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1. BBE,!lEHHE 

KaK HSBeCTHO, COCTaBHbl€ H ,qyaJ1bHO-p€30HBHCHbl€ MO,Q€11).11 a,qpo

HOB npe,QCKS3biBSIOT CY~€CTBOBSHYI€ 4aCT\.14 C O,QMHaKOBbiMI-1 KBSHTOBbi

MH 4HC11SMH. C T04KH 3P€HH.R KBapKOBOH MO,Q€11H 3TH COCTO.RHH.R xa
paKT€pH3YIOTC.R pa3JU1YHbiM 4VICJ10M Y3I10B pa,QHBilbHbtX BOllHOBblX <lJ.YHK-

41-1-H qQ. -clo1CT€Mbl. COCTO.RHJ.1.R C OTilJ.14HbiM OT Hyil.R 4J.1C110M Y3Il08 

Mbl 6y,qeM HS3biBSTb pa,QHSJ1bHbiMI-1 B036y}I(,Q€Hio1.RMH. 

CsoHcTBa pa,q~t~aJlbHbiX eos6Y}!(.Q€HHH MesoHoe secbMa 4yBCTBio1Tenb

Hbl K COOTHOW€HHIO M€)f{,QY KOpOTKO,Q€JirCTBYIOLl.\.€Jir CHHrym'lpHOJir 48CTbiO 

KBapKOBOrO 83SHMO,Q€JirCTBHA H B3BHMO,Q€JirCT8HeM, o6ecne4HBSIOL1\.HM 
KOH$aJirHM€HT, H no3TOMY HX H3Y4€HH€ ,qaeT BSmHYIO HH¢OpMa4HIO 0 
,Qio1HSMVIK€ KBapKOB. HaiH44\.1€ y31108 y BOJlHOBbiX ¢YHKLJ,Io1H MOme-f nplo1-

80,QHTb K RPK~M Ka~eCTB€HH~M 3¢¢eKTaM 8 npo~eccax pacnaAOB pe-

30H3HCOB. Ha-np~Mep, ~a-sa ManocT~ ~HTerpanoe nepeKpbiT~R eonHo

BbiX ¢YHK~~a:1 I..IBCT~i.t B Ha~aJl-bHOM ~ KOH€~HOM COCTORH~R.X H€KOTOpbl€ 

pacnaAbl P8A~811-bH~x· B036ylK,q€HHbiX COCTORH~a:1 OK83biBaiOTCR C~JlbHO 
no,qasneHHbiMH. KaK 6yAeT noKa3aHo HHlKe, aalKHYIO ponb np~~t 3TOM 

~rpaeT pe11-RTlltBHCTCKHa:1 3CJl¢eKT 1 1ClKdTHR 11 BOJ1HOBbiX ¢JYHK~Ha:1 06pa-

3YI0\.4HXCR ~aCTH~. 

B AaHHOa:1 pa6oTe Mbl paccMaTp~~tsaeM paAHaJlbH~e soa6ymAeHHR p 
~ rr -MesoHos. B OTJ1H4vte oT 11 TRlKenblx'' J/if.t- , Y -MesoHoe, AJlfl 
KOTOpbiX HaJ1L.1~He H€CKOJ1-bKI-1X PBAI-1BJ1bH~X B036Y}t(A€HHa:1 TB€PA_O ycTa

HOBJ1€HO, cneKTpocKonl-1.R TaKH'X cocTOfi.HHa:1 AJ1R 1 'nerKI-1X11 I " , p , 
K H T.,q./ M€30HOB HM€€T 3Ha4HT€J1bHO 6onee 6eAHYIO 3KCnepJ;1M€H

TBJ1bHYIO OCHOBy. K HaCTORUI€MY speMeH~ Ha6ntO,qaJ1HCb JlYIWb ·,qsa pe-

30HaHCa p '(1200) ~ p "(1600} C KBaHTOBblM" 4~CnaM" p (770) -Me30-

Ha. 3T~ pe30HaHCbl H3y~aJ1-l-1Cb B peaKL.tHRX aHHl1rYIJ1R.~~YI e+e-""' 2TT, 4TT 

1-1 ¢oTopOlKA€HHR y .... 2-n- , 4rr 1-1 e+e- Ha npoToHax H R,qpax. 0Kaaa

nocb, ~TO o6a OH\.1. BHAHbJ B KaHane o6pa30BaHYIR 4rr -cHCT€Mbl, Tor

Ad KaK B 2n- -KaHane Ha61110Aa-J1CR 11-HWb 6onee TfllKeJl-bl~ p"(160Q}-pe-
3-0HaHC. 0TCyTCTBYI€ p'(1200) B 2rr -cHCTeMe nO,qTB€P>KAa€TCR TaK-

)1(€ ¢aaoeblM aHanH30M TTrr-pacceRHHR/1~ B CBR3H c 3T""M- o6CTORTenb-

CTBOM 4aCTO BbiCKa3btHaJ1HCb COMH€Hl1R. B CaMOM CY.ut&TEiOBBHHH 3TOrO 

peaoHaHca. H1-1me 6y,qeT noKa3aHo, 4TO ace Ha6ntO,qaeMt.te oco6eHHo
CTI-1- pacnaAOB p'(1200) VI p''(1600) -pe30H3HCOB HBXOART €CTecT

B€HHOe 06bRCH€HH€ npH Ha,qnemauteM Y4€T€ 3¢¢eKTOB nO,qdBJ1-€H~R 
pacna,qoe paAHanbHblx eoa6y}f(A€Hii-n1·. 

t1bl OTO>KA€CTBJ1R€M p '(1200) H p "(1600) C nepBbiM H BTOPbiM pa-

AH8flbHbiMH eoa6ymAeHHRMH p(770) -MesoHa. ¢eHOMeHonorH~ecKMH 
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3HanW3 CBO~CTB 3TWX COCTOHH~~ npOBOA~TCH np~ y4eTe 83S~MOCBH-
3€i1 TOJlbKO M€}!(AY 3H1M!-1 rpeMFI COCTOFIH!-1HML-1 / 11 rpexypOBHeBSH 3a-
AS4a11/. Yqer Bbrwenemall.I~X PSA!-1SJ1bHbfX B036y>KAeH!-1i1 p-r4e30Ha, 
a TSK»<e COOTBeTCTBYI0~!-1X op6lo1TSJlbHbfX /D -eOJlHOBbiX/ 8036Y»tA€HI-1i1 
8 HSCTOHIJ.Iee BpeMR npaKTvrqeCKVI HeB03MO>KeH V13-3a 0TCYTCT81.1FI H.a
Ae>KHO~ 3Kcnep~MeHranbHoi1 vrH$OPMa4~1-1. 

HaKoHeu,, ecn~ np1-1HRTb, 4To p- ~ 77 -Me30Hbl .ABJlRIOTCH KOMno
HeHTSM~t~ 11CBePXTOHK0~ 11 

CTPYKTYPbl OAHOrO J.1 ·roro me YPOBHFI qQ
CHCTeMbl, TO pa,Q~SJlbHbiM B036Y»tAeH1.1HM p -Me30Ha HS,£1Jlem~T Cono
CTSBHTb rr' 1.1 rr"-pe30HSHCbl C KBSHTOBb!M~ 4!.1-CllSMI-1 ni-10HS, B ,QSH
HO~ pa6ore 6y,QyT ASHbl O~eH!<~ MSCC VI WI1PVIH 3H1X pe30HSHC08, 
o6cym,QeHbl Ka4ecreeHHble oco6eH~iOCTV1 ~t~x pacnaAOB :.1, cooreercr
BeHHO, B03MO»tHOCTb VIX 3KCnepV1MeHTSJlbHOro Ha6n~AeH~t~H. 

2. 3KCnEPHMEHTAnbHbiE AAHHbiE 

t.1CXOAHble ,QSHHble ,QJl.A p -Me30HHbfX pe30HSHCOB, npe,QCTSBJleHHble 
B ra6n.1, nony4eHbl HSMV1 .QOBOJlbHO HSVfBHbiM CnOC060M, a -14MeHHO -
npOCTbiM ycpe,QHeHI-1€M BCeX VfMe~W,HXCf-1 3KCnepi-1M€HTallbHbiX p€3YI1b
TSTOB AJl.A KSlKAO~ Befli.11..1¥1Hbl vt KBaApSTI-14HbiM ycpeAHeHV!€M OWY!60K, 
Heo6XOAVIMO orosopV!TbCR, 4TO 3KcnepV1MeHTaJlbHbre pe3yllbTaTbl V!Hor
Aa 04eHb CHJlbHO pa3Jli-14S~TCR, OW~6KY1 nPI-1BOARTCR He BO BCex pa-
6orax r.1 ,qame 6onee roro - nonHaR WYlpf.1Ha p "(1560) -pe30HaHca 
aaBf.1CHT or roro, Ha6nrogaercR m1 oH B 217- f.1J1V1 417 -MoAax pacna,qa. 
CcbrilKf.1 Ha pa6oTbl, ¥13 Koropbrx 6panf.1Cb 3KcnepvtM€HTal1bHbre 3Ha4e
HV1R AllR ASHHO~ 8€Ilf.14V1Hb1, yKa3SHbl B COOTB€TCTByJO~I-1X KI1€TKaX 
Ta6n. 1. 

T a6m-ru;A- I 

3KCIT€PHM€HTaJ1hHbl€ XapaKTepHCTHKH p- , p'- H p" -pe30HaHCOD 

BeKTOpHbrH 

M€30H,V 

p (770) 

p '(1220) 

p"(1560) 

2 

Macca, 
Mv,M3B 

/2/ 
776+3 

/4-8/ 
1218+25 

/1,8-14/ 
1560+51 

IlonHaR un-rpH
Ha, 1 V' M3B 

/2/ 
155+3 

fiOCTOHHHa51 
Me3oH-$oToH
Horo nepe-

xo.o;a 
y~ /4rr 

/2/ 
0,523~0,063 

/4,5, 7 ,8, 12,14/ /5-8,12/ 
246+61 ... ~ ,0!_2 ,2 

/8,10-15/ /13/ 
475+98 2' 44!_0' 17 

3Hat.~eHHe 

BOJIHOBOif 
¢yHKIJ;HH KBap
KOB uB HYJI€ 11 , 
1j1 v (0) ~ 

f3B "
12 

0,0939 
~0,0056 

0,0474 
~0,0067 

0' 1244 
~0,0075 



KoHCTaHTbl y~/4rr 
1.16Hbl H3 ¢lOPMYllbl 

nepexoAa eet<TopHoro Me30Ha a ¢oTOH nony-

/1/ 

rAe r e - WHPHHa pacnaAa v-+ e +e- M630Ha v c MaccoH Mv· Onpe

A6Jl6HV1e I.IHCJ16HHbiX 3H81..1€HH~ eem11..1VIH B nOCil6AHei:f KOJlOHKe Ta6Jl. 1 
KaK 3H81.16HHH t<Bapt<OBO~ BOilHOBO~ ¢YHKU,VIVI 11 8 HYJl€ 11 HM€€T YCilOBHbl~ 
xapat<Tep. 8 HepellRTVIBVICTCKO~ KBapt<OBOi:f MO,Q6Illtl ,Qe~CTBVIT€JlbHO 

Cy~eCTByeT CBR3b Mem,Qy 3THM 3H81.1€HVI€M It! re,KOTOpy~, C yl..leTOM 

/1/, MOmHO npe.QCT8Bit!Tb B BH,Qe 

/2/ 

r.Qe AilR p -peaoHaHcos cne.QyeT nonomHTb C~ =L/2. Y1..1eT penRTH
s~t~cTct<oro .QB~t~meHHR nerKVIX t<sapt<OB VI e~t~pTyanbHbtX rJl~OHHblX no-

npasot< K eepWHHHO~ $YHKL,tltlltl. yq{i -saa\.1MO,Q6~CTBHR H3M€HReT CO-

OTHOW€Hitl€ Mem,Qy re VI napaMeTpaMH 11 VICTVIHHOi:f 11 BOilHOBO~ ¢JYHK-

l.tVIH. 8 CBR3H C 3TVIM Mbl npeAnaraeM VIHTepnpeTVIpOBaTb BeilHI..IHHY 

/2/ npocTo KaK HeKOTOpbl~ ¢eHoMeHonorHI..leCKH~ napaMeTp. Ero Ha-

3Hal..leH~t~e 6y,QeT COCTORTb IlHWb 8 TOM, I..IT06bl $HKCVIPOB8Tb OTHOwe

HVI€ B€11HI..IVIH CnVIH-cn~t~HOBOrO pac~eni16HVIR .QllR OCHOBHOrO COCTORHHR 

It! BbtCWVIX pa.QH811bHbiX B036Y}f{A€Hitli:f. 

8 OTHOW€HHVI pacna,QHbtX CBO~CTB p -Me30HHbiX pe30H8HC08 Mbl opvr-

6HTvtpyeMCR Ha CI16AYIOW,YIO CBOAKY .Q8HHbiX /B CK06KaX YK838Hbl AOilR 

,.qaHHO~ MOAbt pacna,.qa B ~~ vt ee napu,~~tailbHaR WVIPVJHa, nonyl..leHHaR 

a cooTseTcTevrvr c A8HHbtMvt Ta6n. 1 I: 

p(770) ~ 2rr(-100%; !55 ±3 M3B ) 

\ wrr(85 ± 7%.
181

; 209 ±55 M3B 

/2rr(-O%), · 

), 
p '(1220) ~ 

p 2rr 

p "(!560)~ ~ wrr(59 ±21% 
181

; 

~ 2rr(!0~20% ' 11 ~ 1; 

IAOMVIHHPYIOW,aR/, 

300 ± 100 M3B ), 

50~IOOM3B ). 

KaK yme OTMe'-lanoCb, pacna,.q p '-+ 2ir He Ha6!110.Qa·ncR a npe,Qenax 

131 

/4a/ 

/45/ 

/Sa/ 

/55/ 

/5e/ 

3KcnepvtMeHT8IlbHO~ paapewa10w,e~ cnoco6Hoctvr. YTo' t<acaeTcR ,QaHHbtx 

0 p''-+wrr -pacna,Qe; TO OH\.1 VIMeiOTCR 1111Wb B O,QH017t. pa6-0T6/S/. np\.1-

B6,Q6HH8R B He~ H60}f{VI,Q8HH0 60llbW8R Wi.1p11Ha 3TOr0 pacna',Qa Hym,Qa-

6TCR 8 H638BVICVIMO~ nposept<e 11 nO,QTBep}f{,QeHVIVI • 

.QnR onpe.QeneH~t~R cso6o.QHbiX napaMeTpoa o6Cym,QaeMbtx. HH}f{e MO,Qe

neH VICnOilb30B811VICb Clle,QyiO~vte H3B11€1..16HVIR vt3 3KCnepvtMeHT811bHbiX 

AaHHbtX /so scex nocne.QYIOU4VIX l..ltttcneHHbtx pacl..leTax 6pa.n11cb no,QI..lept<

HYTble 3H81..16HHR/: 
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x\p') o ['¥, (0)[/['1' (O)I c0,505±0,077, p p . --

l(p '-+ r.urr)/I'(p -1- 2rr) = 1,35 ± 0,35, 

J' (p ")/I'(p ~ 2rr) e bl ± 0,6. 
nOJJH. . 

Q6pa~aeT Ha Ce5H BH~MaHM€ OC06eHHOCTb nOB€A€H~H OTHOW€HM~ X · 
OHa CBVI,Q€T€JlbCTBY€T 06 YM€Hblil€HI-1~ !\}1(0)! AJlA p'-pe-30HdHCd VI 
ysem~4€HI-1V! - ,D;J1FI p "-pe30HaHCa no Cpd8H€Hvtl0 C COOTB€TCTB,YIO
~MM aHa4eHM€M A11R p-Me3oHa. 

3. CnEKTP MACC 
Maccbl p VI rr -Me30HOB Mbl 6ygeM OTO}I{AeCTBJlRTb c co6cTB€HHbtML<1 

3HS4eK~HMVI nvtHe~Horo Maccosoro onepaTopa 
" ..... ..... -+ -+ _,. 
Me<+Co(r -)(s ·S-). qq q q /6/ 

HeB03MY!.I4€HHble cm1H-cnvtHOBbll-l eaaHMO.Qe~cTBvteM ypoBHI-1 vt eonHOBbte 
$yHK~lt1Vl OCHOBHOrO COCTO.RHl-1H l-1 Bb1CWJ.1X PdA!-1SJlbHbfX B.036ym,qeHVli1 
o603Ha4VIM 4-€P€3 { 0 ' ( 1' •••• VI ~~ 0 cr) ' t./1 1 (r). ... . Ha nep
BbiH B3rl1F!A M0}1{€T noKa3aTbC.R, 4TO VICn011b308dHI-1€ HdMI-1 KOHTdKTHO
ro CnHH-CnMHOBOrO B3aHM0AeHCTB~R B /6/ meCTKO CBR3aHO C HepenR
TYIBHCTCK~M nOAXOAOM K paCCMa-TPHBaeMoH 3aAa4e. B Ae~CTBMTeilbHO
CT~ M~ Hcnonb3yeM 6onee cna6oe npeAnono*eHHe o nponop~HoHan~:>Ho
CTH CnHH-CnJ·1HOBOrO B3aYIMOAet-1CTBVIR aenVJ4111He napaMeTpa lllf V (Q) [, 
onpeAeilReMoro AilR pa311VJ4Hb!X paAVJanbHbiX ao36ymAeH""IIr !lJopMynoVt/2/. AnR KO~$l)H~HeHTOB C ij • BXOAJ=~~i1X a MaTpi-14Kble 3IleMeHTbt cnY~H-
cnHHOBoro B3BHMOAeHCTBHJ=~, paCCMOTPYIM ABa BOpvtaHTa: 

a/ 11CHJ1bHaR 11 CB.R3b - Cij = conSt, T.e. He 3aBH.CI-1T OT (i, (J· . I ' ' ( )_, 6 I Cna6aR J CB.R3b- cij ~ ti( j 
OrpaHH4HBWa.tCbt KaK 5blno yKa3aHo ablwe, TpeMR ypoBHRMH £o 

t" t 11 £2 ,Mbl npHXOAHM K 3BA54~ HaXO>KAeHHR C06CTBeHHbiX ¢lYHKLtV111 
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MaTpltf~bl 

'o 
·C I 2 + t\ oofl.l o KCot <Poft K Co2 <Po <P2 

M~ K CO! </J 0 </J 1 ( 1+ KC lltfr~ l(ct2tPt t/, 2 !8! 

KCo2fo<P2 K ct2 .P t .P 2 

3A€Cb J./! (T, 1./J l, if!. 2 - 3HalleHHR 11 8 Hyne" BOFlHOBbJX ¢l.YHKUH~, Cb.-
OTB€TCTBYJO!ltHX Hepacuten!leHHb!M ypOBHRM tO·' E:l , t 2 ; K =1/4(-3,/4) 
AflR 8€KTOpHbiX /nceBAOCKaJlR:pHbiX/ M€30HOB. 4HCJ1€HHOe· peweHHe 
cH-cTeMbl. eo3HH-Katell!H-X anre6paH4ecto1x ypaeHeH~ttW onpeA.en.ReT see 
HeH3BeCTHble nap~MeTpbJ 4epe3 ~CXOAHhle AaHH~e: Mrr=l40 M3B ~ 3Ha
YeHio1R M P, My.' , Mp..., , x p' It!- Xp". yKa3aHHble a KOHI..le npeAbiAYllle
r-o pa3Aena. CneKTp M€30HHbiX YPOBHel1- DOKa3aH Ha PHC. 1, a K03.$-
$H1..1-HeHTbl a. , {3-, y, onpeA€11RJOU{I1e CTpyKTypy 11$H3H4eCKH.Xu COCTOR-
HH~ Me30HOB f]/, npHB€A€Hbl B Ta6n.2. 

PaccMOTP€HHbre MOA€1114 n.pe.QcKa3btBaFOT c.yll.l.eCTBOBaHHe paAio1allbHbiX 
B036Y*A€~~ nHOHO C MaccaMH 

MeHbWH€ 3Ha4eHHR COOTBeTCTBYIOT CHJlbHO~ CBR3H, 60JlbWHe - cna6o~. 
nonyl.leHHble AaHHble A11.R ti H t/J i (i =0,1.2) MO>KHO cpaBHH"Tb CO 

cneACTBl--1.RMI-1 npocTbtX noTeH4HaJ1bHbiX MoAenei1, a KOTOPbiX He Yl.l~+Tbi
eaiOTCFt 3¢¢eKTbt cnlt1H-cnHHGBOro s3aH-MOAe~cTBHR. HaMI-1 paccMaTpH
san"lcb peweHHR ypaeHeHitfR WpeAHHrepa c noTeH~l--1aJ1aMH: rapMOHYI4e

"· 
. --p"llf601-- :· ,',',, 

u ' t ~ 
H:X2~ ~) 

'r,~i-

' a.5 1 

--pf71{})--. 

"c......_ll"ll4a.J-~' 

cKOro OCLI.I-111IlFITOpa, mtHeH-HbtM, KYilOHoB

CKH-M, KOM6HHa~Yie~ JlHHeHHOrO 1-1 KyllOHQB-

CKOrO /a 3TOM CilYYae npl-18€,Q€HHb~e 3Ha-

4.€HYIFI onpeA€J1Fifllt1Cb HaMH C nOMOU\biO VIH":" 
TepnOilFIUVI.VI .qaHHbtX /ltV/. Mbt nPOYI3Bem-t 

TaP<>Ke paCt.t€Tbl B paMKaX pe.nFITHBvtCTCKQ

ro sapY~at..tl-10HHoro no,QXOAa c y~.teT0,..1 no

T€H4H-anos eeKTopHoro/nvtHe~H~M + Kyno
HOBCtH1~/ 14 CKaiTRPHOrO /11HHeHH&t~/ Tlo1-
na/17 ·• Pe3ynbTaTbl cpasKeHw.A npeAcTasne

Hbt B Ta6n.3. 

PHe. J·. CneKTP Me'30HHh1X ypoBHeil P.JIR 
cHJibHoii I c.nesal 11 cna6oii: I crrpaBa/ 

cBH3ei1. MaccbJ ,.!laHbl B e,.!lHHau;ax M3B. 
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T a6nH.ua 2 

3HatieHHR K03Ql¢'":UJ;HeHT0B a ' {3' y, onpep;eJHilOlll,liX BOJIHOEbJe 
¢YHKIJ;HH Me30HHbJX YPOBHeH 

Me3oH CHJibHa.F.I CBR3b Cna6aR CBH:3L 

a {3 )' a (3 y 

p 0,99 -0, 12 -0,13 0,994 -0,07 -0,08 
p ' 0,10 0,98 -0,20 0,08 0,996 -0,06 
p " 0, 15 0,18 0,97 0,08 0,05 '0,995 

" 0,92 0,23 0,32 0,98 0,10 o, 15 

" ' -0,34 0,85 0,40 -0,07 0,99 o, 12 
tr" -0;20 -0,46 0,87 -0,17 -0,09 0,98 

Ta6nHu;a 3 

CpasHeHHe pacc"llHTaHHoro cneKTPa c pegynbTaTaMH rroTeH.o;HaJibHbiX 

Mo,n;eneH 

t:/ f 0 f 2/ f 0 tf /<f 0 <fl<f 0 

4JeHOMeH. 

pacl.JeT a) 

Ia/ I , 79 2,16 0,50 0,86 
/6/ I, 93 2,43 0,43 I ,06 

0C.UHJIJIRT'Op a) BXO,r:J;H. 2,58 
I, 22 I, 37 

rrapaMeTpbi 2,86 

JlHHeHHbiH a) BXO,r:J;H. 2,44 
napaMeTpbJ 2,69 

KynoHOBCKHH a) BXO,r:J;H. I ,94 0,35 0,24 napaMeTpbi 2, I 0 

JlHHeHHbiH+ BXOp;H. BXO,r:J;H. 0,51 0,43 
KYJIOHOBCKHH a) rrapaMeTpbi rrapaMeTpbi 0,57 0,49 

PenRTHB. 

Mo,n;enb 1,73 2,16 0,66 I, 77 

a) !Iepsoe \IHCJIO Ia/ OTHOCHTCR K cny'4:al0 CHJibHOH CBR3H, BTOpoe 
/6/ - cna6oH CBR3H. 
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l-13 AaHHbiX Ta6n.3 BltlAHO, I..ITO Hai-1J1YI..IWY1M o6pa30M C p€3YilbTaTa

Mltl Hawero ¢eHoMeHonon11..1eCKoro aHam1sa cornacyeTC~ pen.An1Bl-1CT

CKa~ MO.Q€Ilb/l 7 '. BKn!OI..ISIOlJ.IS.A KOM6lt1HSI..\lii!O JlJ.1H€~HOrO 1-1 KYilOHOBCKOro 

nOT€Hl..\lr1SJlOB, 0TM€Tl-1M, 4TO napaMeTpbl 3TOJII -MO.Q€J1J.1 6-blilYI 3S$Y1KC\.1-

pOBdHbl paHee Ha OCHOEI€ ASHHbiX 0 cneKTpe 6ap¥10HOB lr1 BC€ np\.1se

A€HHbl€ 8 TS6Jllr1U,€ sem11..11t1Hb! Bbii..IV!CJ1€Hb1 Baplo1Sl\VIOHHb1M M€TOAOM C Y1C

nOilb30BSHlr1€M npo6HbiX BOilHOBbiX ¢YHKU,YIYI rayCCOBCKOrO /OCU,V1JlJlA

TOPHOro/ T~ttna. 0TM€TJ.1M, I..ITO l-13 BC€X paCCMOTP€HH~X MO.Q€Il€~ TOilb

KO e 3TO~ Ha6niO.QaeTCR 11npoean•• t/; 1 (0) no cpasHeHvtlO c t/; 0 (0) VI 

~f 2{0), KSK 3TO i.-1 nOilYLil-1J10Cb 8 HSW€M ¢-eHOM€HOJ10rY14€CKOM no.Q

XO.Q€. no-BY1.Ql-1MOMy, B03MO~HO TaKme YT04H€HY1€ npe.QCKS3SHY1~ 3TO~ 

MO.Q€Illll .QJlA OTHOW€Hl-1ill lj; 1/t/Jo t.1 Jj; 2/~'ro 38 C4€T 6onee nOAXO.Q.A

lJ.I€ro Sbi60pa np06HbiX ¢YHKU,l-1ill. 

4. W~P~Hbl C~nbHbiX PACnA/lOB p' ~ p"-ME30HOB 

Mbt npe,QnonaraeM, \..ITO .QOMVIH!-1py!Oll!V1MI-1 KSHSJ1SMY1 pacna,QOB p 

"' p"" -pesoHaHcos rlBJl?.IOTCR KBS3l-1ABYXl.lacn1l.IHbte KaHaflbt I A -• B+ C. 
r,qe 4aCTt.1U,bl 8 VI C CSMJ.1 MOryT 6btTb pe30HSHCSMV!/. ,lJ.Il.A pac4eT08 

TSKVIX npou,ecCOB Mbl llpit18Jl€KS€M MO.Q€Jlb CnOHTSHHOrO o6pa30BSH!t1fl 

KBSpK-aHTVIKBapKOBOill llSPbl BSKYyMS ,'18·22/ *, 
PaccMaTp!-1saeMbiM npolleccaM conocTaenneTc.A ,qV'JarpaMMa Ha PV1C. 2. 

Ha .QJ.1S rpaMM€ 11 KpeCTY!K 11 COOTB€TCTByeT BSKYYMHOMy 11Wnyplo10HY-,----

8Milm1TY.Q€ o6pa30BSHlt1fi q(k) {i(-k) -napbl C HYil€BbiM CYMMSPHbiM 

VIMnyJlbCOM. 1-!Me.A KB8HT08bl€ I..IVICJ13 BSKyyMa, .J PC=0++, TSK3R napa 
MO>Ii€T o6pa3QBSTbC.A IlVlll.lb B 3p0 -coCTORHJ.1J.1. npaSJ.1J1S Bbii..II-1CileHJ.1.A 

MaTpi-14HblX 3J1€M€HTOB nepeX0,£:1a B paMK3X 3TO~ MOA€111-1 B HepeJlATY1-

BY1CTCKOM cny1..1ae ,qeTaJlbHO J.13JlO>IieHbt s pa6oTax 120 ·22/. B u.en.AX 

~J1JliOCTPS4J.11<1 Mbl nplt1Be,.qeM JlJ.1Wb BbiPS>Ii€HII!€ A11fl VlHTerpana nepeKpbi-

TJ.1A BOilHOBblX ¢yHKL_\LI!LI! M€30HOB lr1 BOJlHOBOtli ¢yHKU,1111 POAI.1BUJe;.:;icR 

qq -napbt, BXCA.AlJ.Iero s aMnflVITYAY nepexoAa A~> B --1--. C, Ail.A L!SCT-

Horo CJlYI..ISR, KOrAS KBapKVI 80 8C€X TP€X M€30HSX HaXOAATCA B 8-
COCTOAHVlRX 

I (A~ B + C) /9/ 

~ _l_ f d3 kkB • Y (k 
8
-k)<fr A (k B +k)<f; B (k)<fr 0 (k) • 

8k~ 
rAe Y'(k) - T€Jl€CH3R rapMOHVIKS /c TOL!HOCTbiO .QO flOCTORHHOrO MHQ

)tiJt!T€flA 3TO npocTo k I. Bbtpa}l{eHMe /9/ BblnVlCa+iO G CVlCTeMe noKoR 

Me soH a A. 

*B CCblflK€ -' 21 -" liiHTerpan nepeKpbtTV1R Aflfl p"""pc 
H3W€MY MHeH~~~ H€KOppeKTHO. 

BbiL!I-1CJ1€H, no 



A 

B 

q (- kl 

PHc.2. ~HarpaMMa pacna~a 
A~B+C B MOgenH CTIOHTaH
HOro po~eHHH qq -napbi B 
Sp O -cOCTO.A:HHH, 

O,qHaKo cneAyeT ~MeTb B 
q 1k1 BI-'IAY, 4TO o6pa3yi011.11-1€Cfl Me-

30Hbt B 1-1 C MoryT o6naAaTb 
5onbWHM li!MnynbcoM, 1-1 Aa~e 

Kc -- Rs ecn~-1 sHyTpeHHee ABHmeHI-'!e 
KBSpKOB B 3TI-1X M€30HSX npeA-

( nonaraTb H€P€11FITI-1BI-1CTCKHM, 
H€06XOAHMO Y41-1Tb!BSTb .nopeH~ -C>KSTJ.1€ COOTB€TCTBYIOUIHX BOJ1HOBbiX 
¢YHKL.11.1C1. tlnfl Y4eTa 3Toro 3¢cj)eKTa MbJ socnonb3Y€MCFI pe4enToM 
Jl1-1xTa 1-1 naHb.RMeHTbl :'23-'/cM. TSK}f(e /24,25/1, cor nacHo KOTopoMy 
BOJ1HOBYIO ¢yHKL.1HIO B CI-1CT€M€ nOKOFI M€30HS cne,qyeT 3SM€Hli!Tb HS 
11C)f(STYI0

11 
B HanpaBJ1€HHY1 ABV1}f(€Ht.1.A M€30HS /no KOTOpOMY Mbl Hanpa

Bli!M OCb z I BOJ1HOBYIO ¢YHKL.IJ.110: 

/10/ 

rAe y = E/M , E 1.1 M - 3Hepri-1.A yt Mace a Me30Ha. Ko3¢¢1-1lii-1€HT f-3(y) 
onpe,qel1~€T VI3M€H€HVI€ HOPMl-1pOBKl-1 11 C»<aT0~ 11 BOJ1HOBO~ ¢lYHKLil-1l-1 • .QJ1~ 
Hero Mb1 6y,QeM npe,qnonaraTb 3aBI.1Cl-1MOCTb or )' BVI.Qa 

{3 (y) = a + (1 - a )y -z /11 I 

8 KOTOPYIO BXOAI1T Hei.13BeCTHbl~ napaMeTp a. PaHee a ,qpyr111x pa6o
rax npe,QnaranVIcb Bblpa)f{eHI-1~ r1-1na 

{:l(y) = y -2n , /12/ 

r,Qe no=l/2
1231 

1-1111-1 ll=1
1251 

.8blpS)f{€HJ.1€ /12/ CTpeMHTC~ K 0 npH 
y ... PC. MbJ, OAHaKo, c~1.1raeM, ~ro 8 3TOM ynbrpapen.RT1.1BHCTCKOM 

npe,Qene BOJ1HOBaR ¢YHKLIHR He A011)f{HS nonHOCTbiO 1.1C~e3aTb, a AOJ1)f{
Ha nep€XOAJ.1Tb B BbiPS)f{€HJ.1€, HSnOMHHatO~ee no CBOHM CBO~CT8SM 
BOJ1HOBYIO cJ>yHK~J.110 113J1€M€HTapH0~ 11 /T.e. 6eCCTPYKTYPHO~ 8 Hanpas-
11€HJ.1.J.1 OCH z I ~acTHJ.4bl. HeKoropbiM onpaa,QaHHeM yKaaaHHoro peJ.4en
ra Cl1Y*HT nOMe~eHHOe B npi-1110*€HJ.1H 1 paccMOTpeHHe ynpo~eHHOill 
MOA€1111 pacnaAa CKa11RPHOill 4SCT!.14bl Ha ABe CKSJ1RPHbl€ me ~SCTVI4bl. 
MexaHH3M pacna,qa onV~CblsaercR roH me .rpeyronbHOi:i AHarpaMMoill Ha 
p1.1c.2, KOTOPSR, OAHSKO, Tenepb J.1HTepnpeT1.1pyeTCR KaK $eHHMSHQB
CKS.R AHarpaMMa, y KOTopoH BHYTpeHHHe 11 KBSPKOBbl€ 11 J1J.1HHJ.1 .RB11RIOT
CR 06bi4Hb1MJ.1 nponaraTopaMH CKSJ1.RpHbiX ~aCT\.14, a BepWHHHble ¢lYHK
I..IYIJ.1 COCTSBHbiX Me30HOB VI KBapKOB JlOKSJlbHbl H OnVICbJBSIOTC.R COOTBeT-
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CTBY~~~M~ KOHCTaHTaMH CB~3~. B TSKO~ CKan~pHO~ MOAeJ1~ napa

MeTp a ~3 /Tl/ ~MeeT onpe,qeneHHOe 3Ha4eH~e. AnR pacna,qoe ~e 
C y4aCnteM cn~HOBbf.X qacnu.~ Mbl 3a~MCTByeM IlHWb ¢IYHf<LtMOHa!lbHYIO 

CTpyKTypy pa,q_HSJlhHOrO ~HTerpana nepeKpbiTHR",. Bb1TeKSIOU4YIO ~3 pe
J1~TttrB14CTCKOc::i CKSI1RPH0!1 MOAe!ltrt,_ a BeJU.t4HH-Y napaMeTpa a 6y,qeM 

onpe,qe.nRTb 3MnHpl44eC.KH. 

B Ka4eCTBe paAHailb.HblX BOilHOBbiX ¢IYHKf.ll4a:i Me30HOB HCilOJ1b30Ba

J1HCb aonHOBble $yHK~I4H rapMOHI44ecKoro OCf.ll4fli1RTopa. TaKoM ~6op 
noaaon.ReT no.ny4-aTb- aHanHTH4eCKHe Bbtpa>KeHHR Ailcfl 1-!HTerpanoa- ne

peKpbiTHR nma /9/ 14, KpOMe TOrO, KSK llOKa3btBato-T aapHSLtHOHHble 

pac4eTbl, npo6Hble $YHKLtHttt: 3T0ro nma Hennoxo annpoKCHMHPYIOT

cpe,qHHe xapaKTep~CTHK~ Me30HOS. 

OepeM,qeM- K paccMoTpeHHIO KOHKpeTHbiX p-acrt:a,qoa p' H 
HaHcos /4/ ~ /5/. M~ npeAnonaraeM, 4TO pacnaA /Sa/ 
KSA-HbfM o6pa30M- H A0MHHI<1PYIOIJ4HMH. KSHSI1SMio1 RBilR"IOTCR 

p"-peao

""AeT Kac-

p" -+pt. -+ p2rr, /13/ 

p, ...,._ A t" -+ p2TT " /14/ 

v PC ++ 
no,q e 110APS3yMeaaeTCR CKa!1~pHbiVI Me30H 1 J =0 . AITfl MaCCbl VI 

nOilHOH WVIPio1Hbl KOTOporo Mbt n-pHHVIMaeM 3Hat.~eHio1e M fi -='f' e -='650- M3B. 

Cy~ecTsoeaHHe 3Toro peaoHaHca He fiBilReTCR HaAemHo ycTaHoeneH

HbiM VI nOTOMy KSHafl paCnaAa /13/ CJ1e,qyeT paCCMaTpVIBSTb IlHWb K8K 

B03MO)f{Hbli:f • .lJ.anee, B paCCMSTpHBSeMoH MOAeilH. Mbl Ct.li-1TSeM E -Me30H 

qq -cocToRHHeM. Hap-flAY c 3n1M BbiCKa3blsanVICb AOBOA&t e nonbsy 

q2Q 2 -cTpyKTypbt fi -pe3oHaHca. RcHo, ~To sepo~THOCTb pacna

Aa /13/ 6yAeT CVI!1bHO 3SBVICeTb OT npeAnOnomeHVIM 0 CTPYKType l.

Me30Ha. Macca BXOARutero s pacna,q /14/ aKCVIai1bHoro, JPC= 1++, 
A 1 -MeaoHa noKa ~To TBePAO He onpeAeneHa. CornacHo 6onee paH

HHM AaHHbfM ~ OH I-1MeeT Macey 11 QQ M3B, TOrAa KSK HOBble VI3Me?eH~~ 
AB~T, cKopee, 1240 MaB /o6cymAeHHe 3Toro sonpoca eM. s 

12 I. 
8 AS!1bHei1weM Mbt 6yAeM VIMeTb B Blo1AY o6a 3TVI 3HS4eHVI~, 

PaC4eTbl BCeX WYIPHH Bblll0!1Hl=I~TCR no OAHO~ VI TO~ >Ke CTSHASPT

HOH cxeMe. AnR KamAoro Tlllna pacnaAa nocTy!1111PYeTCR BillA 3$$eK

THBHoro narpaH)f{~aHa, c noMOutb~ KOToporo onpeAe!1ReTCR WVIpVIHa 

pacnaAa 4epe3 BBeAeHHbte 3cf)cf)eKH1 BHbLe KOHCTSHTbt It! MaCCbt 48CTVI~. 

Jcf)¢leKTHBHbte KOHCTSHTbl, 8 CBOIO Ot.~epe,Qb, Bbi4HCI1RIOTCR nyTeM npH

paSHVI68H~fl MaTpi-14HbiX 3J1eMeHT08 nepeXOAS, 8bl41o1CJ1eHHbiX CHS4S!1a 

C llOMOtltbiO 3$¢eKTVIBHOrO narpaHmHaHa /B Clo1CTeMe n-OKOR HS4S!1bHQ

ro MeaoHa/, a aaTeM- e paccMaTpHsaeMoH MOAen~ KaapKoaoro onVI

caH~~ A~HaMHKVI pacnaAa. TaKHM o6paaoM, 3TH KOHCTaHT&I OKa3biBa

IOTCfl Bb!pameHHbiMIII 4epe3 COOTBeTCTBYIO~Io1e VIHTerpa!1bt nepeKpbiTVIR 

aonHOBbtX ¢1YHKLJ,HH. On1-1caHHaR npou.eAypa peam1aoeaHa Hlt'lme A!1R pac-

naAOB p-+ 2" /aHanor~4HO A11R p 4 211, p" 4 2rr I, p -+ w11 
/aHanorvt4HO Afl.R p"_._wrr/, p"-+pE Yl p" -+At1T: 
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f(p ~2rr )~ (2/3) (g 2 /4rr)k 3M-2, prm rr p 

P '~ wrr: J' (p 'wrr) ~ g '~vAa a w (x) a, p a (x) "a (x) wprr p. , v A a 

p" ... pt: 

~(2/3)(E E /M ,f2 {:J(y ){:J(y )l(p'~ wrr), g p Wrr w 11 p w rr 

J' (p "P') =- g " p" (x) p ~ (x) '(x) , p pt (.1 

:_(2/3 312 )(M ,E E ) 112 {:J(y ){:J(y )L(p"~pd; gr'Pt - r p f f r 

" "( "A ) [ All "' P ..... Al": .t_ P 1 77 = -g 1~ a p b,'1. + 

+(g,/2) (8~A~ -a "A~ )(8~p; -8vp;~ )], abc rr c 

r(p"~A 
1 

rr) ~(~/12rr )[ g ~ (2 +E~M A-
2),M ;~'-

6 E M-1 + g2M2 (l+E2M-2)], - g 1 g2 A p" 2 .A A :A 

g 1 ~ ~ (y"2/3)(M uE AE rr )
112 

{:J(y A){:J(y rr) x g p 
2 

~ 
M2A[2V + W(l + 2E~M~2)J. 

X -! 
E (2V +W)M ". A p 

/15a/ 

/156/ 

/15s/ 

/16a/ 

. /166/ 

/16s/ 

/17a/ 

/176/ 

117•1 

/18a/ 

/186/ 

/18s/ 

Bbrpa>KeHHfi AnA HHTerpanoa nepeKPbiTHR I , L , V H W npi-1BeAeHbr 
B npviJlO>KeHHJ.1 2. npH HX Bbi4HCJ1eHHJ.1 He06XOAHMO Y41-1Tb1BaTb KOH¢VI
rypaLtHOHHOe CMeWVIBaHllle COCTORHHH /7/ C COOTBeTCTBYI0!41t1M"1 K03$$1-1-
Ltl1eHTaMr.1 H3 Ta611. 2. no3TOMY KaH<Abla:1 H3 ·HHTerpallOB nepeKPbiTY1R RB-
JlfieTCR CyMMOH BHAa 

I ~ H T.n, /19/ 
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M~, OAHaKO, Y4~T~BanH B CYMMaX /19/ DHWb rnaBH~e BKDaA~, KOrAa 
1-13 Tpex COCTO.AHHVi n , £ H m ABa .ABD.AIOTC.R HVI3WHMYI COCTORHH.AMH 
H J1HWb OAHO - BbtCWHM paAH-aJlbHbiM B036y}I(,Q€HH€M. 

Cao6oAHble napaMeTpbt MOA€11H: R - paAHYC rapMOHH4ecKoro oc
~HI111RTopa, a - napaMeTp, xapaKT€PH3YIO~HH penRTHBHCTCKOe C}I(8THe 
BOJ1HOBOH ¢lYHK~HI4 /11/, Cvac - YHHBepCaJlbHa.A KOHCTaHTa, nap_a
M€TPH3YIOU\a.A aMnJ1HTYAY cnoHTaHHOro o6paaoaaHHR 11 BaKyyMHOi111 qq -
napbl. nocneAHR.A KOH.CTaHTa BXO,QHT BCer,Qa B BHA€ 06W,ero MHOHHHe
DR VI ee MQ}I(HO YICK11104YITb 7 paccMaTpHBaR OTHOW€HH€ BC€X WHPHH K 
H€KOTOpOi1 113TaJlOHHOi11 1 W-"'pHH€, 8 Ka4€CTB€ KOTopoa:i Mbl BblfipaJll-1 
wV~pHHY p ... 2rr -pacnaAa. Ot.teHKa ocTaJ1bHblx ABYX napaMeTpoa Ae
naeTc.A H3 ycnoavt.A Havtny4wero onV~caHHR 3Kcnepi-1MeHTa11bH~x AaH
HbiX. 

Ha pVIc.J noKa3aHbl pe3YllbTaTbl paC4€TOB OCHOBHbiX MOA /4a/ H 
/Sa/ pacna,QOB p~ H p~-pe3oHaHCOB, COOTBeTCTBeHHO, Ail.A CJ1y4aea 
KaK CI-1J1bHOi1, TaK H Cna6oH CB.A3ei1. MO}I(HO BHA€Tb, 4TO WHPHHa pac
naAa p~ ... w11 cna6o aasHCHT oT Tvtna CBR3vt. JlnR p"-pacna,Qoa t.te
necoo6pa3Ho 0T,Q€JlbHO o6CYAHTb CJ1y4aH CHJ1bHOi1 H cna6oi1 CB.A3H. 
Bee }l(e no,Q4epKHeM, 4TO ecnH M(A 1 ) = 123S M38, TO A011R pacna,Qa 
/14/ 04€Hb Mana npl-1 J11060M Tvtne CB.A3H. 8 3TOM Cily4ae Mbl Sb1Hym
A€Hbl OTH€CTH. B€Cb pacnaA p"4p21T 3a C4€T MOAbl /13/, T.:e• npvt
H.ATb, 4TO £ -Me30H 8 3Ha4HT€!1bHOi1 CTeneHH COCTOHT H3 qq-napbl. 
CornacoaaHHoe o6DRCHeHHe ocHOBHbtX MOA pacnaAOB p ~ H p ~ -Meao
HOB TOr,Qa MQ}I(HQ nony4VITb npH 3Ha4€HH.AX napaMeTpOB /CJ1y4avt /a/ 
H /6/ COOTB€TCTBYJOT CHJ1bHOi1 VI CJ1a6oH CBR3RM/: 

/a/: a-0,3; R-0,4 ci>M, 

/6/: a-0,15; R-0,9ci>M. 

Ec.nVI }1(€ M(A J)=l1 00 M3B, TO A011R pacnaAa p "4A1" 
AOMHHI-1PYIO~eH npH 

/a/: a- 0,2; R -0,8 ci>M, 

/6/: a -0,3; R-0,4~0,8 ci>M, 

/20a/ 

/206/ 

CTaHOBHTC.A 

/2la/ 

/216/ 

H B 3TOM cny~ae 'MO}I(HO C4HTaTb q2(i 2 -KoH¢Hrypat.tHIO AJ'l.A £ -Meao
Ha OCHOBHOH. 

06~ee 3aKflJ04eHHe CBOAHTCR K TOMy, 4TO npH B~6ope napaMeTpOB 
a "'R s paayMHblx npeAenax 0,15::;;as;.0,3 H 0,4~R.$0,9 4>M peaynb
TaT~ pac4eTOS MOryT 6b1Tb cor.naCOBaHbl C AaHHbiMH 06 OCHOBHbiX MO
AaX pacnaAOB p~ H p"-MeaoHoB /4a/ H /Sa/, cooTaeTCTBeHHO. Pe
WHTb sonpoc 0 TOM, KaKaR ~3 B03MOmHbiX MOA pacnaAa p~~-Me30Ha 
/13/ 1-1111-1 /14/ AOMHHHpyeT, a AaHH~a:i MOM€HT HeB03MOmHO Ha-aa He
onpeAe.neHHOCTH HawHx aHaKHH o6 £ H A1-MeaoHax. OTMeTHM TaK
}I(e, 4TO A!lR 3Ha4eHHH paAHyca OC~HJ1!1.ATOpa 0,4~R~Q,9 ~M BeJli-14H-
Ha <r 2 > 1/2 ,Q.n.A OCHOSHOrO COCTORHI-1R HaXOAlo1TUI B npeAetlaX 

3. M. 

II 
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J PHC, J, 0THOUieHHe napu;HaJibHblX IUHPHH pacrrap;OB p H 

~ p u -MesoHOB K IllHPHHe pacrrap;a p 4 2rr: a/ H a'/ - AJIH 
pacna,D;a p' _, wrr; ; B/ H B 'I - ,n;nH pacnap;a p" -lo ~p; 
c/ H c 'I - p;nH pacrrap;a p "...., A 1 rr I cnnonmaR KPHBaR 

W!H M(A 1) = 1235 M3B, rryHKTHpHaH - IJ.J1H M(A 1) =II 00 M3B/. 
PHCYHKH a,B,C OTHOCHTCH K CHJibHOH CBR3H 1 a', B', c'-

K cna6oH csHsH. Pap;HyChi R p;aHbi s e.n,HHHu;ax !f.IM. Ha 

pHCYHKe TIPHB€,D;€Hbl TaK)K€ 3KCTiepHM€HTaJibHbl€ OTHOUieHHH 

nmpHH pacna.o;oa p' _, WTT , p".... acE('K umpHHe pacnap;a 
" p -> 2rr. 3amTpHXOBaH KOpH,[i;Op B OAHY .3KCII€pHM€HTaJlbHYIO 

OlliH6Ky, 

0, 24 < <r 2> 1/2 < Q, 55 $M VI OKa3biBS€TCfl 3SM€THO M€HbUJe 3neKTpo-
- 3,M.-

MSrHHTHOro pS,QHyCa m10Ha Q ,6-:-0, ]' ¢M. 3TO MOX<€T 03Ha4aTb HSJ11-1-

\..4111€ y KeapKoB co6cTBeHHbiX pa3Mepos. 

PaccMoTpVIM Tenepb HeoCHOBHble MO.Qbl pacna,qoe p' VI p"-Meao

HOB. f-1HTepeCHbl~ VI H€Q}I<VIAaHHbl~ peaynbTaT noJ1yllaeTCR Anfl WVIPHH 

pacnaAOB 3TVIX M€30HOB Ha ABa nVIOHa. 0Kc33biBaeTCfl, LlTO VIHT€rpan 

nepeKpbiTVIA a cnyllae pacnaAa p' 4rr ol..leHb Man 111 

I 0.075( 1 + 0.20R 2) 2 
4 2 

= f j3(y ~)/ {:l(y ")] exp (-0.04 R ) 

0.029(1 +0.31R 2 ) 2 , 

/22a/ 

/226/ 

rAe y;= E;/ M", , E'rr - 3HeprVIR nVIOHa e pacnaAe p" ..... 2rr , [R] = 

= ¢M, 111, KaK scerAa, cnyl..laVI a I 6 cooTBeTCTBy~T CVIJ1bHO~/cna-
6o~ CBA3RM. 0THOW€HVI€ WVIPVIH /22/ 0\..leHb MallO VI CJ1a6o M€Hfi€TCR 

np111 VI3MeHeHVIVI R 111 a e paccMaTpVIeaeMbiX HaMill npeAenax. HanpVIMep, 

nonyllaeTCfl I'(p" ... 2rr)::: 6,5 /2,1/ M36, ecn111 npVIHRTb 3HalleHVIA na-

paMeTpoe /20a/" /206/. " 
PacnaA p"" ..... 2rr TaKme noAaBJ1€H, HO H€ CTOJ1b 3Ha4VIT€J1bHO 

4 2 
~ [j3(y;; )/j3(y,)] exp(-D.054R ) 

~ 2.85(1 + 0.07R 2) 2 . 

~ 1.52( 1 +0.05R 2) 2 . 

/23a/ 

/236/ 

C T€Mitl )!(€ 3Ha4€HVI.RMVI napaMeTpOB Mbl noJlyllaeM r(p'-> 2rr):: 204/51 /M36 
Af1fl CVIJlbHO~ /cna6o~/ CBA31t1. TaKVIM o6paaoM, s paMKax paccMaTpH

eaeMoH "MOA€nVI OTCYTCTBVI€ pacnaAa p'-> 2rr noJ1y4aeT €CT€CTB€HHO€ 

06CRCH€Hitle. 0HO RBnReTCR cneACTBVI€M .CTPYKTYPbl BOJ1HOBOJ71 ¢YHKL.IVIVI 

1-ro paAVIaJlbHOrO B036YmA€HVIR /HaJ1V14VI€ OAHOrO yana/ VI pef1RTVI-
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SHCTCKOrO 11C)I{aTHR 11 BOflHOBbiX ¢YHKLV11-1 BbJJleTatoUV1X nHOHOB. f11.1Wb 
COBMeCTHO€ AeHCTBHe 3THX ABYX $aKTOPOB nplo1BOAHT K TaKOMY pea-
KOMy no,QasneHH~ WHpHH~ pacnaAa p' 4 ~·· HanpHMep, 6ea y~eTa 
3¢$eKTOB 11C)I{3Tl-1R 11 TaKoH peay!lbTaT nony~I-1Tb Heso3MO)I{HO. B TO 
)!{€ Bp€MR AilR pacna,Qa p"-+ 2.7 Hawa O~€HKd WHPI-1Hbl COOTB€TCTBy-
eT 3KCnepHM€HT3JlbHOMY 3Ha4€HHIO 50-71 QQ ~138. 

3aM€TH0 nOAdBI1€HHbiM OKd3btBd€TC.A TaK>+<€ pacnaA p"-•cuii. Pac'-leT 
Ad€T 

f 
0,28(!-0,27R 2 +0,32R4f.J24a/ 

~ {f3 (y" )f3(y") //3 2(y )]2 exp (-0, 7!R 2 ) 
"' " " 0,21(1-Q,59R 2 +0,33R"J 2,1246/ 

4TO COOTB€TCTByeT r(p "-)(I.Jii) = 100/40/ M38 Ail.R 3Hd4€HHH napaMeT
pOB /20/. 3Kcneplo1M€HTd!lbHO€ 3Ha4€HH€ :JTO~ WVIPI.1Hbl COCTd811R€T 
-300.::!:.1'00 M3B. np1.1 Tat<oH Heonpe,QeneHHOCTI-1 AdHHbiX OJlbiTd MO>KHO 
rOBOpHTb IlHWb 0 TOM, 4TO HdWH O'l4€HK"1 HM H€ npoTHBOP€4QT .Mbl BC€ 
)l{e O)I{H,QaeM 6onee CHilbHoe noAasneHHe p"-+wli -pacnaAa no cpas
H€HHIO C .AdHHbiMH pa60Tbl lSI. 

noABO~R HTOr, Mbl 3aKJ1104d€M, 4TO npH pa3yMHbiX 3Hd~€HHRX na
pdM€T:POB a 11 R HCOO!lb3yeMaR HdMH MOA€Ilb anom-ie YAosnersopvnenb
HO OOHCb1Bd€T pacnd,Qbl p' H p'' -M€30HOB, 06DRCHRR no,Qd811€HH€ 
T€X KdHaJlOB HX pacna,Qa, l<dKH€ nO,QdBI1€Hbl B ,Q€i1CTBHT€11bHOCTH. 

5. WHPHHbl CHllbHbiX PACnA)lOB rr' 11 rr"-ME30HOB 
06CYH<AaBWH€CR HaMI.1 8 pd3,Q€Il€ 3 .,' H r;" -p€30HdHCbl MOryT 

pacna,QdTbCR nO Cfl€AY~~M KBa3~ABYX4aCTH~H~M KdHdnaM 

;r'{r;") ..... pr;, €ii. 

(OOTB€TCTB.Y!OlqH€ W1.1pHHbJ onpeAeJlRIOTCR Ha OCHOBe y>Ke ofiCy)f(,Qaewe
rOCR B npeA~AY~eM pa3Aene M€TO,Qa: 

rr' -+pr;: S'(n'prr) ~ g , < p 0 (X) nb(X) aPrr•c (X) P"'" abc Jl /25a/ 

r<n'~prr) ~4(g 2 ,/4n)k3M-2, 
pmr 11 p /256/ 

/25a/ 

B /256/ y4TeHbl o6e aapRAOBhle MOAbl pacna,Qa, Hanp. , "'+ _., P0 rr + 
H rr'+ .... p+TT 0 • 

n'~<rr: f(rr'<rr)~g, n' 0 (X)n°(x),(x), --- "'" /26a/ 
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['("'Hrr) ~(g 2, /4rr)k M-~, /266/ 
ii 7Tf. 77 7T 

g , ~ (2/3y3)(M ,E E /'
2 

(i(y ){3(y )L(rr' -• m). 
TTTT€ 7T Tr f. 7T f. /26e/ 

AnR rr"' -pacna,Qoe 1-'!MeKJT MeCTO cosepweHHO aHanon1l.IHble BbtpameHI-11'1. 
HaM Y.Q06HO OTTSJlKI-1BSTbC.A OT lt13B€CTHbiX 3HS4€Hlt1ill W\IIPI-1H pac

na,QOB .p' -1-1 ',,p'1 -M€30HOB lt1_,nOJlY4STb Ha !.1X OCHOBe Ol,4€HKI-1 ,QJlfl co

OTB€TCTBYIOll.llr1X np04€CCOB, 'np.01-1CXOAJ3LL\VIX C. rr' !.1 rr"' -Me'30HSMI-1.TaK, 

C TOLIHOCTbiO AO 3¢Q)eKTOB. KOH¢1-1rypa41-10HHOrO CM€W"1BSHV1A, PS.QI-1SJ1b-

Hbl€ BOJiHd.Bbl€ ¢yH-K41t11-1 'p"'(p- "") L-1 rr'(rr..,) -Me30HOB COBna,QatoT. 

no3TOMY MO}f{HO np~t~paBHR.Tb COOTB€TCTByiO~V1e ·1.-Ho!TerpaJlbl -nepe'Kpblfl.1.A 
1.1 nony41-1lTb /npeHe6peraA Tat<me He6onbwo~- pa3HJ.11:.1.eill e KHHeMarl.1-

Kax/ COOTHOW€HI1R M€m,Qy Wlt1pYIHSM!.1 pacna,QOB rr'(rr"') 4 :1Tp llf 

p'(p"') -->(;JTT. • HanpwMep, 1-13 /166,s/ t.1·/256,a/ nbny4aeM 

1("' ~ prrl/i(p' 4 um) 

/27/ 
~ 12M - 2 g 2 ' I g 2• -=. 3(E /M ) 2 "3 . p prm p wrr p p 

Ecm1 B3f1Tb A11R f'(p' .... wrr) 3Ha'-leHJ.1e 1-13 Ta6n.1, TO no.ny4aeM f'(rr' ..... 
4prr)~ 630.:!:.160 M38. )lanee, nocKOflbKY, 1noAH,("')2;1("'~prr), 
TO Mbl 3SKJ1104SeM, 4TO rr' -Me30H AOJl>KeH 6blTb WHPOKitiM pe30HSHCOM. 

PacnaA rr"'-+prr, T04HO TaK >Ke, KaK 1o1 pacnaA p''-+um, AOmKeH 6b1Tb 
noAaBJleH. 6onee aKKypaTHbt~ pac4eT ,qaeT 

/28a/ 

/286/ 

nocne noAcTaHOBKI-1 s /28/ 3Ha4eHJ.1~ napaMeTpos /20/ nony4aeM 
1(rr''4p")~ 50/32/ M38 AflR CHflbHOH /cna6oH/ CBR3H. noAYepKHeM 
e~e pa3 CJleAYIO~H~ J.13 ·Hawero paCCMOTpeHHR 06~1-1~ BbiBO,q: 

f'(rr' _,. prr) >> f'(rr"-> prr). /29/ 

3TO Ka4eCTBeHHOe pa3J1J.11..4He rr' J.1 rr" -Me30HOB MO>KeT 6b1Tb lo1CnO.nb-

30BaHO, no HaWeMy MHeHHIO, KSK AHCKplo1MHHio1PYIO~J.1~ nplo13HSK np1o1 
J.1AeHTJ.1$J.1KS~HH COOTBeTCTByiO~HX COCTORHH~. 

W~ttpHHbl pacnaAOB rr'(rr") _,. m ~.tpe3Bbt4aiiiHO Clll.nbHO aaBHC.RT 

OT MOAe!lbHbtX npeAnOJlO}f{eHI-1~. Ecm1 E = qq, TO 
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t 
2,45(1-0,55R 2+0.38R4) ~ 31 a/ 

= [ f3 (y ;' )/3 (y;) I f3 2 (y,.)] 2exp(-0,47R 2) R-
2 

0,91(1-0,4R2 +0,44R4)2 ./316/ 
/.lnR HaH6on-ee eeposTHbiX 3Ha'-4eH~-tH napaMeTpoa a = 0-,3- H R = 
= D-,.470,9- ilJM B CXeMe CHJlbHoi1 CB.R31-t flOJly4aeM r(rr' --~.or)= 
= 2000 /!/~00 MaS" f("'4m)= 5400 /!?/7530 MaS, TorAa KaJ< 
np~-1 a = U, 15 11 R = 0, 9 ¢M a cxeMe cna6oti csa311 HSXOA~ttM r(tr' -.m) = 
= 4-0 /!/ M3B 1-1 F("..-..-...,.m}=SlG M3B. KpoMe Taro, ADnOJ1HHTe11bHaR 
HeonpeAeneHHOCTb npHBHOC~TCR HawHM H€3HSHH€M COCTaaHOH CTPYK
Typ~ f-MeSoHa. EcnH, HanpHMep, npHHRTb 

/32/ 

TO ace pacnaAbl C yt...laCTI-1€M f 6YAYT nOASBJ1€Hbl 8 x 2 pa3. 
Ha.we 06utee 3SKJ1104€HH€ OTHOCHT€J1bHO pacnSAHbiX CBO~CTB Tr~ 

H rr''-pe30KSHCOB CBOAHTCR K CJ1€AYIOuteMy. 06a pe30HaHca, CKOpee 
BCero, 04€Hb WHPOKHe H HM€10T nonHYIO WHPHHY nopRAKS H€CKOJlbKHX 
COT€H M3B /H€11b3R, KOH€4HO, COB€pW€HHO HCKJ1~YMTb B03MOmHOCTb 
04eHb y3Koro rr''-pe3oHaHca, ecn~-1 ( He co,qepmMT qQ-cocTORHHR 
soo6tl.le, a Moga rr" .... prr. KaK Mbl BH.Qenvt, OYeHb CHJ1bHO nogaeneHa. 
Torga, o,qHaKo, pacna,q p" -• p2rr MomeT ocy{4eCTB!1RTbCR J1V1Wb 
no MO,Qe p" .... A1 rr, a 3TO, a csotO o4epe,qb, 03HaYaeT M(A 1) 
= 1100 M3B !/. Pe30HaHc rr'MomeT vtM€Tb o6a KaHana pacna,qa: 
rr' .... prr 1-1 rr' .... m /xoT.A- a cxeMe cna6oH CB.R31-1 nocnegHMi-1 KaHan 
OKa3biBaeTC.R nO,QSBJ1€HHbJM/. Pe30HSHC rr" MMeeT ,QOMMHMPYIOW.YIO MOAY 
pacnaga rrN .... m /ecm1 f = qq! I, a Mo.Qa rr"'...,. prr secbMa CMI1bHO 
noAasneHa, npM4eM nocnegHee yTsepmgeHHe cna6o 3SBMCMT oT Mo
.Qe.nH. 

3AKniOYEH~E 

nogeeAeM ).1Tor o6cymgeHvt!O ceoHcTs pa,qMa!lb.HbiX soo6ymgeHvtl1 p 
VI rr -Me30HOB. Hawvt OCHOBHble BbiBO,Qbt CBOA.RTC.R K Cil€.QYIOW,eMy: 

1. CsoHcTsa HeBo3Myw,eHHbiX cnvtH-CnJ.1HOBbiM B3avtMo,qei1cTBHeM 
ypoBH€11 XOPOWO onHCbiBSIOTC.R peJlRTVIBVICTCKOili MOA€J1b!O KBSPKOB /l?/, 
BKJ1104SIDW,€i1 KOM6HHS~VIIO KY110HOBCKOrO VI J1VIHei1HOrO noTeH~VISJ10B. 
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2. MoAeflb cnoHTaHHoro po}I(,Q€HVIR qq -napbl Vl3 BaKyyMa, ,Qonon-

HeHHaR Y4€TOM IlOpeHU,-C}I{aTVIR BOilHOBbiX [!JyHKU,VIIII BblfleTaiOU4VIX M€30-

HOB, YAOBil€TBOpVIT€IlbHO OnVICbiBa€T CVIIlbHbl€ pacna,Qbl p'(122Q) 1-1 

p" (1580) -Me30HOB. Bo3MO}I{Hbllll KaHan pacnaAa p " ..... A1 rr Mo-

>KeT BHOCV!Tb 3Ha4HT€nbHbli:1 BKna,Q B AOMVIHHPYIOLl\YIO MOAY p "-> p27T 
n"Wb np" M(A 1) = 1100 M3B. Ecn" J<e M(A 1) = 1240 M38, To 

n04H1 B€Cb pacnaA p" ...... p2rr cneAyeT OTH€CTVI aa C4€T p"->p!. 
npeAilO>K€HHaR MOA€Ilb 06b.ACHR€T OTCYTCTBHe~ 3aMeTHOrO pacnaAa 

p'(1220) ..... 2rr, HanH4VI€ /c OTHOCHTenbHO He60ilbWOo1 WVIPYIHOi:1/ 

pacnaAa p"(1560) ..... 2rr VI npeACKa3biBaeT 3Hal.ll-tTenbHOe no,QaBneHHe 

pacnaAa p" ..... wrr. 3TH BbiBOAbl cna6o aae1-1CHT OT ,QeTanei:1 MOAenH 

VI Bbl6opa napaMeTpoe. 

3. Pa,QI4aJlbHbl€ B036Y>KA€HVIR nt.'IOHa npegCKa3biBaiOTCH B VIHTepeane 

Mace 

3A€Cb rpaHVI\..IHbl€ 3Hal.I€HVIH VIHT€pBaJlOB COOTB€TCTBYIOT ABYM rHnoTe-

3aM OTHOCVIT€IlbHO CVIJlbl CnHH-CnVIHOBOrO B3aJ.'IMO,Q€i:1CTBVIH KBapKOB. 

4. O>t<lii,QaeTC.A, \..ITO rr' H rr"-peaoHaHCbl 6YAYT Wli!POKitlMH, c non

Hoi:1 W'HpltlHOi:1 e HeCKOnbKO coTeH M218. Ha1-16onee Ha,Qe}I{HbiM cne,QCTBI-1-

eM MOAenVI HBnHeTC.A npe,QcKaaaHVIe 6onbwoo1 WY!pl-'!Hbl rr' -pacna,Qa 

/._600 M38/ 1-1 o4eHb CVIIlbHoro noAaeneHVIFI prr -MO,Qbl ,QJlH rr -pe-

30HaHca. 3Hal.I€Hitlfl WVIPHH tr'(rr") ->TT( Kpai:1He H€CTa6!-1JlbHbl nO oT

HOW€Hl-110 K eapV1aL.4V1VI MOA€IlbHbiX npeACTa8Il€HV1i:1 VI \..IV1Cn€HHbiX 3Hal.le-

HV!o1 napaMeTpOB. 60nbWa.A WVIpV!Ha rr' 1-1 rr"-pe30HaHCOB VI HX CV!nb-

HO€ 11 nepeKpbiTVI€ 11 MOryT OCnomHVITb aHaJlVI3 3KCnepVIM€HTaflbHOi:1 CH

TyaU,VIV!. BapV!a1..4H.A o- p $a3b1 8 3rr -cltlcTeMe' o6ycnoeneHHa.A cooT

HOW€Hitl€M l'(rr' -• prr)>>J'(rr"->prr). MOrna 6bl, no HaWeMy MH€HVIIO, 

CilY>KVITb VIHAVIKBTOpOM nepeXO,Qa OT 06JlaCTVI rr' K o6naCTVI rr'' -peao

HaHCa. 

AeTopbl Bblpa}l{aiQT 6naroAapHOCTb O.A.3aL4MVIAOPOre, IO.~.~BaHbWI-1-

HY VI A.A.TRnKl-'IHY aa o6cy}I(,QeHHe 3KcnepHMeHTa no H3Yl.I€Hl-110 rr->3rr 
peaKu,HH Ha .AApax • 

• 

nPHnOli(EHHE 1 

AMnnl-'ITYAY pacna,Qa A ..... 2B MO}f(HO aanHCaTb, c T04HOCTbiO AO 

CTaH,QapTHbiX HOPMYipOBO"'HbiX MH0}1{J.'IT€Jlei:1, 8 BHA€ 

;n1. 11 
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YacTVItiY A 6y,QeM C4V!TaTb cna6oceR3aHHOi1 cvtcTe("'o~: M A= 2m- EA' ( A<<' m . ,llnA Toro 4T06bl ,QBvt}f{€Hvte l.lacn1U,bl B 6blllo peilRTYIBYICTCKVIM, OHa ,Q0Jl}f{-Ha 6blTb, Hao6opoT, Cl.1J1bHO CBf!3aHHO~ Cl-1CT€MO~: 
M B ==2m- (B , r: B -::.. 2lll . 

npowHTerpwpyeM ;n 1. 1 I no dk' c noMo~biO 3aMbiKaHwR KOHTypa HHTerpvrpoeaHI-1fl s sepxHe£1 nonynnocKocn1, cTaH,QapTHbiX npas1-1n o6-XO,Qa nontOcoe nponaraTCfpos 1-1 reop1-1vr Bbl4eTOB. Y4eT nomocos nponararopoe, He co,qep}f{all..IHX saKyyMHoro 11wnypl-10Ha 11
, np1-1BO,Ql-1T K BblpameHV!fO 

3 ..... 2 2 -1 12- ..... ..... 'J ..... 2 2 xfd k(k +m). ll+0(k·p 8/M;)+O(k iMA)] ;n1 .21 

x{(K2+k2)[k2+M21C-2(k +P /2)2+,2]21-1 + T A .l Jj B z B' B 3 ' 

r,Qe T 3 - eKnaA aT nponararopa co 11 wnypl-1oHOM 11
, P 8 ~ (O,O.Ps), ..... - 2 - - - 2 -·4 k.l-(kx,ky,O), t<A(B)-mtA(B) (A(B!' · 

..... ..... 2 f 1 '2 Ecnw npeHe6pe4b ManblMI-1 eem14vtHar1Vl k.p
8

/MA (tA''MA) << 1. k2 /M! ~ (AIM A<< 1, TO MO}f{HO onyCTVlTb sKna,Q T 3 or KpaTHbJX noJnocoe nponararopa co 11wnyp1-1oHOM 11 11 e P€3YI1bTare np¥1i:1Tl-1 K npV16Jll-1}f{€HHOMY BbJpa}f{eHVIIO ,Qilfl aMnJli.'ITy,Qbl /Mbt npi1BO,.qi-1M J1YHUb 06ll.IYIO CTPYKTypy BbJpameHvtfl, OnycKafl HeCyll.I€CTB€HHbl€ 41-1CJ1€HHbl€ ¢aKTOPbt/: 

) 2 -2]2 T(A-.28)" constl a+ (1-a M8 E 8 . X 

;n1. 31 

r,Qe a== 2/3 w npoi13Be,.qeHa 11 nepeHOPMVIPOBKa 11 npe,.qbJHTerpanbHO-ro MHO}f{Y!T€J1fl TaK, tH06bt 8 H€P€I1RTYIBVICTCKOM npe,Q€!1€ OH 6blrT paseH 1. 8 KOOp,QY!HaTHOM npe,QCTaBJ1€Hl-1Vl BOJlHOBbl€ ¢YHK1..4¥1Vl ¢ l3 , BXO-AR~We B /n1. 3/, WMeiOT BWA 
A( ) 

d. A(B) ~ NA(B) exp(-" A(B})/r. /n1. 4/ 
r,qe N A( B) - HOpM¥1POB04HbJi1 $at<TOP. 

Bb!pa}f{eHYie TVlna ;n 1. 31 nocTynY!pyeTcR s Ka4ecrae pel\enra peJlfiTVlBY13a!..4Y111 J.1HTerpanoB nepet<pb!TJ.1FI, KOTOphl€ BXO,QFIT 8 MaTPY14Hble 3neM€HTbl npo¥13BOilbHbtx pacna,qos A_. B .-t C. 
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nP~nOJKEH~E 2 

~HTerpSJlbl nepeKpbtH1A ,QJ1J'l OCLJ,I-!JlJUHOpHbiX BOJlHOBbiX cfJYI-:IKL\1-1~ 

B BbtpameHI-1R /15-18/, /25/, /26/ BXO,QAT CJ1€.QYIOUII-1€ t.1HTerpaJ1b1 

nepeKPbiH1A; 

!(A~ B+ C): 8~2- f d3k(k~-kB· k) <fA (k B+ k)<f B(k') <fc(k "), 
B 

L(A~'B+< l: ~ I ct3k(k B. k -k·k 'l<P A ck' B;kl .;,B (k'lw, (k "\, · 

1 3 __, ..... , __, -> __, ..... ,) 2] 
V(p"~A +rr) :-Jd k[k ·k -(k ·k)(k_·k /k_ x 

1 16 TT 7T " " 

W(p"~ A
1 

rr):l..Jct3k[k·k'+ (krr·k)(krr·k')/k;] X 
16 

, w ,;ck' +kl<P Ck'l<P Ck"l. 
p rr At rr 

/n2. 1/ 

/n2:2/ 

/n2.3/ 

/n2.4/ 

3,Q€Cb WTPI-1X14 apryMeHTOB k' VI k" 03HSLlSIOT JlOp€HL.J,-C>+<aTHe' B,QOJlb 

OCI-1 Z, T. e. nepeXO,Q OT nepeMeHHOsli 14HTerp!.1pOBaHYIR K nepeM€HHbiM 

1n2.51 

HVlme Mbt npli!BOAI-1M BbtpameHI-lR .QJlA yKa3SHHbiX t.1HTerpanoe nepeKpbt

H1.A, nonyi...I€HHbl€ AllR OCLII-1Il11RTOPHbiX BOJlHOBbiX ¢YHKU,J.IIi:1: 

OCHOBHQ€ COCTORHI-1€ 

f
1
p(Q) :v2NjRQexp(-R2Q 2/2), P- op6"TamHoe 

COCTO.AHI-1€; 

</; 23 (Q) :-(3./2) 112 N(l-2R 2Q 
2
/3) exp(-R 2Q 

2/2) , -
_nepsoe pa.Q14SJlbHOe 

B036Y>K.Q€HI-1e; 

x exp(-R'l Q 2/2) - BTopoe paA"an•Hoe 
B036Y>t<,Q€HI-1€., 

1n2.6/ 

/n2.7/ 

1n2.8/ 

/n2.9/ 

2 3/4 -> __, -+ -+ -+ 
3AeCb N: (R /rr) , a Q: (kq -kq)/2, rAe kq " k ij- "w 
nyJlbCbl KBapKa VI aHTio1KBapKa. npYI nO,QCTaHOBK6 /n2. 6/- /n2. 9/ B 

/02.1/-/n2.4/ CI16AY6T apryMeHTbl k, k' ,k" l1 T.,Q.,Qem1Tb nonOilj:IM. 
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rAe YB=EB/MB , Yc=Ec/Mc. OcHOBHOe COCTORHYie Y1 nepsoe 11 
BTOpoe PSAYI-aDbHbte B036ymAeHH.R Mbl OTMe4aeM VfH,QeKCaMYI 0,1 ,2. JlnR ecex s~pameHHH H-MeeTCR o6~1.1-H MHOm~Tenb 

2Q 

.-1/2 f ,2 (" 1). -1/8! v = I exp ~ i- J • /fl2. 111 

-1 -2 -3 -1 ) ( ')-1 (1 3. -1 + (1- j - j · + j ) (a~ 2ba + b a . 1 J -

1'2 n = o. N 000 ~ (2/3) 

n = 1. N100 =-1 2 a.,...,\ /6, b ""0, 

n :;, 2, N200 ~0 \' 5/2. a o--A 2. 3, h,... A 
4 

i60 ; 

1'2 •. -1 -1., L = i<·N R 1-11 +'3J r :<) -nOD ~0 · ' 

.-1 ,, 
3 .-t -l .2 •:>'"' -2 -1 ,4 , a -1 -(2-t-3J , 2+ J i' ; ~- ~tJ , a . ' ' 

1n2.121 

-t -2 .-1 -1 -2 -1 ' 3 .-3 -1'8)' 1 -2 - 3(2 + 2J + 9j . 4 -+ J y f- -~ 9-j y ( : 2 + 1 5J )'( ' >a -

. -2 -1 I 1 2. -1 . -2 -1 -1 -2 -1 2 --(i--;. +j )ay( +- .~:. J -J 1.i ) { '2+ 7j Yr , 

. 1 -2 -3 .-1 -1 -2 -1 2 -t--!?J-ZY~J )a+(-4-J- -t 14} -9J- -1-J Yr -13j Yc · 

+333)·-3), -l /4 -'405j-~ y - 1 /4) ba - 1 
+ 

' ' 



n = 0, N 000 = l6v' 3/9, a= O, b = o , 

n=l, N 100 =-4v'2/3, a=-A 2/6, b=O, 

1n2. 13/ 

V nOO = (i/2) vy-;.\ N nOO R 1 /'1-3j - 1/2 -: (3j - 1/2 ~ 27j -z /4) a a -I -

-(3j-l + 27j-2 /2 + 405j-S /8) ba-2 - (j-1 + j - 2 ) a + 

;n2. 14/ 

+ (5j -l/2 - 7j-2 -16j -·3 + 43j-4- 45j - 5 ) b + 

( .-1 .-2 .-s 2.-4 3.-5 .-s)b 1 + -J + 3J - 2] - J + J - J a , 

W n2 R1/2 [ -1/ -1 
nOO = ,1, )vN nOO 1 + (2 +3j 2)aa + 

+(4+j-1-14j-2 +9j-3)ba-1+(1-j-1 )4 b], 

n = 0, N 000 = 8/3/9, a= 0, b = 0 , 

n = 1, N 100 =-4/3, a --CA2 /6, b = 0 . ;nz. 15/ 
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fepacuMoB C.B., foBOpKbB A.B. PZ-81-538 
Pap;HaJ1bHbJe B036yJK,D;eHHH p H TT -Me30HOB H HX CHJ1bHbJe pacna,D;ol 

B paMKax KBapKOBOH MO,D;eJ1H paCCMOTpeHbl pap;HaJ1bHbJe (L = 0) 
B036yJK,o;eHHH p ll TT ·-Me30HOB • 3KcnepHMeHTaJ1bHO Ha6mop;aeMbie CO-
C TOHHHH p '(1220) ll p "(1560). OTOJI\p;eCTBJ1HIOTCH C nepBbiM H BTOpbiM 
pa,o;HaJJbHbJMH B036yJK,o;eHHHMH p -Me3oHa. B peJJJTTHBH30BaHHOH Mo,o;eJJH 
CIIOHTaHHOro pOJK,D;eHHH KBapK-aHTHKBapKOBOH naphl H3 BaKyyMa 06bHC
HeHbl OCHOBHble (p'-•um; p"->p2rr)- MO,D;bl CHJ1bHbiX pacna,D;OB 3THX 
pe30HaHCOB H IIOJ1yt.IeHO IJO,D;aBJ1eHHe HeOCHOBHbJX MO,D; (p' -> 2rr. 

p "-• <dTT ). [(aHa ou;eHKa MaCC aHaJ10rHt.IHblX B036yx<p;eHHH IIHOHa H rrap
l\HaJ1bHblX lllllpHH HX pacrrap;OB • 

Pa6oTa BbiiiOJ1HeHa B J1a6opaTopHH TeopeTHt.IeCKOH lPH3HKH Ol151H. 

npenpMHT 06WAJ4HeHHOrO MHCTMTyTa II,Rep ... x HCcne,R08aH"I4. Jly6Ha 1981 

Gc<a."<wvv 3.Li., CuvorKoV 1\.JL PZ-81-538 
Radial Excitations ofp- and rr-Mesons and Their Strong Decays 

Radial (L=O) excitations of p-· and rr-mesons are conside
red in the framework of the quark model. The ~xperimentally 
observed states p '(1220) and p"(1560) are identified with the 
first and second radial excitations of the p-meson. Within 
the relativistically generalized model of spontaneous produc
tion of a qq pair from vacuum we explain the dominant (p'...,u.m, 

p''...,p2rr) modes of strong decays of these resonances and find 
nondominant modes (p'...,2rr; p"-•u.m) to be suppressed. An es
timation is given for masses of analogous excitations of the 
pion and partial widths of their decays. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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