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H3y'leHue KozepeH•HbiX e3auMooeuc•euu 17--- Me3oHoe 
c JIOpaMu yurepooa npu UMnyAbce 40 F3B/c 

HaMH accne~oBanHcL KorepeHTH~e B3aHMo~eicTBHB 
17 -Me30HOB C B~paMB yrnepo~a. 3aperBCTpBpOBaH~e B 
2-MeTpoBoi nponauoBoi KaMepe Ill. KorepeHTH~e B3aa
Mo~eicTBBB o6na~aiDT pB~OM OC06eHHOCTeH. KOTOp~e no-
3BOnBIDT BX OT~enHTL OT ~pyrBX B3aBMO~eHCTBBH 17 -Me3o
HOB C Jl~paMB B HyKnOHaMB Be~eCTBa 121 · 

B HaCTOJl~ei pa6oTe B3yqanacL cne~yro~e KaHan~ 
KorepeHTH~X B3aBMO~e.HCTBBH: 

+ c --> 17 
- - + + C, /1/ 17 17 17 

TT + C --> TT-TT- 17 + 17° 17° + ( . /2/ 

TT + (--> TT-17-17-TT+TT++ C. /3/ 

BBB~Y TPY~HOCTB B~~eneHBB o~ony'leB~e KorepeHTH~e 

B3aHMO~eiCTBBJl He BCCne~OBaliHCL. 
llepBWe oneHKB Ce'leHBH KOrepeHTH~X B3aBMO~eHCTBHH 

.IJ)IJI peaKnai /1-3/ npa noi lKe 3HeprBH c~enaH~ B pa-
6oTe 131 nyTeM aHanB3a pacnpe~eneHBH no MHOlKeCTBeH
HOCTB 3apJDKeHH~X 'laCTBil B y-KBaHTOB. 

Haa6onee npocTLIM a qacTo ynoTpe6nJleM~M KpBTepaeM 
BW~eneHBJl KorepeHTHWX B3aBMO~eHCTBBH JlBnJleTCJl Kpa
Tepai. nonyqaeM~H BCXO~B B3 Tpe6oBaHHB ManOCTB BM
nynLCa, nepe~aBaeMoro •~py- MBmeHB I 4( 

! SinO. < A- 113 , 
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Puc. 1. PacnpeoeAeHue no ~Sin e i OAJI •P{lXAy'le6biX 
63QUMOOeilc•euu /CnAOIIIHQJI AUHUJI/ U 'le.b&pexAy'le6biX 
C MeOAeHHbiM npo•OHOM o•Oa'IU jnyHK.UpHaJI AUHUJI/. 

r,D;e Oi - yrOJI BLIJieTa i -TOR "'aCTHIJ;LI no OTHOWeHHIO K Ha
npaBJieHHIO nepBH"'Horo nyqKa, A - aTOMHwii Bee .ll.D;pa
wuweHH. Ho c pocToM 3Hepruu nepBH"'HOii qacTu:u;w 3TOMY 
ycnoBHIO YAOBJieTBOp.lleT 6oJILWHHCTBO co6wTHii B CB.Il3H 
C TeM, "'TO yrJIOBOe pacnpe,D;eJieHHe "'aCTH:u; CTaHOBHTCJI 
6onee Y3KHM. O,D;HaKo o:u;eHKH ceqeHHii woryT 6wTL nonyqe
HLI, eCJIH y"'eCTL clloH OT nHOH-HYKJIOHHLIX B3aHMO,D;eHCTBHH. 

B Ka"'eCTBe ciiOHOBLIX B3aHMO,D;eHCTBHH MLI HCnOJIL30Ba
JIH Tpex- B n.IITHJiyqeBble B3aHMO,D;eHCTBHJI C )' -KBaH~aMH 
H yo -qacTH:u;aMB, a TaiOKe "'eTwpex- H mecTHJiy"'eBwe co-
6wTH.Il C npOTOHaMH, npB 3TOM npOTOH He npHHHMaJICJI BO 
BHHMaHHe npu pac"'eTax. 

Ha puc. 1 npe,D;CTaBJieHO pacnpe,D;eJieHBe no ~Sine i ,IJ;JIJI 
Tpexny"'eBwx B3aBMO.D;eiicTBHii I cnnowua.11 JIHHH.Il/. )l;n.11 
HCKJIIO"'eHHJI clloHa Hei<orepeHTHLIX C06LITHH HCnOJIIt30BaJIBCit 
"'eTLipeXJiy"'eBLie B~~MO,D;eHCTBHJI /nyHKTHpHa.ll JIHHH.Il/, 
npB"'eM HOpMHpOBKa 6wna npoBe,D;eHa ,IJ;JIJI C06LITHH 
c ~Sine' > 0 '45 . 3Ta BeJIB"'HHa ~Sine. COOTBeTCTByeT 

1 - 1 
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.IIAPY yrnepo,D;a (A= 12) • ITo Hawuw o:u;eHKaM, pacxo:>K,~J;eHBe 

Me:>K,D;y npHBe,D;eHHLIMH pacnpe,D;eJieHHJIMH He Ha6JIIO,D;aeTCJI 
,D;O ~Sin 0 i = 0,3. O:u;eHeHHoe TaKHM cnoco6ow cywwapHoe 
Ce"'eHHe peaKIJ;HH /1/ H /2/ OKa3aJIOCit paBHLIM a 

= /3,5±0,5/ M6H. 
bOJiee UOJIHYIO HHciiOpMa:u;HIO 0 B3aHMO~eHCTBHH MO)KHO 

nony"'HTit, ucnoJIIt3Y.Il BeJIH"'HHY KBa,D;paTa "'eTwpexwepHoro 
uwnyn:&ca, nepe,D;aBaeworo o6pa3oBaHHoii cucTewe H3 Tpex 
HJIH n.IITH UHOHOB. TaK KaK o6pa30BaHHa.ll CHCTeMa HMeeT 
waccy 6on:&we waccltl HaJieTaiOIIJ;ero rr - Me3oHa, TO tmin ~ 0, 
u no3TOMy o6w"'Ho paccwaTpHBaiOT pacnpe,D;eJieHue no Be
JIH"'HHe t' = t - t min • 

)l;n.11 AHcilpaK:u;uoHHLIX npo:u;eccoB Ha .ll,D;pe cneKTP no 
t' HMeeT 3KCnOHeH:u;HaJIItHLIH xapaKTep C pe3KO BLipa:>KeH

HLIM MaKCHMYMOM B paiioHe HYJIJI, a BeJIH"'HHa HaKJIOHa 
cneKTpa onpe,D;eJIJieTCJI pa3MepoM uccne,D;yeMoro .ll,D;pa: 

2 
~ =Canst • exp [ -t'!L.] , /5/ 
d t' 3 

r .D;e R- pa,D;uyc .ll.D;pa. 
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Puc. 2. PacnpeoeAeuue no t' 
oeuc•euu 6ea y-Keau•oe. 

• 

OIIJ (Jjj t'(*J' 
OAJI •pexAy'leewx eaauMo-
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Puc. 3. PacnpeoeAeHue no t' OAR t~ellr.rpexAyt~e8r.rx 83aUMo
oeuc•8uu c MeOAeHHbiM npOIIOHOM OIIOQ'IU. 

Ilpa Bbi)J.eneHBB KOrepeHTHbiX BJaBMO)J.eBCTBBB pac
npe.u.eneaae no t' annpoKCBMapyeTcJI o6w'IHo .IJ.BYMJI 3K
cnoaeaTaMB C paJn&'IHbiMB HaKnOHaMB, COOTBeTCTBYIOUUIMB 
.u.al)c)epeHIUianLHOMY Ce'leHBIO Ha HyKnOHe -.\] B Ha JI.u.pe
.\ 2 o ~nJI Toro, '1To6w nony'IBTL ceqeaae pe~aa /1/, 
HaMB 6blnB OT06paHbl Tpexny'leBble BJaBMO)J.eBCTBBJI 6e3 
y·KBaHTOB. Pacnpe.u.eneaae no t' .u.n• 3TBx co6wTaii npe.u.
cn~sneao aa puc. 2 /cnnowaaJI n&HBJI/. KaK sa.u.ao Bl 
pacyaKa, pacnpe.u.eneaae no t' MO)I(HO annpoKCBMaposaTL 
.IJ.BYMJI 3KCnoHeHTaMB C palnB'IHbiMB noKaJaTenJIMB, KOTO· 
pwe, nocne y'leTa 3KcnepaMeHTanLHbiX owa6oK B t', oKa
JanacL paBHbiMB .\ 2 = /45±6/ ,nnJI o6nacTB Manwx Jaaqe
aaii t' B .\I =/6,2±1,5/ )J.nJI o6naCTB 60nLWBX BenB'IBH t' . 
Ilocne.U.HJIJI senaqaaa cosna.u.aeT co JHa'leaaeM aaKnoaa 
B cneKTpe no t' .u.n• 'leTwpexnyqeswx naoa- HYKnOHHbiX 
BJaBMO.U.eBCTBBB .\I = /7 ,0±0,5/, puc. 3. 

Hcxo.u.JI Hl swwecKaJaHHoro, ceqeaae KorepeHTHoii pe
aKIUIB /1/ nonyqaeM BHTerpaposaaaeM cneKTpa no t', 
B OHO OKalbiBaeTCJI paBHbiM a I= /2,7±0,2/ M6H. CooT
BeTCTBYJO~ee 3TOMY Ce'leHBIO 'IBCnO C06biTBB KOrepeHTHOB 
peaKnBB /1/ paBHO 174±14, 'ITO COCTaBnJieT 19~ OT non
HOrO 'IBCna Tpexny'leBbiX BJaBMO)J.eBCTBBii. 
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Benalt:aaa ceqeaaJI peaKnaa /1/, nepec'IBTaHHaJI aa 
cpe.u.aee JI.U.PO 3MynLcHH, xopowo cornacyeTcJI c TeopeTa
qecKBMB paC'IeTaMB no MO)J.en& rnay6epa B npe.u.nonmKe
HHB, 'ITO o6paJyeTCJI CBCTeMa, no.u.o6HaJI AI·peJOHaHCy 
/nBHHJI 1, puc. 4/, HO CO cneKTpOM Mace, BlJITbiM Bl 
3KCnepaMeHTa /S/, a He 6peiiT-BBrHepOBCKOB c)opMbl. 
KpBBble 2 B 3 Ha puc. 4 COOTBeTCTBYJOT pac'leTaM, npe.u.
nonaraJOUUIM o6paJosaaae AI -peJoaaaca a aeJaBBcaMoe 
pO)I(.IJ.eHBe p TT ·CBCTeMbl COOTBeTCTBeHHO. IlpB paC'IeTaX 
no Mo.u.ena r nay6epa Y'IBTbiBanacL JaBBCBMOCTL OT 3Hepraa 
Ce'leHBJI o6paJOBaHBJI Tpex nBOHOB Ha HYKnOHe, KOTOpaJI 
onpe.u.enJinacL acxo.u.• Bl Tpe6osaaaJI aaanyqwero cornacaJI 
c 3KcnepaMeHTOM B o6nacTa KorepeaTaoro nBKa /2/ o 

Onpe.u.enas cyMMapaoe ceqeaae peaKIUiii /1/ a /2/ 
Bl pacnpe.u.eneaaJI no !Sine i a ce'leaae peaKIUIB /1/ BJ 

cq...r 
fO 

1 

___ .L!_ 

5 3 

.-"" 

10 50 100 20o{IJ8 
Puc. 4. 3a8ucuMoc•r. cet~eHUJI KozepeHIIHOU peaK~uu /1/ 
o• 3Hepzuu nep8Ut~Hozo rr-- Me3oHa, noAyt~eHHaJI no MooeAu 
FAay6epa 8 npeonoAoxeHuu: 1 - o6pa3o8aHUJI cuc11eMw, 
nooo6Hou AI - pe3oHaHcy, c 3KcnepuMeHIIOAt.HWM cneopoM 
Mace, 2 - poxoeHUJI AI - pe3oHaHca, 3 - He3a8ucuMozo 
poxoeHUJI prr- cuc•eMr.r. • - oaHHt.re, noAyt~eHHwe 8 Hacllo.R
Uieil pa6o•e; • - 3MYAt.CUOHHt.re oaHHWe o 
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Puc. 5. PacnpeoeAeHue no t' 
oeUCII6UU 6e3 y- K6QHII06. 

a.so Ofto t'(r~)~ 

OAJI n.RIIUAy'leeblx e3aUMo-

auaml3a pacnpe.a;eneuHii no t', Mbl nony'IHJIH ceqeuHe ,IJ;JIJI 
peaK.u;HH 121, pasuoe a 2 = 10,8±0,51 M6H. 

AuanorH'IHblii auaJIH 3 pacnpe.a;eneuHii no t' 6biJI npo
se.a;eu H ,a;JIJI nJITHJiytfeBbiX B3aHMo.a;eiicTBHii I puc. 51. B 
noM cnyqae ,\ 2 = 145±181, a ceqeuHe peaK.u;HH 131 pasuo 

a 3 = 10,37±0,081 M6H. 
,lJ;JIJI ,a;aJILHeiiwero auaJIH3a KorepeHTHbiX B3aHMo,a;eii

CTBHH Mbl HCnOJIL30BaJIH CJie,!J;}'IOII.UI~ KpHTepHH HX OT6opa: 

:£ Sin e . < 0, 3 , 
I -

:£ ( E i + L'.E i ) ;;: E o . 

t' :S 0,06 (F3B/c/ 

161 

171 

181 

KpHTepHii 181 Bb16paH Ha TOM OCHOBaHHH, 'ITO, orpaHHtfH· 
BaJICL TaKOH BeJIH\fHHOH t'. Mbl TepJleM He 6oJiee 15~ 
KOrepeHTHbiX B3aHMO,IJ;eHCTBHH, HO HCKJI10tfaeM 50~ <llouo
BbiX. liHCJIO TpeXJiytfeBLIX C06biTHH, Bbi,IJ;eJieHHbiX no KpHTe· 
PHJIM 161·181, paBHO 140, B TO BpeMJI KaK O)I(II,IJ;aeMOe 

8 

tfHCJIO co6biTHii .a;o t' :;;: 0,06 I F3B/cl 2 .a;oJDKHO 6LITL 
"'145. 3TO rOBOpHT 0 TOM, 'ITO OT06paHHble HaMH B3aHMO· 
,a;eii:CTBHJI C 60JILWOH BepOJITHOCTLIO JIBJIJIIOTCJI KOrepeHT· 
HbiMH. 

Pacnpe.a;eneuHe no 3<1l<lleKTHBHLIM MaccaM Tpex nHouos 
M3 77 JJ;JIJI oTo6paHHblx co6biTHii npe.a;cTaBJieuo ua puc. 6. 

KaK BH.a;HO H3 pHCYHKa, 6oJILWHHCTBo co6biTHii cKou.u;eu
TpHposauo B o6nacTH "'1,1 F3B. Cpe.a;uee 3Ha(ffHe <M3if 
pasuo 11,20±0,011 F3B. IIpH 3HeprHH 17 F3B <M 377> = 
= 11,12±0,051 F3B, npH 3HeprHH 60 F3B <M3 77> = 
= 11,38±0,071 F3B. 

Ha puc. 7 npHse.a;euo pacnpe.a;eneuHe 3<1l<lleKTHBHblx Mace 
nap 77+ 77 --Me30HOB lcnJIOWHaJI JIHHHJII H 77-77 --Me30HOB 
lnYHKTHpHaJI JIHHHJII. EcJIH npHHJITL, 'ITO pacnpe.a;eneuHe 

N 

20 

fO 

(,05 1,55 2,05 MJ~ (1}8) 
Puc. 6. PacnpeoeAeHue no M 377 OAJI co6w•uii KozepeHIIHoii 
peaKijUU /1/, 01106paHHf»IX no KpUIIepUJIM /6/-/8/. 
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Puc. 7. PacnpeOeAeHue no M1T77 OAJI co6~>a•ull KozepeH•Holl 
peaKI4UU /1/, o•o6paHHbiX no Kpu•epuJtM /6/-/8/. CnAoUI-

6 
+ -

HQJI AUHUJI - KOM UHQI4UU rr rr ; nyHK.UpHaJI AUHUJI -
KOM6UHQI4UU rr- rr- • 

cllOHOBbiX KOM6HHaiJ,HB rr+ rr - TaKOe )l(e, KaK pacnpe,ll.eneHBe 
rr- rr- -nap, TO B ocTasweMC.II pacnpe.AeneHBH c 6onLwoi 

uepO.IITHOCTbiO npHCYTCTByeT p "'-Me 30H. 
no KPHTeps.aM /6/-/8/ 6blnB oTo6paHbl TaK*e Kore

peHTHble n.aTBnY'IeBble s3aBMO.AelcTBHA. Cpe.AHAA uenB'IHHa 
yaCCbl DJITH'IaCTH'IHOB KOrepeHTHOB CBCTeMbl OKa3anaCb 

pauHoii /2,05±0,2/ F3B. 
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