
Kotp114y}(oB 8N. 
6!-1- f6- orr!L .. 

· OB'bE~l1HEHHbiMl1HCTl1TYT H~EPHbiX l1CCJIE.ZJ;OBAHJ1t1 

~EllOH11POBAHHA.H llYBJI11KAQl1H. 

f I 

. ~y6H~ 19 9 b. 
\ 

+ 

f 



OB'hE)J,HltEHHW~ V1HCTMTYT H,I~EPilli MCCJIE'J(OBAIDL1 
]a6opaTOpMfl ~HCXHT6nbHO~ TeXIDJKH H QBTOMSTH3~HH 

El- / 

B.M.KapHayxoB 

MO,nEJMPOBAimE KAHAJIOB PEA~J ,l.l..[fl BH,flFJ[BlillJI PE30HAHCOB CO 
CTPAHHHMM tiACTH.UAlvfi1 B CJL- p - B::~AL1M0.4EV1CTBlli1X ITIJi 16 rsB/c 

Oi.C:.ihl'lelfriwa KHCt'ITYT I 
U~ ICt.JelOUIIII 
6HSn~OTEKA -

)1y6Ha, I9C6 r. 



rlpose)\eHO MO.I\e.JIHpOsa.HHe 3KCEtm03HBHhlX KaHaJIOB peaKUHtl CO 

CTpaHHblMH ti8C'l'HI.!8UH B JL- p -B3!HMO,l\e~C'l'SHRX npH IC reB/c. 
(loJiyqeHhi qnHOBhle Kp~t:BUe, ftBJI~ een CyMYOft1 napUHSJibHYX KpHBI:alX, 

AJin BHAeJieHHSJ pesoHaHCOB s· t.teTupeXJiyqeBhlX aKcnepHMeH'l'MbHbJX 

C06LI'l'HstX C 38p9I'HC'l'pHpoB8.HHblM 1\ -I'HnepOHOM. 



B pa6oTe C):\eJiaH pact~eT !lx>HOBblX RpHBblX AJI.fl B~eJieHHfl 
r±(I38L), k;'f 0(892) -pesOHaHeOB B t~eTblpexJiyqeBhiX C06btTM.fiX C 

;\ -rHnepoHoM B :x-p -B\38HMOABfiiCTBH.HX rrpH I6 f3B/c. OcHosa pac

t~eTa - CYMMHpOBaHHe napQH~bHHX ~HOBblX RpHBhlX, I10JiyqeHHb~ M0)\6-
JIHpOBa.HHeM 3KCRJII03HBHhiX KaHaJIOB peaKUHf1, C B6CaMM, paCCtmT~bi
MM I10 CT8TMCTMti6CROM TeopHM MH01C6CTBBHHOro po~eHM.fl t18CTHQ/I+4/. 

B 3KCnepHM9HTe M3yqa.JIHCb ~Ba OCHOBHbiX THilS. peaKUH~ CO CJie

.IJYIOiqKMH KOHeqHbiMl1 COCTOSIHH:HMM tiLCTMII: 

( 11 = (' I z I ! ' ) • 
I I I 

(I) 

(2) 

B cneKTpaX 3qxp6KTHBHbtX MaC<. ).J[ .± H k t-ft.~- CHCT6M 6b1JIO 
t -- ](-- 0 

saperHcTpHpoBSHo o6pasosaHHe Z- ( I38~)) H I< ( 892) -pesoHaH-

cos (pHc. I). Arr.fl onpeAeJieHH.fi cet:eHHti 3THX pesoHB.HCOB 6WIH nocTpoe 

HH ¢oHOBbte KpHBbte. 
C I10MOiqbiO nporpaMMbl FOWL M0):\6JIHpOBa.JIHCb OT,JJ.6.1IbHbte KaHWibi 

peaK~tt (I) H (2). TaKHM o6paso~t, 6h1JIH onpe,n.eJieHbi lj)asosble o6DeMbi 

BTOpHtiHbiX tlaCTHQ peaKQHtl B KOH6"t:HOM COCTORHHH H CI16KTpbi 3qxpeK
THBHbiX MaCC /1 1C ± , k f :/[ ~- ti8CTJ.l u; B npe)\I10JI0li6HHH 06 OTCYTCTBHH 

pesoHaHcos. TaK !te, KaK H B 3KCr~pHMeHTe, yqHTbiBaJiaCb HeB03MOE
HOCTb paa)\eJieHH.fi no HOHH3aQHH /(., H :Jt t -M630HOB C HMnyJibCaMH 

6oJiee 0,9 r3B/c. Arrn TOrO, 'qT06b yqeCTb M8TpHqHble 3JI9M9HTbi npo
u;ecCOB, B nporpaMMy reHepaQHH C06biTHM BBO~JIHCb yrJIOBbl9 3KCI1e

pHMeHTaJibHble pacnpeAeJieHH.A: saperHcTpHposaHHbiX B qeTblpeXJiyqeBbiX 
C06biTH.fiX U:8CTHQ B C.l.l • .M. ,:x-p- E38HMO,JJ.eiitCTBHM (pHc.2) H orpa.Htt:qe

HHe Ha nonepetiHble HMnyJibCbl t~acT.,u fr z 1,2 r3B/c (pHc.3). 

Ha pMc.2 noKasaHbl yrJIOBble 3KcnefHMeHTaJI&Hble pacnpe)\e.JieHH.R ~ , 
Jf. + , Jt- - ll8CTHU H3 BCeX pea.KUHiit (I), (2) H HOpMHpOBa.HHbie Ha HX 

tiHCJIO yrJIOBble pacnpe)\eJieHH.fl TeX me qaCTHU B 3KCKJII03HBHblX K8HBJiaX: 



Jt -p ----1- II I< v :A t :x + 1L - .7L -:J c 

J[ - p ~ 11 J< + :tc+- .tL - .Ji -

2. 

(3) 

IlocKOJI&Ky pacnpe,l\eJieHH.R A , :}[ t , 9I- --qacTHD; H3 scex KaHaJIOB 

( I) , ( 2) MaJIO OTJIM\ISIOTC.R OT paCIT}9,IteJI9HHM H3 3KCIUII03HBHHX Ka.HS.

JIOB ( 3), npH MO)\eJIHpOBSHHH OT,l\e 1bHb1X peaKu;H·0 BBO,I\H.JrnCb OKCITe

pHM9HTMbHbi9 yrJIOBbte pacnpe,l\eJie·nur Hs Bcex tieThipex Jiy-qeshrx co-

6mwil1 c A -rvrnepoHOJl; .• 

l1oJiy-qeHHb1e H3 MO,l\9.1IHpOBaHHri ·scex B03M01KHbiX KSHaJIOB (I), (2) 

cneKTphi aqxpeKTHBHhiX Mace /1.1i: + , A Ji - , f{ + JL- cyMMHpoBSJIHCb c 

secaMH, paCC'qHTSHHbtMH no CTSTHCrKQ9CKOM TeopMH MHomeCTBeHHOrO 

po~eHH.R qacTMu. Bee K~oro KaiaJia peaKu;KH suqHcJI.RJICH no ~p

MYJie: 

\ 
• ..SJ/L J . I J n ~ I Yl ( [ o J . G- n. . T . ~t 11--. (4) 

r ( E- . Af ) 2 p~ ~ ] 1 I~~ 
3,n;ec& E 0 = ....... . 1r t '"' P. - :;r - nomtan 3HeprHH B C. u. M. 

yqHTbiBSID~HH JIOpeH~OBCKOe C*aTHe o6~eMa B3aHMO)\eMCTBHfl H B3aHMO

.J\9t1:CTBHe MeJI\ITS l't- BTOpMtiHbiMH ti8C rKIJ;a.MH • 

' 
N F ' N Jl - MaCChi npoTOHa H 1{ - -MeSOHa B r3B/ c

2 • 

Si1 :::.· {i { l J( +-1)- CTIHHOBbtf:l <PclKTOp BTOplNHbtX qaCTHl\ B peaK-
r..= 1 

I~HH, .J ;_, - 3H&qeHHe Cl1HHa • TaK KSK CmiH Me30HOB paBeH Hy.mo, ,r.vifl 

BCeX paCCMaTpHBa9MblX HaMM KSHa.JlOB peaKl~t1 5h.- ilOCTO.RHHS..H BeJIM

qHHa. 

G II == n.; l n/J { ' . • - cPaKTOp, ytlHTbiBaiOiqMf.1 TO~eCTB9HHOCTb t~ac-
THL\ HS MYJibTHrLJI9TOB S LJ.~ - CHNII9TpHH. 



3. 

f..-- H30TOrnrtl6CKHti !PaKTOp, ytmrhiBaiOiqM~ tUiCJIO paSJIHtiHbiX H30TO

:rmqecKHX COCTOflHHti C H30TOTIHti9CK>{MH CTIHHaMH f[1 H npoeK~ftMH fJ"!/' , 

B KOTOpiiX MOI'YT H8XO~HTbC.fl npo~~Thl paCCMaTpHBaeMbiX peaKI.UiJl. 

PacqeT B6JIHtiHHbt fr TIOKB.3aH B • ~\/1~ cpaaoBhlti 06'beM BTOpHlUiblX 

qaCTHQ peaKQHH B KOHeqHQM COCTOHiHH, paccqHT8HHhl~ C TIOMO~biD npo-

rpaMMbi • 

CywapHhle pacnpe~eJieHHH aqxp~KTHBHhiX Mace 1\JL + , A.1i.-, J{f JC-

-qacTHU. HOpMHpOBaKHCb Ha 3Kcnepm~eHTaHbHble CTI6KTpb1 38 HCKnroqeHH-

eM pe30H8HCHbiX o6nacTett: (I' 3L .;. I' 4f)) r3B/c
2 Will /IJ[ 1- ' 

0 ~ 

(1,3 + I,4fJ) raB/c"" ;D.JIR AJI-, ~0,81 +0,99) 1':1B/c~ AJIB I<J)r--
CHCTeM ( pHc. I) • BH~o, tiTo MOAeJI <~pOBa.HHMe pacnpe):\eJieHHH YAOBJieT

sopHTeJibHO OTIHCbiBaiOT HepeSOH8HCH:,Ji1· cpoH. 
)J;I.A: cpasHemur aa pHc.3,4 no <asaHhi HopMHponaHHbie pacrrpeAeJie

HHH nonepewrnx HMnyJibCOB l1 yrJIOB B C.IJ..M. :rc-p -B3aHMOAet'rCTBHi1 

,~JUI /1 , J[_f , JL- -'t!SCTHI_T B ::mcr:re.~HMeHT8JibHbiX M MOAe.1!1ApOB8HHblX 

COtlbiTl{.ffX ( Hs-sa OI'pa.HHtleHHO~ CTB'PHCTMKH H3 3KC11epHMeHTRJibHhDC 

cneKTpoB He y~aJieHbt co6biTHH Hs p3SOHaHCHblX o6JiacTe:tt). B Ta6JIMn;e I 
npHBe~eH~ cpe~He saaqeHHfl GTHX 3eJIHQHH. 

A ·or:-1-)L ;"[-

< P-...., 3KCI1. 0,476,:t0,007 I 
I " 

) , 344.±0 , OOb 0,339,:t0,00b 
(roB/c) 

MO;D.eJI. 0' 460.±0' 003 I ),380+0,002 0 t 379+0' 002 - -
3KCTI. -0,514+0,018 I - ), Ib~.;±Q,OI5 0 ,23fJ,:t0 ,OI4 

<&~0: (5".11 I Mo;u.e.n. -0, E)7I+0,006 I - ), I8Ci±O,OOC: 0,24I±O,OOL 

3aMeTHO H8KOTOpoe OT.JIHqMe nonepe.~ MMflY~bCOB B 3KCnepMMeHTa~b

HblX H MO,I\eJIHpOBaHHhiX C06h1TH.frX ,IVI.1 ][ £ -Me30HOB. CTO MOJKHO 06-o.frC

HHTb y-MeHbmeHMeM nonepe'qHbiX HMfiY.1bJ?B ('I J7·±.-qacTHt\ ( JierKMX npo.I\YK

TOB pacna,n;a) H3 pacna,I\a pesoHaHC,)B .... ' 0 
• 

AaTop 6Jiaro~apHT B.C.iapameHKOBa H B.L1.Mopoaa sa noJieaaHe 

o6c~eHMfi. 
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PHc.3. 

CneKTpbi aqxpeKTHBHbiX Mace A xt , 1\Jc- , k t JL-- qacTHr~. 

f'Jia,rtKHe KpliiBble - lfloH, IlOJiyt:raHHbiV! MO,Ite.JIIilpOBaHiileM KaHa1IOB 

peaKu;H~. 

Yr.JIOBbie aKcnepHMeHTaJibHble pacnpe,rteJieHHH 1\ , Jt -r , ~- -

qacTHIJ B c.u.M. Jc·p - 83QHMO,~ei1CTBK~. CruromHSJI JIHHH.fi - • 

,l\JIR scex KB.HaJIOB ( 1) H ( 2), rryHKTHpHaE - A·llfr 3KCKJII03HB

m.IX KaHaJIOB ( 3) • 

Pacnpe,I\eJieHHH nonepe'tffibiX KMny.JibCOB A , :Jt t ~ YL - -ttaCTHU i 
I 

,D;JIH KaHanoB (I) H ( 2). C[lJ10mHaH JIHHHH - ,[\aHHhie 3ItcnepH- '. 
! 

MeHTa, nyHKTHpHaR - pesyJibTaThl MO,f\9.1IHpOBaHHR. 

PHc.4. YrJIOBble pacnpe~e.rreHHH 1\ ' Jl r ' .7Z- - qacTittu; B c.u. M. 
:!L- f - BsaMMo,n;ettcTBHti: .rtiiH KaHruxos (I) H (2). 

CII.JiomHaH JIHHHH - ~aHHHe 3KCnepHMeHTa, nyHKTHpHaH -

pesyJibTQT~ MO~eJIHpOBaHHfl. 
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