH B na6opaTOpHH Bb!COKHX 

saeprHH 06De!IHHeHHOrO HHCTHTyTa RllepHhlX llccnenoBaHHH •. 

nnccepTaUHR COCTOHT H3 IIRTII rnaB. 

B II e p B 0 H rna Be OIIHCbiBaiOTCR H o6cylKJlaiOTCR BOIIpOCbl 

TeXHHKH SKCIIepnMeHTa H MeTO!Ihl o6pa60TKH SKCIIepHMeHTanbHhiX 

AaHHhiX. 

0CHOBHhiM SKCIIepHMeHTanbHhiM MaTepnanoM cnylKHIIIf lj>OTO

rpalj>HH1 IIOIIY'IeHHhie C IIOMOIUbiO 24-nnTpOBOH IlpOIIaHOBOH IIY3blpbKO-
. ~ /18/ 

BOH KaMephl na6opaTOpHH BhiCOKHX SHeprnft 0I1HI1 1 IIOMeiUeH-

HOH B IIOCTORHHoe MarHHTHoe rrone; KaMepa o6nyqanacb B rryqxax 

11- -Me~oH~B c IIMdynbcaMH 4,0; 6,8 H 8,0 ·rsa/c. B Ta6n. 1 

IipHBeneHhl BenH'IIIHbl1 xapaKTepH3YIOIUHe HaiipRJKeHHOCTb MarHHTHoro 

rronR a pa6o'!eM o6DeM.e KaMepbi1 HMrrynbc .oTpnuaTenbHhiX 11 -Me

aoHoB 11 xonnqecTBO ¢oTorpalj>nii, iicrronb30BaHHhiX .rrpal' aaarinae. 

P ±AP' H ±,AH lJHCJIO .. 

(raB/c} (a) ~'l'Orpai{lHI 

4,00 ±0;06 !4400 ± 430 230 000 

6,8 ± 0,6 !3700 ± 4!0 I4'odo 

s,o ± o,a -"- 46 000 

B · rrpouecce pa6oThi 6hm rrpoBelleH rronpo6HhiH a a anna orrpe

JleneHHR slj>ljleKTHBHOCTH IlpOCMOTpa II MeTOila . o'I'6opa- 11- p · -B3aHMO-
• /6-17/ 

lleHCTBIIH B rrporraae · • Eonbmoe BHHMaane )'JlenRnocb. aaannay 

Olliii60K 113MepeHHH KHHeMaTH'IeCKIIX rrapaMeTpOB HayqaeMhiX C06bi

TIIHe 11oxaaa!io, 'ITO Han6onee. aepoRTHoe aJiaqeane .omn6xn H3MepeHIIR 

IIMIIyllbCa · paBHO· 10%1 a OlliH6KH B 113MepeHHH yrna "' 30' IlpH JlnHHe 

CIIe!IOB 3apRJKeHHhiX '!aCTHU 6onee 5 CM. I1criOIIb3yeMbie Me TOll hi· OII

peJleneHIIR KHHeMaTH'IeCKHX ·rrapaMeTpOB.06ecrre'IIInll TO'IHOCTb H3-
, '" <C,.> .. >>»>•»; ''""""~'.'''- ~ '"""' 00' >• ••• • • ._ '"'"'''"'''''""' << _., •O>r>••<~•-•<••>" ..... ,,, ">''<•- ·--~~- •<o<,•o•<••> •> .__,. •• ''' '' >0'''>'<'>0 ,,,,,_.,,,HO>•>• 

Mepeanii, nocTB'fO'IHO BhiCOKYIO AIIR pemeHHR uenoro PRila ¢n3H-:tec

KIIX 3a}la 'I. 

4 

B STOH JKe rnaae !IHCCepTaUHH IIO!Ip06HO 113y'Ia!OTCR BOIIpOChl 

nneHTHij>IIKaUHII aapRJKeHHhiX H aeiiTpanbHhiX qacTnu
161 

• B qacTHO

CTH1 !{eTaiibHO HCCIIe!IOBaH MeTO!I H!{eHTIIIj>HKaUHII aapRJKeHHhiX '!aC

TIIU IIO HOHH3aUIIII H IIMIIynbcy. 0Ka3aiiOCb1 'ITO STIIM MeTO!IOM 

'. + -
MOlKI<O paanenHTb 71 -Me30Hhl II IlpOTOHhi IIpll HMIIynbCaX · !10 

1,1 rsa/c, a ·,;:!:- Me30Hhl H. K:!: - Me30Hhl - !10 0,8 rsa/c. 

I1ne.HTnlj>nxauiiR aeiiTpanbHhiX cTpaHHhiX qacTHU rrpoaon11nacb 

c IIOMOIUbiO MeTana X 2 
• nmi ll!leHTHij>HKaUHH norronHHTenbHO 

• 
rrpnanexann~b TaKJKe H Jlpyrne MeTOilhi: anayanbHoe aa6n101leH11e xapTHHhi 

pacrranoa, naMepeane HOHIIaaunn, H3Mepealle saeprnn o -sneKTpo

HOB Ha cnenax "BTOpli'IHhiX aapRJKeHIU>IX · '!aCTIIU OT paCIIalla HeHT

panbHhiXe Ha · pnc. 1 rrpnrielleHhi pacrrpelleneHHR sljllj>eKTIIBHhiX Mace 

V 
0 

-tiacTHU; HlleHTIIIj>nunpoBaHHbiX xax A 0 
-r11rrepoHhi H K? -Meao

Hhi. Cpenaee aaaqea11e MaCChi rronyqnnocb paBHhiM ( l1l4 ;!:.2) H ( 500::!:. 

:!:.3) Msa llnR A0 -rnrrepoaa H K 0-Meaoaa cooTaeTCTBeHHo. 3TH 

3Ha'!eHHR xopomo cornacy!OTCR C H3BeqTHhlMR BenH'IHHaMH1 IIpHBe-
• /19/ 

!leHHhiMH B pa60Te • 

2 
. nnR o6oCHOBaHHR IlpiiMeHeHHR MeTOila . 'X rronpo6a,o paccMaT-

pHBanHCb ponb omn6oK H3Mepe~nii, BHil pacrrpelleneHIIR lj>oaoawx 

rHIIOTe31 ·pa3jleneHIIe HeO!IH03Ha'IHO i!lleHTHij>IIUIIpoBaHHhiX co6biTHH 

II llP• 

C_oaMeCTHoe llcrronbaoaaane paanH'IHhiX crroco6oB HlleHTHVH_Ka

UHH V 
0

- co6hiTHH rroaaon11no onaoa·Ha'IHO HlleHTHVHUHpoaaTb 85% 

cnyqaea.·. 

B o B Top o ii r 1!- aBe AllccepTaUHH rrpHBO!IRTCR sxcrrepnMeH

TanbHhie JlaHHbie IIO OIIpelleiieHHIO :ce'!eHHH o6pa30BaHHR CTpaHHhiX 

'IaCTIIUe 11pH orrpenenerum ceqeHHH BBOilHIIIIC.b COOTBeTCTBYIOIUHe 
0 

IIOIIpaBKH 1 CBR3aHHhie C sljllj>eKTHBHOCTbiO IIpOCMOTpa, IIOTepeft V 

'!aCTHU1 paciiallaiOIUHXCR IIO HeHTpanbHOH MOlle, a TaKJKe C IIOTepeft 
0 

V - '!aCTHU 113-3a orpaHH'IeHHhiX reoMeTpH'IeCKHX p83MepoB Ka-

Mepble KpoMe TOr01 Y'IHThlBanHCb IIOIIpaBKII1 CBR3aHHhle C IIpHMeCbiO 

B3aHMOileHC:'I'BHH ~~~OHOll .• lla KBa3JI~J3t:)t')D~;':'.hiJ(, l!)'K_I:i~Hax R!IJ:l~ ... '! ... c 

IIpiiMeCbiO fl -Me30IIOB1 sneKTpOHOB II JlpyriiX 'I8CTHU B IIepBH'IHOM 

rryqxe. .· 
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Pea.ynbTaTbl 0 C9'!9HHliX p0)!{l19HIHI CTpaHHbiX '!8CTHU rrpH 

HMITynbCe 4,0 raa/c IIpHB9l19Hbl B Ta6n, 2, 

Ta6nnua 2 

Peaxnu CeqeHHe (MK6H) 

x+p ...... 1\ o + Ko : 9812 ± I7,8 
..-+1\o-+Ko+Ji..o .. 97)3 ± 22,4 

•,J 

~A"+~+;n-: : 89,0 ± II,O 
-1\o+ t<.o'+Jl:.-+.Ji+ : I54,o ± I4,o 
-+Ao+K.+-IJl,-+Jlo • 98,0 ± IO,O 
~ 1\ o+Ko+Ji-+Jif+Jl.o; 85,0 ± 2I,O 
~ ~<: +k.: +1?. 26,7 ± 7~5 . . 
-K; + K.- + f . (>7,0! I5,0 . 
__. IG; + K~ + JZ-+ p . 9,0 ± ~,0 . 
_.. K;-+K~ +Ji-1- r : 39,3 ± 20,0 
~ /(:+ 1(-+ Jlo+ p . 63,0 ± II;O . 
- Ro + Kf + Jl-+ 11.. . !47,0 ± I8,0 . 
-+ Ko + t<.• +JC+ + 11., • " . I26,o ± I7,o 
~ K; + I<~ +Jc:t+Jt.+ n. : IO,O + 5,0 

~ ~: + K._/·fll."".i-~ .. p: 6,0 ± 4,0 

- 0 - ~ . 
nonaoe ceqean~ po)!{lleHnli A K- n K K- nap oKaaanocb 

paBHbiM (0,88.±_0 104) MOH H ( 1,13.±_0,16) MOH COOTB9TCTB9~H01 a 
ITOnHoe C9'!9HHe OOpaaoBaHilli rrap HefJ:TpanbHbiX CTpaHHbiX qacTHU -

· . · ··· .,, · · ·o o 
(0,52.±_0,04) M6H n (0,37.±_0,05) M6a cooTaeTcTaeaao ·'nnll A K -

H K° K 0- rrap., 

3KCIIepHM9HTanbHb19 AaHHbie 0 C9'!9HHliX o6pa30B8HHli CTpaH-

Hb!X '!aCTI!U qbinH COITOCTaaneHbl C peaynbT~TaMII a.iranOI'I!'!HbiX SKCITe-

PHMeHTOB rrpn' npyrnx aaepriiSIX, ITony'!eHHali aaanc~MOCT~ c~~Emnn 

oT aaeprnn cparianaana'cb c ·pa~c'!.IITaHaou rro Monenn cTaTHCTH'!ec-
- ·. · · . • ...... •' .. · . • ··1201 

I!:OH YHIITapuo-cHMMeTpH'lHOH .. TeopiiH. MH0)!{9CTBe.li'Horo .. PO*AeHmi ....... , 

Ebmo o6aapy)!{eHo, 'ITO pac'!eT yno~neTaopn;enbHO co~na;;;eicSI 
C 3KCIIepHM9HTOM, 

6 

j 
I 

I 

I 

B T peT be u rna Be nccnenyroTcli HeKoTophie o6mne xa

paKTepncTHKII pO)!{l19HHli CTpaHHbiX qacTIIU B IT-p- 'aaaHMOA~iiCTBII

liX ITpH HMrrynbce 4,0 raa/c II1 B '!aCTHOCTH1 II3Y'!810TCli HMITynbCHb19 

H yrnoBhie pacrrpeneneHnli a c • .u.M., a TaK*e - pacrrpeneneHnli rrpo

nonbHbiX· H rrorrepe'!Hb!X IIMITynbCOB BTOpH'!HbiX '!8CTHU 1 o6paayromnx-

Cll B peaKUHliX 

IT •+ p ... A 
0 

+ K + m IT ( 1) 

... K
0 

+ K + rn IT + N ( 2) 

3KcrrepnMeHTanbHbie HMrrynbCHbie pacrrpeneneHIIli A0 
-rnrre

poaoa a c.u.M, cpaBH~Banncb c peaynbTaTaMH pac'!eToB IT? .cTa

TnCTH'!ecKou TeOpHH H ITO MOAenn rrepu¢epH'l9CKOI'O B3aHMOl19HCT-

BHli (OPE) 1151• . 

B Monenn OPE pacCMaTpnaanncb nnarpaMMbi 1 rrpnaeneHHhie 

Ha pnc, 3, B peaynbTaTe cpaaaeHIIli pac'!eTa c aKcrrepnMeHTOM 
. . 

BblliCHHnocb, 'ITO rrpn orrncaann d6paaoaaHHli A° K- rrap 6onee rrpen-

ITO'ITHTenbHbiMH S!BnliiOTCSI AHarpaMMbi 1 y KOTOpb!X OOM9HHOH '!aCTH

U9H SIBnSieTCSI K -MeaoH. 

B Ta6n. 3 rrpnaeneHbi cpenane xapaKTepncTHKH BTopH'!HbiX 

qacTnu. Mo*HO BHA9Tb1 'ITO cpenane rrorrepe'!Hbie HMrrynbCbi ~To-
- . 

p!I'!Hb!X '!aCTHU . p B rrpenenax . OIHHOOK He M9HSIIOTCSI 1 . BO BCSIKOM 
L . 

cnyqae OHH cna6o aaBHCHT OT MH0)!{9CTB9HHOCTI! H rrepBH'IHOH 3H9p• 

ran, l?acrrpeneneHHSI rrorrepe'!Hhi~ nMrrynbcoB nocTaTo'!Ho xopomo 

OITIICbiBaiOTCSI Bb!pa)!{eHH9M BH):Ia 
2 

p.l 

w (p!. •PJ 
- -::"2" 2 ~-1.- ·e P..!. 

PJ 
KaK BHllHO H3 Ta6n, 3, cpeAHHii rrorrep9'!HbiH HMrrynbc BTOpH'IHOH 

'!8CTHUbl .aaB!ICHT OT ee l\{8C<;:bi, ()AH!!.~. _na. B03MO)KHbiX OO'bSICHennu. 

.aTOll aaBHCHMOCTH C'IIIT89TCSI o6pa30B8HH9 '!aCTHU qepe3 rrpoMe)!{y

TO'!Hbl9 COCTOSIHHSI, EcnH )!{9 HCXOllHTb H3 COOOp8)!{9HI!il 0 CTPY.K:-
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Type, TO MOJKHO JlyMaTb1 'IT_O o6paaoBaHIIe. TSIJKenbiX 'laCTIIU, IIO

BIIJlii!VIOMy, CBSI3aHO C MeHbllliiMII, IIpOCTpal;ICTBeHIIbll>11I o6naCTSIMII, 

qeM, o6paaoaaHIIC? 17 -Meaoaoa. Hcnon~>aySI nony'leHHbie sKcrrepii- : 

MeHTanhHble. AaHHbie 1 MOJKHO OUeHIITb paaMepbl o6naCTll BaaiiMO-
. -2. ~ . -13 

neliCTBIISI: < r > =. ( 0,46;t:0,02) .10 CM 0 

Hayqeaiie pacrrpeneneHIIli rrpononhHbiX IIMrrynhcoa . A 0 
-rnne

poaoa, K -Me30HOB II IIIIOHOB B CoUo~• IIOKaaano, 'ITO o6paao

B8BIIIIIeCSI A 0 
-riiiiepOHbl BbineTaiOT if OCHOBHOM C 6onhllliiMII rrpo-

JlOUbHbiMII IIMrrynhcaMII B aanaroro rronycljlepy, a K -n 17 - Me-

30Hbl 

. p,. 
(MaB/c) 

p 
(MaBfc) 

p .. 
(MaB~o) 

-'Ytt 

- C MeHbllliiMII IIMIIynhCaMII - BIIepen. 

Ta6n1Iua 3 

BH:rt ; MKoz. poueHHH sapxJKeu~mx 'tfaCTHn 
qac-: 0 : 2 : 4 

: THitH • · • 

Ao 

Ao 

K" 

.:Jt-

839 :t I7 

38I :t I6 

.365 ±II 

1\ 
0 

~ -686 ± I8 
K 0 

: 333 '+ 22 . -
. Jl.-

. . 
1\0 :-0,73 ± 0,04 
K. : o,so ± o,os 
x-

8 

723 .± I2 

378 :t 9 

363 .± 8 

290 .± 7 

-343 .± I3 

I08 .± IS 

86±IO 

-0,66 ± 0,04 

0,25 .± 0,04 

0,2~ ± 0.04 

709 .± 35 

382 .± 2I 

320 ± 22 

245 .±II 

-465 .± 2I 

-I29 ± 25 · 

S·± I 

-0,64 .± 0,07 

-O,I2 .± o,oi 
O,II .± 0,02 

I 

I 
' l 

i 

I 
j 

Yrnoaoe pacrrpeneneHIIe A 0 -riirrepoaoa B c.u.M. B oc-

HOBHOli CBOeli '18CTII MOJKeT 6b!Tb OIIIICaHO SKCIIOHeHUIIIinhHbiM aa

KOHOM exp (- b Cos 0) aaanorii'IHO yrrpyroMy pacceSIHnro. B yrnoaoM 
. 0 . . 

pacrrpeneneanii A -rnrrepoaoa, o6paaoaaHHbiX B peaKUIIII ( 1) npn 

rn =0 , aa6nronaniiCh co6biTIISI c yrnoM BbmeTa qacTIIUhi, 6nii3KIIM 

K 0°. Bepxaee aaaqeaiie ce'leHIISI' cooTaeTCTByromero rrpouecca 
/16/ 

paBHO ( 2,08;t:1,62) MK6H o 

HaTepecHbie oco6eHHOCTII 11 ~ p -aaanMoneli~TBnli c o6paaoaa

HIIeM cTpaHHbiX qacTnu o6aapyJKeHbi. npn IIay'leHIIII AByMepaoro 

pacrrpeneneHIISI KoMrroaeHT rrpononbaoro II rrorrepeqaoro IIMrrynhCOB 
/17/ . ·. 

a c.u.M. • C rroMOIUhiO sToro pacrrpeneneHnSI aa6nronanach Kop-

penSIUIISI MeJKAy rrpononhHbiMn n rronepe'IHbiMn nMrrynbcaMn y A 
0 
-rH

rrepoaoa, ayKnoaoa, K- II 17 -Meaoaoa. 

B AIIccepTaUIIII o6cyJKnaroTCSI iloaMoJKHbie rrpn'IHHbi cymecTao

aaHIISI aa6nronaeMoli KoppenHUIIII MeJKny rrorrepe'IHbiMn II rrpononhHbi

MII KOMIIOHeHTaMH llMIIynhCOB BTOpH'IHbiX 'laCTHU B CoUoMo 17-p_-Baa

IIMO)leHCTBHSio 

1J e T Be pTa Sl rna B a AHCcepTaUIIH IIOCBSIIUeHa OIIHCaHHIO Me

TOJlHKH BbiJleneHIISI OT)lenhHbiX KaHanoa' peaKUIIH II HCCnenoBaHHIO 

rrpoueCCOB o6paaoBaHHSI CTpaHHhlX 'laCTIIU B STHX peaKUIIS!Xo 

' llnSI Bbi6opa HaH6onee aepoSITHoli riiiiOTe3bl o KaKoM:-nii6o 

rrpouecce ncnonhaoaaniiCh naHHbie Bbi'IIIcneHHli, nonyqeHHbie c rro-
. ~/21/ 

MOIUhiO nporpaMMbi nneHTH<jJHKaUHH KaaanoB peaKuHn • OueaKa 

aepOSITHOCTH naHIIOll rnnoTe3bl IIpOBOJlHnacb C IIOMOulhiO 

Co6biTHSI c nneHTH¢miHpoBaHHbiMI ·A 0 -rHnepoaaMH HnH 

x2 
K 0 

-Meao-
~ 2 

HaMH OTHOCIIUl!Cb K OJlHOH l!3 rHIIOTea, ecnH aenH'Il!Ha X JlnSI C0-

6b!Tllll c OJlHoli ci:eneHhiO cao6onbi 6bma MeHbllle 2, 7, a nnSI coobi

THli C qeTb!pbMSI CTerreHSI~!H CB060Jlbl - MeHbllle 13 ( C~o pH Co 2) • 

KpoMe TOro, KBanpaTbl nenocTaiOIUHX MBCC AnSI COOTBeTCTBYIOIUHX . 

riiiioTea o aeaaperucTpHpoaaHHbiX qacTHuax nonJKHhi 6bmH aaxo

Jll!ThCSI B onpeneneHHbiX HHTepaanax aaaqeaHli, a naHHbie HOHH

aaunoHHhiX H3M epeHHli H HaMepeHml aaeprHH ()' -aneKTpoaoB aa

pSIJKeHHhiX '18CTHU He IIpOTHBOpeqnnH Bb!6paHHOll rHIIOTeae, 
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YKaaaHHhili :ahiiDe · cnoco5 paaAeneHnSI noasonniF· OAH03Ha'!Ho 

BbiAenHTb OTAenbHbiS KBHanbl peaKUHH AnSI C05biTHli C nneHTHijlnun

poBBHHh!Mll A 
0 

-rnnepo.HaMn B 80% cny'Iaes, a Ami co5biTnli .c nAen

Tn¢nunpoBaHHhiMll K 0 
- · MeaonaMn - 60%. 

B AHCCepTaUHll ITOAp05HO HccneAy!OTCli npH'IHHhl HeOAHD3Ha'I

HOH HA8HTllljJHKaUHH'C05biTHli H HX BnHliHHe HB I!JH3ll'I8CKHe peaynh-

TaTbi. 

EonhlUBli 'IaCTb 'I8TBepToil I"nBBbl AllCepTBUliH ITOCBllll18HB 

HCCneAOBaHUIO IIpOU8CCOB p0)KA8Hllll CTpa~HbiX 'IaCTHU B peaKUHliX 

C ABYMli 0 Tp8Mll H 'I8TblphMli 'IBCTHUaMl! B KOH8'IHOM COCTOliHHH, 

BbiAeneHH!O KB83liAByX'I8CTH'IllbiX IIpOU8CCOB B pa3nH'IHblX KBHanax,. 

a TBK)Ke o5p830BBHH!O p830H8HCOB C Y'IBCTHeM CTpBHHbiX 'IBCTI!U 

H H3y'IeHHIO MexaHH3M8 HX p0)KA8HHlio 

Vlcrronhayg aKcnepnMeHTanhHbie ABHHbie o neyrrpyrnx npouec-

. ~ 
cax, CBSl38HllbiX C 05MeHOM 38pliAOM ll CTp8HHOCTbl0

0 
a T8K)Ke KBa-

3HABYX'I8CTH'IHhiX peaKUHH C o5pa30B8HHeM pe30H8HCOB B. npoMe

)KYTO'IHOM COCTOliHHH, paCIT8A810lUIIXCli 3aTeM Ha R 'IaCTl!U B KO

He'IHOM COCTOliHHH,, I"Ae R 2: 2 • MO)KHO IICCne~OBBTb MeXBH1!3M 9TIIX 

npouecco,B n rrposepi!Th paam!'IHhie TeopeTI!'IeCKI!e MOAenll, npi!Me

HlleMbie AnSI Olli!C8HIHI B3811MOAelicTBI!H rrpn Bh!COKliX 9Hepl"llliXo 

K rrpoueccaM nep:aoro TnJa OTHOCIITCH peaKUllli 

1T + p .. Ao+Ko 
{3) 

PeaynbT8Tbl nccneAOB8Hilli 9TOI"O npouecca llOAp05Ho nano)KeHbl 

B A8HHoll rnase AnccepTaunn. noKaaano, 'ITO An¢¢epenunanhHoe 

Ce'IeHne peaKUllll { 3) B 38BllCllMOCTll . OT KB8ApaTa 'I8TbipexMep

Horo nepeAaHHOI"O HMnynhC8 OITHChlB88TCli 9KCllOH8HUH8nhHOH KpHBOH 

BllAa 

~ = exp L b It I 1 
d l 

{4) 

-2 c aHa'IeHneM Koa¢¢nunenTa b , paBHhiM - {8,2 :!:.1,2) {faa/c) . • LlnH 

ll3y'IeHHli MexaH1!3M8 9TOH peaKUllll 5bm npoBeAeH' pacq!'n .Ha OCHOBe 

MOAenn rronrocoB PeA)Ke. KaK MO)KHO BHAeTb 113 pnc. 2, XOA All<jJ-

10 

I 

'I 

<jJepenunanhHOI"o ce'IeHHll peaKunn {3) xopomo onncwBaeTcll ABYX-
• /22/ 

rronroCHOll MOAenb!O PeA)K8 , B KOTOpoil. B K8'!8CTBe ·'peA)KliO-

HOB' 5panncb qacTnUhi K* {890) n K*(I420) C KB8HTOBb!Mll 'IllC- .. 

+ naMn Y = 1 n I= 1/2 , rrpnHaAne)Kaml!e "K OKTeTaM 1 ll 2 COOT-

BeTCTBeHIW. 

npu li3MepeHllll nomipH3aUllll A: 0 -rnrrepoHOB0 o5paayromHXCll 

B peaKunn { 3), ycTaHoBneno, 'ITO senn'InHa cpeAnero aHa'!eHnll 
. /12/ . 

Koa<jJ<jlnuneHTa rronHpnaaunn a-1T pasna 0,16~0,24 • 

B cneAyromeM rraparpa<jle AaHHoil rnaBhi AnccepTaunn rrpn

BDARTCH peaynhT8Thl nccneAOBBHHil peaKUllH BllAB 

1T + p ..Ao:+Ko +TT. 0 {5) 

0 + . 
... A +K +11 { 6) 

-+p +K +K
0 

{ 7) 

.. n 
0 0 

+ K I + K I • {8) 

Ehino rroKaaano, 'ITO B pea~UllliX {5) n {6) npeo5naAaeT 

rrpouecc o5paaosanng K *{890) , - peaonanca, KoTophiil pO)KAaeTcll 

B rrepn<jJepnqecKnx BaanMoAeilcTBllHX. Ceqenne po>KAeHnll K *{890)-pe

aonanca pa~no {66,7~15,3) MK5H. XoA An¢¢epenunanhHOI"o ceqe-
. 0 

Hllll KB83HABYX'I8CTli'IHOil peaKunn 11- + p -+A -!' K
8
*
90 

xopomo 

OITliCbiBaeTCll 9KCITOH8HUll8nhHOH KpliBDH· BllA8 { 4) C Koa<jJ<jlnuneHTOM 
' ·-2 ' 

b = -( 2,3~0,40) { fas/c) .Lli:m OllllC8Hllli .MexaHH3M8 o5p830B8Hllll. 

K *(890) - peaonanca B aToM rrpouecce ncnonbaoaanacb MOAenh 

DAHO'I8CTH'!Horo o5Mena c y'I~TOM a¢¢eKTOB imrnomennll { OPEA) 
. /22 23/ . . 

n· MDAenh rronrocoB PeA)Ke ' • Ebmo rroKaaano, 'ITO aasncnMOCTh 

All<jJ<jlepeHUHanbHOI"O ce'!eHnH yKa3aHHOH ABYX'I8CTll'IHOli peaKUllll OT 

KB8Ap8T8 'I8TbipexMepHOI"O nepeAaHHOI"O l!Mnynbca XOpOlUO OITllCbiB8eT

Cll Kpnsoli, Bhi'IHcnennoli no OPEA MOAenn B rrpeAnono)KeHnn o5Me-

na nceBAOCKanRpHhiM K -MeaonoM (eM. pnc. 4). napaMeTphi rro-

/22/ 
rnomeHHll Bhi5npanncb cornacno na ABHHhiX o rronHoM n yrrpy-

roM ·ce'IeHnRx 11 -P - :aaanMoAeficTBnli npn ~Mnynhce 4,0 faa/c. 
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KoacTaHTa CBHan B · K *K "- aepwnne oue_a,naanacb na: ocnoaannn 

aepoHTHOCTn pacnana K*(890) -> K .+77, JlnH KOHCTaHTbr g 2 /477 
/24/ ,pAK 6panocb anaqenne,- paanoe 16,0!_2,5 . • 

Opoaeneiiahrll aaanna yrnoaoro pacnpenenennH nponyKTOB 

pacnana K *(890) - peaoaaaca B CHCTeMe K00pAilHaT
1 

CBH3aHHOll 

C STHM peaoHaHCOM, ll03BOnnn·nony'IHTb 3Ha'!eHHH KOg¢¢nuneHTOB 

= 0,326!_0,075; p 1,-1= 0,024;t.0,069; MaTpllUbl llJIOTHOCTH: p o ,O 

Re p 1 , 0 = -0,078;t.0,044, ' PaC'Ii'lT, . npoaeneHHbill Ha OCHOBe MO
_,J 

nenn Pen:H<:e, npn npennono:H<:eann o6 o6Meae K -noJIJOCOM, noKa-

aan, 'ITO aHa 'IeHne Kos!W>nuneaTa MaTpHUbi nnoTHOCTn p 
0 

,o onpe

nenHeTCH ·aKnanoM K -Me30HHOI'O UOJIIOCa Pen:H<:e, napaMeTpn-

aaunH aMUJIHTYAbl STOI'O npouecca nenanacb B COOTBeTCTBllll C .QaH-
/28/ . 

HbiMH pa60Tbi , TpaeKTOpnH LIJIH K - non10ca Bbr6npanacb nnaeli-

Holl c napaMeTpaMn, paBHbiMil napaMeTpaM " - il(_!JIJOq£1 Pen:H<:e, 

JlnH peaKunll ( 5) n ( 6) 6biJI TaK:H<:e onpenenen BKnaa npo

uecca c PO:H<:lleHneM K* (1420) - peaoHaHca, Ceqeane KBaannayx-

'18CTH'IHOll peaKUHH C OopaaoBaHneM STOI'O peaoHaHca (77-+ p -> 
0 . 

->A + K ;"420 ) oKaaanocb paBHbiM ( 34,5!_8,5) MK6H. Ehrno ycTaHoB-

neno, 'ITO K * (1420) - peaonanc o6paayeTcH B nepmjlepnqecKoM 

B3aHMO.QeliCTBHH, 

Hayqenne cneKTpoB s~~eKTHBHhlX Mace KoMonnaunll paannq

HhiX '!aCTHU, o6paayJOWHXCH B peaKUHHX (7) ll (8), yKa3biBaeT Ha 

T01 'ITO B STHX peaKUHHX HaOJIJOUaeTCH 3aMeTHblll BKJia.Q npoueccoB 

c PO:H<:lleHneM K * (1070) - , A 2 (1320) -n Y ~ (1520) - peaonancoB, 

B nnccepTaunn np~BOA~TCH 3Ha'!eHilH ceqeanll STHX npoueccoB 

H OOCy:H<:.QaeTCH MeXaHH3M o6paaoBaHHH yKa3aHblX peaoHaHCOB, 

B nnccepTaunn rrpnaonHTcsi peaynhTaTbr.nayqennH peaKunll, 

B KoTopbrx ·o6paayJOTCH '!eTbrpe '!acTnUhi a KOHe'IHOM cocToHHnn: 

" + P .. A o + K o +" -+" + (9) 

.. Ao .+K~+7T- .+1T·o 
( 10) 

12 

'0oKa3aH01 'ITO B STHX peaKUHHX OCHOBHOll BKJI8A COCTaBJIHIOT npo-

uec.cbr, CBHaaHHbie c po:H<:lleHneM ¥*(1385)-u K*(890) - peaonan-

coa,· B Ta6n, 4 npnaeneHbi naHHbJe o ceqennHx po:H<:lleHnH peao

nancoa C pa3JIH'IHblMH aapHAOBb!MH COCTOHHHHMH B STHX npoueccax, 

3KcnepnMeHTanbHbie naHHbre · o ceqeanHx npoueccoB Tnna 

"+p-.Y*+K .+77 n "- .+p->A .+K* .+" ObiJIH conocTaBJieHbi 

C peayJibTaTaMH aHaJIOI'H'IHblX SKCnepHMeRTOB npH npyrnx HMnyJib-
/25 26/ 

cax ' , Ebrno ycTaHoBneno, 'ITO aaancnMOCTb ce'!eHnll OT nM-

nynbca nepBll'IHOll '!aCTHUbi nMeeT aeKoTopyJO xapaKTepHyJO oco-

6eHHOCTb : OT nopora peaKunn ce'!eHne ObiCTpo pacTeT, . aaTeM 

.QOCTHI'aeT 'MaKCHMyMa B OOJiacTH ;MnyJibCOB (3,2-3,3) rsa/c 

n aanee peaKo nanaeT c yaennqenneM nMnynhca, TaKoe noaene-. 

nne ce'!eHnH He aaancnT oT Tnna peaKunn (eM. pnc, 5), B nnccep

Taunn o6cy:H<:llaJOTCH B03MO:H<:Hble OO'bHCHeHHH STOll OCOOeHHOCTH, 

Taonnua 4-

Peaxl(H11 

- Y*~ u• -.:t + P _... · 1Uo + l'o +JL. 

'"V'tt- K" r. + 
- J.II8S + -1 >J{; -1-
- 1\ o+ K~+-+ o,- ·K* .... ~ 

Uo I -r,o • 
-.)> 1\ o + l<,.o + :Jl D • 

. NO • • 
- A o-+ t<• + ·-t- ~-. I<• .... lc~·· 

0 190 llf• ~: 
.,. Y";;flJ" t K ..,. -+ Jr.: 
~ y~,;-.. + ~+ + ;xt> 

r 

CelJeHHe (111C6H) 

I5.3 ±. 4,7 
II,4 ±. 3>8 
I2,9 ±,4,2 
34,5 ±. 5~9 
3,4 ±. 4,2 
5,0 ±. 3,5 
5,4 ± 3,6 

B cneKTpax s~~eKTHBHbrx Mace A ° K ~n A ° K+ - KoM6nna

unll B peaKUHHX (9) H (10) HaOJIJOAaJIOCb CTaTHCTH'!eCKH o6ecne

'!eHHOe npeBblllleHne Ha.Q ~OHOM B oonaCTH Mace OKOJIO 1700 MsB 

( CM, pnc, 6), HccneaoBaHHH UOKa3!lJill 1 'ITO HaOJIJO.QaeMoe OTKJIO

nenne .B STOll OOJiaCTH S~~eKTHBHb!X MaCC He CBH3aHO ·c BJIHHHHeM 
··--······ .. . ... "''"'''"'"'' '''''""'"'''' . ---~-- ·····. ,, ............. . 

Y * (1385) --H K.* (890)- pe30HaHCOB1 KOTOpble 06paayJOTCH B STHX 

is 



peaKUHliX1 H. MO>KeT 6b!Tb 06'bSJCHeHO pacnanoM HyKnOHHOfi H306apbl 

(c I 1/.2, Maceo it· 1710 · M ss u wupunoii 200 Mss) no Ka-

nany N ~ _,·A 0. + K • OueHKH noKaaanu, 'ITO- OTHOIUeHne sepoSITHO- · 

cTn pacnana: N ~ (1710) na A ° K - cncTeMy KO seeM npyrnM 
' 1131 

soaMo>KHbiM .MonaM _pacnana cocTasnSJeT senuquny 1,1% · .• Ceqe-

nue npoUecca, csSJaannoro c o6paaosanneM sToro peaonanca, 

oKaaanoch paSHbiM ( 32, 2:!:_1, 7) MK6H, 

nony'qeHHbte 3KCnepUMeHTanbHbte .• naHHble 0 cneKTpe a<jl<j>eKTHB

HbiX _Mace K ° Ko. - cncTeMbi nonTsep>KnaroT · cymecTsosanue peao-· 
'! 1 

HaHCa S;CHCTMEi nsyx K~ · -Meaonos c Maccoll, pasnoll 1060 M ss, 

3ToT peaonanc. 6bm snepsbte o6napy>KeH HaMu B 3KcnepnMeHTax 

no uayqeHHIO pO>KlteHHll CTpaHHbiX qacTHU S Tt- p - S3aHMoneiicT

SHlJX npu HMnynbce- (7-8) fsslc, 

nanee·s sToii >Ke rnase nuccepTauun npusonSJ~CSJ~sKcnepu

MeHTanhHbte naHHbte 0 CyuleCTSOSaHI!H OTKnOHeHI!ll S cneKTpe s<jlcpeK

TllSHbiX Mace KOM6HHaUI!ll A O -rnnepOHOS ll Y -KBaS:TOS S o6naCTII 

l\1 Aoy' := ( 1300-:-1400) Mss, nilllsonliTClJ TaK>Ke noKaaaTenbCTSa 

TOI'01 qTO STO OTKnOHeHne-Henb3lJ 06'bliCHllTb KHHeMaTH'!eCKllM OTpa

>KeHUeM naaecTHbiX rnnepoHHbiX peaonancos, pacnanaromnxcSJ na 

I'HnepoH ll HellTpanbHbiH Tt -Me30H1 S pacnpeneneHUH no s<j><j>eKTHS

HbiM Mac caM A 
0 

+ Y- KOM6nnaunll (eM, puc. 7) • 

B- nnccepTaunn o6cy>K.riaroTCSJ soaMo>KHbte o6'bSJCHeHnll sToro 

OTKnoHeHHllo 

B n Sl Ton rna s e nuccepTauun nano>KeHbt peayrrhTaTbt sKcne

pnMeHTos no nccnenosanuro o6paaosannll aHTHI'IIneponos 11 E -r:ll

neponos S niiO'H-HyKnOHHblX S3ai!MOi:teiiCTSIIlJX np11 I!MnynhCaX 4,0 

II ( 7-8) fsslc, 

B peaynhTaTe npocMoTpa <j>oTorpa¢nll 11 rrocnenyromelt nx 

o6pa6oTKII 6bmo naiineno rrpu IIMnynbce ~.o fsslc ITSJTb 11 .np11 

IIMnynhCaX (7-8) fsslc - oniiHJianuaTb cnyqaes, KOTOpbte ynosneT-
. 121--

sopSinll .seeM KpiiTepllliM oT6opa 11 llneHTII.PnKaunn ::: -rllnepo-

·nos• · Ha ocnose 3TIIX co6btTIIll 6bmo onpeneneno ceqenu7 renepa

UHII KacKanHhiX E - -rnneponos aa nyKnone. Ono oKaaanoch pas-

14 

~~ 
OJ 

·: ... ··; 
'i: 
' \' 

i 
:1 
1 
·I 

j:, 
,\-., 

l 
it 

I 
" 

·(15+
0

•
7

) ' 4·0; I (36+2•5 ) llb!M, 1 -0, 6 MK6JI np11 IIMnynbce 1 fss C1 1 _
2

,.
1 

·MK6JI 

' +4 4 .. - - - . -
npll IIMnynbCe 6,8 fsslc ll ( 10,6 -3:

2
) MK6H npn IIMnynhCe 8,0fsslc, 

Cpaanenne nonyqeHHbiX peaynhTaTos c ananorii'IHbtMII ila!i

HhlMH np11 npyr11x saepriiSJX noKaaano, qTO ceqenne-o6paaosaJIIISJ 

E- -r11neponos, JiaqunaH OT nopora o6paaosaHHH, 113MeHSJeTCS! 
' - ·-. /271 . • -.· 

MOHOTOHHO II pacTeT snnOTb no 3HeprHH 25_ fss (eM, p11Co 8), 

TaKoe noaenea11e ceqeHIIS! o6paaosaHHS! KacKannhlx r11neponos 

c sneprneii 6btnO ycTaaoaneao anepsbte HaM11
121 

- 0 .. -- 0 - - -
npll 113yqeJIIIll po)KlteHIIS! A -I'I!lleponos II K -Me30HOS 

S 1T••p - B3aiiMonellCTSHS!X C ~Heprllel!,. ( 7-8), fss 6~;n0 ~aiiJieHO 
. .--: , ==o .- ' , :' . 

necKonbKO cny'!aes o6paaosanng A -r11neponos. B peaynhTaTe 
- • -.. ·. -~ 0 . - -~ 

113MepeHIIll 6btno onpeneneno ceqen11e re!iepau1111 A -r11neponos 

na aonopone. Ono oKaaanoch paSHhtM 3 MK6H, 
~ 

B STOll >Ke rnase ·naeTCS! oniiCaHUe ~-- -r11nepona, snepsbte 

o6napy>Kennoro s MapTe 1960 rona. 31-o nepsi>tfi s Mnpe cnyqall 
- - '- - - . ' . Ill 

sKcnepiiMeHTanhHoro na6nron~HIISI aapS!>Kennoro aHTIIrnnepona 

noa>Ke OTKpb!TIIe STOll '!aCTIIUbl 6bin0 nonTsep>KneHO SO MHOI'IIX 
1271 

3KCnepnMeHTaX 

OcHOBHbiE: pe'aynhTaTbl II BbiBOnbt, nonyqeHHbte 's. nllccepTaUIIII, 

1, Coanan Kanan necenapllpoaannhtX _"- :-MeaoHos c ~Mnynhco_M 

4,0 fsalc C Sb!COKIIM paapeiU~HIIeM (:::: 1;5%) no nMnynhcy, 

2, nonpo6Ho 113y'!eHbl BonpOCbl llnE!HTH<j>IIKaUIIII pacnano~ HeiiT-

panhHbiX CTpaHHbiX .. qacTHU C IICrrOnb30BaHIIeM )(
2 

, noKa3a!I01 

'ITO 3TOT MeTon cymecTseHHO rrOMOI'aeT BbtneniiTb rrpaSIInhllYIO 

rllrroTeay. (' 

npoaeneH aHanll3 MeTonos nneHTII<j>nKaUIIH aapS!>KeHHbiX qacTI!Uo 

neTanhHO paCCMOTpe_n, S '!aCTHOCTII1 MeTon IIOHII3aUIIS! - IIMrrynhCo 
- . +' 

noKa3aH01 'ITO 3THM MeTonoM MO>KHO paaneni!Th Tt -Me30Hbl 
. + . + 

n npoTOHbi rrp11 IIMnynhc::ax no 1,1 rsslc, a rr- -MeaoHhi 11 K- -Me-

aoHbi - no 0,8 fsalc, 

3, HaMepeHbi ceqeHIIS! po>Kne~nS! cTP.,?HHbiX qacTIIU s paa

nii'IHbt~ -Ka~anax peaKullii- (eM, Ta6n, 2). Onpeneneno iwnnoe 

ceqen11e o6paaosaHHll A ° K -11 K K - nap, Ono oKaaanocb paSHbiM_ 

( 2, 03:t_0, 23) M6H, 
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4. Oo.r:tpo6Ho nccne.r:toBaHhl HMnynbCHhie n yrnoBhle xapaKT.e

pncTHKH BTOpH'IHhlX 'laCTHU B peaKUHHX 

IT + p _,A 0 '+K + m IT 

_, K + K +miT + N (m > 0) • 

Opn nay'leHHH ·nMnynhCHhlX pacnpe.r:teneanil: A 
0 

-rnnepoHoB B c.u.M. 

ycTaaoaneH npeo6na.r:ta!OIUHil: BKna.r:t .r:tnarpaMM c o6MeHoM K -Me-

3oHoM; no.r:tTBepm.r:teHa aaBHCHMOCTb cpettaero nonepe'!Horo nMnynbca 

BTOpll'IHOil: '!aCTHUbl OT ee MaCChi; oueHeHhl paaMephl o6naCTH B3aHMO-
, -13 

.r:teil:CTBHH <r 2->~= (0,46;!:.0,02).10 CM. 

C noMOIUb!O .r:tByMepaoro pacnpe.r:teneang npo.r:tonbHOil: H none

pe'IHOil: KOMnOHeHT HMnynbCOB BTOpH'IHhlX 'laCTHU Ha6nro.r:tanaCb KOppe

nRUHH MelK.r:IY 3THMH BenH'IHHaMH. 

5. CpaBHeHHe aKcnepnMeHTanbHhiX .r:taHHhiX no· o6"PaaoBaHHIO 

CTpaHHhlX 'laCTHU B :t-p- B3aHMO.r:teil:CTBHHlC npH paCCMaTpHBaeMhlX 

aHeprHRX C pac'I~TOM no CTaTHCTH'IeCKOil: MO.r:tenH noKaaano, 'ITO 

.r:taHHafl MO.r:tenb MOlKeT onHChiBBTb (Ka'leCTBeHHO) TOnbKO HeKOTOphle 

xapaKTepHCTHKH .r:taHHoro npouecca. 

6. Opoae.r:teH .r:teTanbH.hiil: aaanna .r:tBYX'IaCTH'IHOil: peaKUHH , . I 

IT-+ p -+A 0 + K 0• OoKaaaao, 'ITO aaBHCHMOCTb .r:tn¢¢epeaunanhHOro 

ce'leHHR aToll: peaKUHH oT KBa.r:tpaTa 'leThlpexMepaoro nepe.r:taHHoro 

nMnynbca xopomo· onHChJBaeTcR .r:tByxnonrocHoil: Mo.r:tenbro Pe.r:tJKe, y'IHThi

BaiOIUeil: BKna.r:t K *(890) -n K *{1420) .., nonroco.B Pe.r:tJKe. 

7. l1cc/Ie.r:toBaH MexaHH3M o6paaoBaHHR K *(890) - peaoaaaca 

B KBaan.r:tByx'laCTH'IHOil:, peaKUHH IT -+ p -+ A0 + K ; 90 • l1_ay'leHhl xapaK-

TepHCTHKH pacna.r:ta aToro· peaoaaaca·, onpe.r:teneHhl Koa¢¢nuneHThl 

MaTpHUhl nnoTHOCTH H npoBe.r:teHO cpaBHeHHe aKcnepHMeHTanhHhiX .r:taHHhiX 

c pac'I~TaMH, BhmonHeHHhlMH Ha ocHoBe TeopeTH'IeCKHX Mo.r:teneil: OPEA 

H nonrocoB Pe.r:tJKe. 

8. l1ay'leHo o6paaoBaHne K * (890) - , K *(i420) .-. H Y *(1385) - pe-

30HaHCOB B peaKUHRX C TpeMR H 'leThlpbMH 'laCTHUaMH B KOHe'IHOM 

~-~·~.;:~-;~~-n: ITo.~iJ:aaao; qTo sTii. pe3oiialicbi. o6paay!OTCR .B nepnljlepn-

'leCKHX BaanMo.r:teil:cTBHRX. Onpe.r:teneHbl ce'!eHHR polK.r:teHHR yKaaaH

HhiX Bh!We pe3oHaHCOB ( CM. Ta6n. 4) • 
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9. Opn nay'leHIIH cneKTpa aljlljleKTHBHhiX Mace .A 0 -n:K ·.-'lac

THUt_ o6paayroinnxcg ·B peaKUHRX IT-+ :P :_,A 0 +K 0 . +Ii-I:. + ;.,., -

n IT-+ p -+A 0 +K++IT-+IT 0 nony'leHo yKaaaane ~~~ B03MOlKHOe 

cymecTBoBaHne A ° K -peaoaaaca c Maccoil: · 1710 M aB n. wnpnHoil: 

200 Mas. 

10. Oony'leHo aKcnepnMeHTanbHoe no.r:tTBeplK.r:teane cymecTBosa

Hl!R OTKnOHeHHH B cneKTpe aljlljleKTHBHhlX Mace .r:IBYX K~ -Me30HOB, 

KOTOpoe BnepBhle 6binO o6HapylKeHO npll H3y'leHI!ll pOlK.r:teHHH CTpaH

HhlX 'laCTHU B IT- P- B3aHMO.r:teil:cTBHHX c l!MnynbCOM" ( 7-8)' raBic. 

OoKaaaao, 'ITO ecnn aTo OTKnoae.ane liHTepnpeTnpoBaTb ·KaK peao

HaHc, TO .r:lnll MaCChi H WHpHHhl 'nony'IHM" 3Ha'leHHH: ( 1040;!:.30) M 3B 

H ( 50;!:.20) MaB COOTBeTCTBeHHO. 

11 ." BnepBhie aKcnepnMeHTanbHo ycTaHoBneH ljlaKT cymecTBOBaHHH 

OTKnoaeHHH B cneKTpe a¢¢eKTHBHhiX·Macc A 0 
- H Y - 'lacTnu·· 

B o6naCTH Mace ( 1300-1400) MaB. 06cylK.r:ta!OTCH B03MOlKHhle HHTep-

npeTaUHH 3TOrO OTKnOHeHIIR. 

1 2. Onpe.r:teneao ce'!eane reaepaunn E --rnnepoHoB iu1 HyKnoae 

npll HMnynhcax 4,0;_ 6,8 H 8,0 raa/c. BnepBhle ycTaHoaneao, 'ITO 

C pOCTOM · SHeprHH IT--Me30HOB Ce'leHHe o6pa30BaHH.si, KaCKa.r:tHhlX 

rnnepoaoB pacTeT. 

13. BnepBhie aa6nro.r:tanocb poJKneane aapgJKenaoro anTnrnne

. poaa - 'i-; 
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Pnc. 3. JlnarpaMMbi <l>ell:I1Mana, 1!3o6paJKaJOIIll!e o6pa3oBal1ne cTpa11-
11biX '18CTIIU B IT- p - B381!MO)l8llCTBI!gX (a) j 38BIICI!MOCTb )lllcpcpe
pei1UI!8nbi10I'O ce'lel1ng peaKunn rr-+ p -+ A 0 + K 0 

oT KBanpaTa 
'ISTbipexMepl1oro nepenai1110I'O nMnynbca ( 6). TiyHKTI!pl1ag Kpi!Bag 
pe3ynbTaT pac'I~Ta, Bbmon11eHI10I'O 11a ocl1oBe llByxnonJOCI10il Monenn 
PenJKe, . 
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Pnc. 4. 3aBI!CIIMOCTb nncptjJepe11unanb11oro ce'!ei1'!H peaKUIIH rr-+p-+A~K:90 
. OT KBanpaTa 'ISTbipexMepl1oro nepenannoro HMnynbca. TiynKTI!pl!ag · 

- KpnBaH - pe3ynbTaT pac'I~Ta, Bblllonneunoro 11a ocHoBe MonenH Pen
)Ke;. CUnOIIIH8H KpllBBSI - pe3ynbT8T. p8C'IST81 ; BblllOnHSHI10I'O. Hil OC-
HOBe OPEA MOilSnn. 
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Pnc. 5. 3aancnMoC~b ceqennll po~eHHR peao~aacoB c, yqacTneM 
CTpaHHhlX qacTI!U oT nMnynbca rrepanqaoro " -Meaoaa ansr paarrnq

HhiX rrpoueccoa. 
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'o o Ao + 
Pnc. 6. Pacrrpeaeneane a<jlcjJeKTHBHhiX Mace A .K - n K · - KOM-
6naaunll -B peaKUIIHX"lT- +· p ->A 0+K '!t:~r+~r+'n·- -77--tp :+A 0 -f-K+:j:·ii--:j:·,:;. 
3awTpnxoaannasr- rncTorpaMMa - pacnpeaerreane a<jl<jleKTIIBHhiX Mace 
A ° K - KOM6naaunll 6ea co6hiTnll, aaxoasrwnxcsr a o6rracTn K * {8'D) 

n Y *{1385)- peaoHaHcoa. 
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Pnc. 7. Pacnpenenenne s<fJ<jleKTIIBHbiX Mace A
0
y-KoM6nnaunli: (a) -

Upll IIMUyUbCe 4,0 fsa/c II (6) - npll IIMUYUbCe (7-8) fsa/c. 
3necb *e (a) npnaeneno TeopeTnqecKoe pacnpenenenne s<fl<jleKTIIB
HbiX Mace A 0 y- "KoM6nnaunli I:WSI neKOTOpbiX rnnepoHHbiX pe3onan
coa, pacnanaromnxcSI na rnnepon n 11 ° - Me3oH. 
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Puc. 8. Ceqenne po~eHl!SI E--r.nneponoa B nnoH-HYKUOHHbiX 
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