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Abstract 

The probability o( the excited nuclear level production in ne
gative muon capture by' carbon and oxY-gen· nuclei was investigated, 
The. energyof the Y ray and transition time dependence after the 
muon- stop was measured with Nal( Tl) detedor, 

The partial capture rate to the 1- and 2- state of 
12 

B* and 
the total capture rate to all the 12 B* excited bound states in ·the 

p.-; . capture by 12 c for the reaction 
12c _ 12 8 * · 

+JL-> +V 
have 'been determined as 

, •. A(l~) ='(0.72±o~p))(1o3 s-
1
,. 

· A(2 ) j. 0,24 x1o3s-t~ 
·· A~ 2 B* '=(0,76±.0•14)x103s-:-1 • 

. The yield of 2,13 MeV y rays' ·whiCh follow the reaction 
12 c +JL -> 

11
8*+ n+ v 

has been measured: 

.\( E.y 
,• . •·. 3 1 

= 2,13 MeV) =:( 2,3± 0,3)x10 s- , 

16 . . ' 
In the experiment on .JL- capture in- 0 for the reaction 

. . .· . - ' 
16 - 15 O+p. ... N*+ n+ v 

the sum capture rate to the 15 N* even parity excited bound states 
and the capture rate to the 3/2- state of 15 N* have been deter-
,nined: 

is 

15 

The total capture rate to all the excited bound states of N* 

A(
15

Nn =-(34±.7)x103s-1• 

Some of the results disagree essentially with theoretical pre
dictions. 
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_3 a X B a T : M 10 0 H 0 ·a 
12 C 

. l13y'leHHe peaKUHH 3aXBaTa OTpHUaTenbHbiX MIOOHOB yrnepOJlOM c· ne
. . i 2 : -

peXOJlOM B OCHOBHOe· COCTogHue· .B 

. 12 c - 12B· 
+JL-+ +V . ( l) 

HrpaeT Ba)KHYIO ponb B ~mpeJleneHHH KOHCTaHTbi I'aMMOB-TennepOBCKOI'O 

· B3aHMOJleii:c~~Hg, EcTeCTBe.Hao1 'ITO uayqeHHIO · aTor.o npouecca n~camueli~ 
/1 2/ -- - . - . 

MHor'o pa6oT. OJimiKo TOnbKO B JlBYX H3 HHX 1 6brna CJlenaHa nonbrT-
' -

Ka oueHHTb BKnaJl .nepeX?Jla yrnepoJla B aoa6y)KJleHHbre cagaaHHbie coc.Z.og-

HHg La-B* 

_12 C 12 B_* 
+JL_-+ +V -. 

-(2) 
12 B +Y 

Bo· BCeX pa6oTaX BeTBb (2) gBngnaCb tPOHOBOif B onpeJlen·eHHH BepogT-

HOCTH nepeXOJla 
12 C , B OCHOBHOe COC,TOgHHe i

2 
B 1 llOCKOnbKY npoUeCC 

. ( 1) 12 perHcTpHpOBancg no _ f3 -pacnaJly B 

Yny'IIIIeHHe MeTOJlHKH aKcnepHMeHTa .H lfloHOBbiX ycnoauii noaaonurro 

HaM HaJlegTbcg Ha· 6onee TO'IHoe onpeJleneHue· aepOlJTHOCTH o6paaoaaHHg 

Boa6y)KJleHHbiX cocTogHuii npu aaxBaTe MIOOHOB yrnepOJlO~. 

3 

. ' -



' 

TI ocTAHOBKa 9KCne_pHMeHTa 

. Heo6XOAHMO npocneAHTb cneAyiOIIIYIO nocneAOBaTenbHOCTb co6biTHH, 

B yrnepOAHOll MHIIIeHH OCTBHBBmmaeTCSI MIOOH, flpOHCXOllHT 38XB8T ero 

SIApOM yrnepona~ YrnepOA nepeXOllHT B B036Y~AeHHOe COCTOSIHHe Apyroro 

SIApa, Bos6y~AeHHOe SIApO nocne KBCKBAHblX nepeXOAOB C HCnyCK8liHeM· Y -

KBBHTOB OK83b!B8eTCS! B OCHOBHOM COCTOSIHHH, TpyllHOCTb B H3MepeHHH Bbl-

AensreMbiX napuHanhHbiX nepexonoa saKniOtiaeTcsr B HX Manon aepoSITHOCTH 

( "' io-3 ) npH 6onbiiiOM o6meM 4JoHe 

Pa6oTa BbmonHelia liB CHliXpoUHKnoTpolie OIUU1: Hcnonbsoaancst. 'IHC

TbiH ny'IOK OTpHUaTenblib!X MIOOHOB C HMnynbCOM 150 Maa/c liB Bb!XOAe 11· 

TpaKTa B liH3Ko4JolioBOM noMemeliHH. Ha pHc. 1 npeAcTaBnelia 6noK-CXeMa 

ycTaHOBKH, lia pHC. 2 - ynpomeliliaSI 6noK-cxeMa aneKTpOHHKH. C'leTtiHim 

3 H 4 HI'panH OCHOBHYIO ponb B Bbi)leneHHH OCTBHOBOK .MIOOHOB B MHIUelill M. 

CqeT'IHK 3 HMen pa3Mepbl: 6 6,5 X 0,2 (eM) j C'I6T'IHK 4 (cTaKBli Ha CUHH

THnnHpyiOIUeii nnaCTMBCCbl) HMen TOniUHHy CTeHOK 0,5 CM H BliyTpeHHHll 

otS'beM AnSI MHIIIeHH 6 7 X 10 ( CM), PerHCTpBUHSI I'8MM8--~BaliTOrl npOH3BOAH

naCb cneKTpoMeTpoM Nai(Tl) (c'leT'IHK 5) c p~sMeP.aMH 6l5xiO (eM). 
!37 . . . . . 

CneKTpOMeTp HMen paspellleHHe 9,5% no Cs •. MHllleHh H3 nonnaTnnelia 

2 
C AH8M6TP?M 7 CM H TOniUHHOll no IIY'IKY 5 r/cM liBXOAHnaCb HB paCCTOSI-

HHH 6 CM OT noaepXHOCTH KpHCTanna Nal. 

KopoTKo o 4JyHKUHOHanhHbiX saAatiax aneKTP.OHHbiX GnoKoa. B Katiec'l'Be 

. MOliHTOpHOI'O ucnonb30Bancsr C'leT npOXOllSIIUHX 'IBCTHU ( COBII~)leHHSI 123, 

cxeMa C1 ). OcTaHOBKH MIOOHOB B MHllleHH (coanaAeliHSI 1234, cxeMa C2) 

sanycKanH OAHOB!l6paTop 01 C )lnHTenhHOCTblO BOpOT 10 MKCeK, 3Hepi'Hsi 

y -KB8HT8j BbineTeBlll6I'O !l3 MHllleHH B Te'leliHe 9TOI'O. BpeMeltH 1 onpellEl-

nsrnacb c noMolUhiO cneKTpoMeTpa Na I • BpeMsr BbineTa y -KBBHTB. OT-

HOCHTenbHO OCTBHOBKH MIOOHB onpeAensrnocb' C nOMOIUbiO BpeMSI-aMnnHTYllHO

I'O KOHBepTopa ( GnoK T -A). 
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P~:rc.2. YnpomeHHaSI 6noK-cxeMa aneKTpOHl1Kl1. C - cxeMa coBnaneH~:rfi; 
.IT - nepeC'IeT, n- - !ll1CKpl1Ml1H8TOp; y- ycunuTenb; CYM - cyMMa
Top; T-A - BpeMSI-aMnnHTY!lHbifi KOHBepTop; AUITY - ne'laTh; 
01,04 - O!lHOBH6paTOp 10 MKCeK; 02,03 - 25 MKCeK; 05 - 100MKC9Kj' 
J11,J13 - nHHHSI 3anep)KKI1 3 MKCeKj Jl4, J15 - 10 MKC9Kj J16 -
13 MKCeK. 
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l13MepeHHe aHepx:-n:n: ·n: :BpeMeHH BhiJi8Ta • y -KBaHTOB aonycKanocb 

. aneKTPOHHOfi · nornKofi npn: BhmonHeHHH ABYX ycnoBnfi. Bo-nepBbiX, ~a B·J?eMsr 

BOpOT 'Iepe3 C'IeT'IHK 6 He AOmKeH nponeTeTb .BTOpofi: MIOOH, l1Ha'Ie npOHC

XOAHT 3anpeT pei'HCTpauHH co6hiTHS! qepe3 cxeMbl C6 . H C8 .OAHOBH6paTo..:. 

poM 02 c ann:TenhHOCTbiO n:Mnynbca 25 MKCeK._ Bo..:.BT~pbix; 3a. ·BpeMSt.BopoT 

qepe3 OX.B8TbiB8IOIUHH MHllleHb ·c'IeT'IHK 4 He AOn)KeH npone.TeTb. aneKTpOH 

aT· pacnaaa MIOOHa, nHa'Ie npon:cxoan:T. 3anpeT pern:cTpaun:n: co6hiTHSI qepe3 . . ' 

CXeMbl C7 H <;:8 OAHOB1'!6paTOpOM 03 AnHTenbHOCTb!O 25 MKCeK; 3TO pe3KO 

. : ·CHH)KaeT <floH cnyqafiHhiX COBIIaAeHHH 3a ·C'IeT BbiKniO'IeHHS! TeX BOpOT, B KO

TOpblX _3aBeAOMO He MO)KeT 6hiTb IIOne3HblX C06biTHfi,· T,K, IIpHMepHO 90% 

· OCTaHOBHBlllHXCS! B yrnepOAe MIOOHOB pacnaaaeTcs:i; . Cqe_T'IHK aHTHCOBIIaAe

HHH' OXBaThiBaeT 95% IIOnHOI'O TeneCHOI'O yrna, 

nnsr HOpMHpOBKH co6hiTHH IIPH o6pa6oTKe pe3ynhT8TOB OIIbiT~ HCIIOnh

..... 30BanCSI C'IeT TeX OCT8HOBOK 1 ·Y KOT.Opb!X B Te'IeHHe AnHTenhHOCTU BOpOT 
., 

B IIy'IKe .He npoXOAHn BTOilOH MIOOH (nepec'IeT 03), 

nByXMepHbiH CIIeKTp ~06biTHfi. BpeMSI-9Hepi'HS! pei'HCTpHpOBancsr·· C IIO

MO!Ub!O aHann:3aTopa AH-4096 H3Mepn:TenbHOI'O ueHTpa na6opaTOpHH S!Aep-
. . . /3/ . . . . 
HhiX npo6neM • OaMSITb· aHann:3aTopa pacnpeaensrnacb cneayiOIUHM o6p~-

3~M: 32 ~aHana 'OTBOAHnOCb IIOA H3Mepemie BpeMeHH H 128 K~HanoB- IIOA . 

H3MepeHHe 9Hepi'HH B K8)KAOM C06b!THH, T,e, BCei'O HCIIOnb30BanOCb 4096 Ka-

nanoB, 

06pa60TKa pe3ynbTaTOB 

I 
Oony'IaiOIUHeCSI ABYXMepHbie CIIeKTpbl HeiiOCpeACTBeHHO BO BpeMSI OIIb[-

Ta o6pa6aTbiBani'!Cb 3BM, l1cnonb30Banacb M8lllHHa "MHHCK-22 ",. IIOAKniO

'IeHH8S! qepe3 ni'!HI'!IO CBSI31'! K H3Mepn:TenhHOMY ueHTPY. Pe3ynbTaThi npeaBa:.. 
. . ., . . : 

' pHTenhHOH o6pa60TKI'! CIIeKTpOB BbiAaBanHCb B BI'!Ae Ta6nHU H. I'paqJHKOB. 'Ie~ 
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Oes CIICTeMy ampaBIITHO-U!i!ppoBoro ne"'aTa!OIUero ycTpoiicTBa ( AUITY) Ka)l{-

llbie aBa qaca. 

ITpeaBapHTeilhHasr o6pa6oTKa pesyJlhTaToB BO BpeMSI pa"6oTbi ycKopHTe

JISI·CBOliiiJiach K TOMy, 'ITO. B Ka)I{}:IOM 113 128 9HepreTII'19CKIIX KaHaJIOB Bbi

"'IITaJICSI <j:>OH cnyqafiHhiX COBnaaeHIIH. KpOMe TOI'O, B Ka)I{}:IOM 113. 32 BpeMeH

HhiX KaHetJIOB npOH3BO}:IIIJIOCh CyMMIIpOBaHHe no BCeii: WKane 9HeprHfi. 3TO 

aa~ano o6my10 BpeMeHHYIO KapTIIHY co6hiTIIfi. Ha ne"'aTh Bbii)OliiiJIOCh !IBa 

. cneKTpa ·- BpeMeHHOH (9KCnOH9HTa .11 <j:loH) H 9HepreTII'19CKIIft (sa Bbi"'eTOM' 

<j:lolla cnyqafiHhiX COBnaA9HIIll B Ka)I{AOM KaHane). 

< OnpeaeneHIIe a<j:l<j:leKTIIBHOCTII perncTpau1111 Y -KBaHTOB :npoHSBOAIInoch 

.no MesopeHTreHoBCKOMY ! IISJiy"'eHIIIO. IToao6Hasr Kanll6poBKa yAo6Ha TeM, 'ITO 

Bee ycnoBnsr, periiCTpaUIIH : 11sny~eHIISI 11 CTpyKTypa aneKTpOHHKH ocTaiOTCSI 

6es IISMeHeansr • .llnsr Kann6poBim HCnonhSOBanHCh Mnliiean us Ti n zn 
c 9HeprHSIMH , Ka -nepexoaoB 932 K9B, H 1601 K9B 1cooTBeTCTBeHao. Ton-

IUHHa MHWeaeii: H3 Ti H Zn rioa6Hpanach paBaoii: no nornmueHHIO y -

KB8HTOB MHWeHH H3 yrJiepo_aa. jrJpeano~araJIOCh , 'ITO Bh!XOA BCeii K-cepmi 

Ha OAHY OCTaHOBKY. MIOOHa paBeH 1. TaKHM o6pa30M, o6mee "'IICnO OTC•!e

TOB .B nnKaX nonHoro.nornoweHHSI /Bcex,K-nHHHH, OTHeCeHHOe K. "'HCJiy OC

T8HOBOK MIOOHOB B MHW9HH, •AOn)I{HO AaBaTh <jJOT09<j:l<j:leKTHBIIOCTh cneKTpOMeT-

· pa Nal B AaHHOH o6JiaCTH 9aeprHfi. · 

ITocKOJ!hKY CXeMa 9JieKTpOHHKH OCTaBanaCh H·eHSMeHHOH, npHWJIOCh 

y"'HTb!B8Th 1 'ITO '18CTh M930peliTI'9HOBCKHX KBaHTOB HCKnJO"'anaCh H3 'pei'IICT-

paUHH 9JieKTpOHaMH. OT pacnaAa MIOOHOB B OCHOBHOM COCTOHHIIH M930aTO-

MoB. ITonpaBKa cocTaBnsrna 14% ansr Ti 

CymecTBeHHhlM OKasancsr a<j:l<j:leKT aano)l{eHHH peHTI'eHOBCKHX KBaHTOB 

H · y -KBaHTOB OT SIAepHOI'O .38XBaTa. 3TO SIBneHHe· o6yciJ(mneHO .TeM, 'ITO 

H Zn 

co cq;eT"'nKa 5 ( ,.· 1 MKceK), nocTynaiOIUHX Ha aHannsaTop.· IToaToMy n~cne-

liOBaTeJihHOe HCnyCKaHHe peHTI'eHOBCKHX H SI}:IepHbiX Y -KBaHTOB .C SaMeT-< 

8 



HOil: BepOSITHOCTbiO pei'HCTPJ:!PYSTCSI K8K O.UHH Y -KBBHT cyMMapHoit SHSpi'HH, 
. - . . 

B HTore peHTreHOBCKHil:- cneKTp nepepacnpe.uei:rneTcsi:, YMeHbllleHne nnoll!a.uu: . ~ ~ ~ 

tPOTOnHK8' 6y.ueT nponopUHOHBnbHO nonHOfi: B9p051THOCTH pei'HCTp8UHH. Sl.ll9PHhlX 

Y _:KB8HTOB Ha O.UHY OCT8HOBKY MIOOH8, B M930p9HTI'9HOBCKOM- cneKTpe 
~ . ' 

Ti nonpaBKa, .Y'IHThiBaiOll!aSI yMeHbllleHHe nnoll!allH !floTonnKa aa C'leT 

aT oro a!fl!fleKTa, cocTaBnSie.T ( 13 + 2)% 1 ~ cneKTpe Zn (20 + 3)%, 
·· .. 

PeaynbTaThi H o6cylli.UeHHSI 

Ha puc, 3 npnBe.ueHhi Han6onee HHTeHCHBHhie nepeXO.Uhi yrnepo.ua B 

.. B030Ylli.ll9HHhl9 COCTOSIHHSI .1:1 8 , KOTOpb!9 MOlliHO 6hinO OlliH.ll8Tb Ha . OCHO.:_ · 

. 6 141 6 .Be T90p9TH'l9CKHX. paC'l9TOB B . pa OTe , H. CX9M8 H8H onee HHTSHCHBHh!X 

_MelliKacKa.UHhiX nepexo.uoB 6opa no .uaHHhiM pa6~Thi ./51, Oco6eHHOCTH cxe:.. 

Mhl B TOM, 'ITO 9H9pi'HH .nepeXO.UOB M9lli.llY ypOBHSIMH 1--+ 2- (0,95 MaB) H 

+ ' . 
l- .-+ 2 ( 1,67 MaB) npaKTH'lSCKH coBna.uaroT e aHeprHSIMH nepexo.uoB MSlli.llY 

+ + - + 
· ypOBHSIMH 2 -+ 1 H 2 -+ . 1 , COOTB9TCTB9HHO, '• 

· Ha puc, 4 ~npHBO.UMTCSI uaMepeHHhiil: HBMM aHepreTM'leCKMil: cneKTp y 
. .. . 7 ~-

KB8HTOB npM 38XB8T9 MIOOHOB yrnepO.UOM (3,65 X 10 OCT8HOBOK MIOOHOB 

B nonnaTnneno:aoil:- MMll!eHM), DuK npn aHeprim 2,13 MaB cooTBeTc'rByeT ne

peX?.UY B
11 8* . C ypoBHSI CO CnMHOM 1/2~ B OCHOBHOe COCTOSIHMS B peaK

UMM 

Ill 
c +Jl 

It 
-+ B;!: + ··n+ v 

I 

II 
(3) 

B + y 

PeaynhTBThi o6pa6oTKM eneKTpa npnBe.UeHhi B Ta6nuue 1. 

9 
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Ta6mtua 

8neprn.11 y 
nnnnn Ey 
(MsB) 

84J<jleKTHBHOCTb 
perncTpaunn 

'L{ncno OTC'!eTOB Bepo.IITHOCTb 

0,95 

1,67 

2,13 

Y -KBaHTOB B 
tPOTOIIllK E x102 

3,06 "!: 0,12 

2,44 + 0,11 

2,18 + 0,08 

B tPOTOIIHKe 

N 

1210 + 256 

968 + 185 

2996 + 205 

BbineTa Y -
KBaHTa na 1 
OCTaHOBKy· 
MlOOHaA X 1~ 

·1,42 "!: 0,33 

1;43 + 0,29 

4,60 + 0,57 

84JtiJeKTHBHOCTb perncTpaunn Y -KBaHTOB B tPOTOIIHK 1 KaK YIIOMHHa·-

nocb, · orrpeuen.11nach rro MeaopeHTI'eHOBCKOMY nany<teHHIO. 

Tipu orrpeueneHHH '!HCna OTC'!eTOB B tPOTOilHKe OCHOBHYIO OUIH6Ky uaeT. 

HeTO'!HOCTb orrpeueneHH.II llHTeprronnpoBaHHOI'O ypOBH.II tPOHa IIOll HHM (rryHK

THp na pnc. 4). ., 
B ana<teHH.II Bepo.IITHOCTH A BbineTa raMMa-KBaHTa na ouny ocTaHoB

Ky MlOOHa BKniO'!eHa IIOIIpaBKa Ha KOHe'!Hblll BpeMeHHOll HllTepBan H3MepeHJI.II 

(norrpaBO'!Hhiil KoatiJtiJnuHeHT paBeH 1,22 "!: 0102). Y<tTeH TaK:lKe s~tiJeKT cyM-

Mapn?n pei'HC.TpaUHH UeTeKTOpOM llBYX I'aMMa-KBaHTOB, Ilplill.IIT BO BHHMa-
. . '!51 

Hlle XapaKTep KaCKallllb!X. rrepeXOllOB C B036y:lKUeHHblX ypOBHeii 6opa - 12 , 

l13 o6rueil CXeMhl rrepeXOllOB ( pnc, 3) BHllll01 'ITO BepO.IITHOCTb BbineTa 

raMMa-KBaHTOB c sneprneil 0,95 MsB no'!Tn rronnoCTbiO orrpeuen.lleT CKo-· 

poCTb aaxBaTa MIOOHa B 12 C · c rrepexouoM na ypoBeHb 1 6opa - 12. CKo

pocTb :lKe rrapunanhnoro nepexoua na ypoBeHh 2 onpeuenHeTC.II paanocTbiO 

BepO.IITHOCTeil BhineTa raM.Ma-KBaHTOB c sneprnen 1,67 MsB .n 0,95 MsB, 

Tipn STOM npeunonaraeTC.II, 'ITO aaxBaT MIOona c noa6y:lKUeHneM ypoBHsi: 
+ . . 

2 >npene6pe:lKHMO Man. 

Ha oc:noBaHHH Bepo.IITHOC;.eii BhineTa raMMa-KBaHTbB ( Ta6n! 1) ;· cKo-
5 -1 17/ 

pocTn nc<te3HOBeHH.II MIOona B yrnepone A p. = 4,916 x 10 ceK n 

10 



'', . ~ . · ... 

2,13 

0 

1,67 

0,95 .. 1-. __;'--"'".........,:~ 

0 

- . 12 c 
Puc,3. CxeMa rrepexoaoB rrpH SillePHoM aaxBaTe p. B • 
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nonHOH :f!:8PTIIHbl KackaJlHbiX nepeXOJlOB C B030Y:lKJleHHbiX ypOBHeii B oope -

12 
151 

nony'leHhi. cKopocTb napu!IanbHoro aaxBaTa MIOOHa yrnepOJlOM c ne-

. ( - ( . ) 3 -1 ' pexoJloM'aaypoBeHb1 A 1 )= 0,72+0,17•10 ceK ,aaaypo-
- . ~ 3 -1 -

BeHb 2 A (2 ) ~ 0,24 x 10 ceK , 3TII. 3Ha'leHIISI C!InbHO oTn!I'IaiOTCSI 

OT Toro; 'ITO M.O:lKHO ObtnO O:lKIIJla Tb no Teope TII'IeCKIIM pac'leTaM: ·· A ( 1-) "" 

. . 3 -1 . ( - 3 -1 /4/ 
.,.. 3 x 10 ceK , A 2 ) ..,._ 1 x -1 0 ceK • 

CKopocTb 3a~BaTa c nepexollOM Bo Bee Boaoy:lKJleHHhte CBSI3aHHbie 

COCTOSIH!ISI. oopa - 12.· (3a IICKniO'IeH!IeM '18CTII npSIMbiX nepeXOJlOB' C ypOBHSI 

· 2,72 MaB) ~ocTaBnSieT A('ll*) = (0,76! 0,14)•10
3 ce~-l. 

B CBSI31I c 9TIIM cneJlyeT 3aMeTilTb; 'ITO cn!IH II 'leTHOCTb ypoBHSI ... 

2 2 
12 B · + , 7 MaB · B ,. ecn!I aeT cny'laiiaocTeii, He MoryT ObiTb 1 • 

12 12 . 
ITepeXOJl C B a To cocTOSIH!Ie B npu 3aXBaTe MIOOHa SIBnSieTCSI paa-. 

. . . 
pemeHHhiM

1 
II JlOn:lKHa. obma 6I>t · B 9Kcnep!IMeHTe. HaoniOJlaTbCSI IIHTeHCIIBHaSI. 

raMMa-nHHIISI c aHepr!IeH 2. 72 MaB, 

Ha OCHOBaH!IIl nony'leHHbiX pe3ynbTaTOB MO:lKHo· yTo'IHIITb 3Ha'leH!Ie 

CKOpOCTII nepeXOJl8 
12 C. B OCHOBHOe COCTOSIH!Ie 

12 
8 , onpeJlenSIBIIIeeCSI 

6 . /2/ 0 
B pa oTe , Ha paB~a 

(6,3 + 0,3) X 10
3 -1 

CeK 

. 
Mbl He CTanu nepeCM8TpllB8Tb BenH'IIlHbl. KOHCTaHT cnaooro B381IMOJleHCT~ 

BHSI, T,K,, BCe !I3MeHeHIISI !IX H8XOJlSITCSI B npe~enaX TO'IHOCTII TeOpeT!I'IElCKIIX 

/6/ 
pac:'leTOB 

CKOpOCTb npOUeCCOB 38XBaTa (3) C BbtneTOM HeliTpOHa, KOrJla B03-

oy:lKJleHHOe SIJlpO oopa -11 npOXOJlllT 'lepe3 Hll:lKHilH ypOBeHb 1/2 C 9Hepr!I-
, ~-. 3 -1 

eii B030Y:lKJleHHSI 2,13 MaB, paBHa (2,26 + 0,28) x 10 ceK 

13 



.... . 
3 a X B ·a T M 10 0 H 0 B 

16 .. o· 

B OTn!I'Uie OT yrnepOAa Ha01IIOAeHIIe B03oy)I{AeHHhiX COCTOSIHIIH BTO-' 

-
_16 0 

pii'IHhiX stAep npii MI0-3aXBaTe IIMeeT OCHOBHOe 3HatteHIIe A1Ist II3Y-

tteHIISI CTpyKTyph! stApa. 

' l13BeCTH0
1 

'ITO npii MI0-3aXBaTe. OCHOBHhiM KaHaliOM SIB1IsteTCSI peaKUIISI 

C Bbl.1IeTOM'·RefiTpOHa. 06pa3yiOIUeecst npii STOM AOttepnee MPO. MO:iKeT OKa-

3aThCst KaK B OCHOBHOM; TaK II B B030Y:lKAeHHOM COCTOSIHIIIIo 
. . 

l13Mepen1Ie CKOpOCTefi napUIIa1IhHhiX nepeXOAOB _IICXOAHOI'O stApa B STU 

COCTOSIHIIst, HapstAY C npstMhiM . II3Mep
1
eHIIeM cneKTpa HefiTpOHOB 1 B8:lKHO C 

/8/ • . I 

TO'IKII 3peHIISI llOHIIMaHIISI MeXaHII3Ma npouecca MI0-3aXBaTa • !13 TaKIIX. 

AaHHhiX
1 

B ttaCTHOCTII 1 MO:lKHO nonyttiiTh IIH4JOpMaUIIIO 0 CTpyKType ·COCTOst

HIIll I'III'aHTCKoro pesoaanca, Bosoy:lKaaeMhiX npii saxBaTe Mroona. B pa6o..; 

./9/ 
Te II3yttanach peaKUIIst 

16 - 15 
0 + p. ... N* + n +. v ( 4) . 

1s N +y .. 

nonytteHHhie aBTopaMII. pesynhTaThi ae Besae cornac::yroTcst c TeopeTJI-
. . /8 10/ . 

tteCKHMII npeacKasaHIIstMII . ' _ .• Oniicaaaast Bhillle MeTOAIIKa II, BhiCOKos4J-

4Je.KTIIBHhifi Y -cneKTpOM_eTp ll03B01III1III _llOBTOpiiTh . STII IIHTepeCHble II3Mepe

HII.st c Ma.1IbiMII aaTp'aTaMII BpeMeHII ycKOPIITenst· (OK OliO 4 qa·coB). 

Pesyni::.TaThl II oocy:lKAeHIIfl 

MeTOAIIKa ::iKcnepiiMeHTa nonaocThiO noBTOpSieT oniicaanyro Bhillle A1IH 

.. 12 c -cnyttaSI • Ha piiC. 5 npuBeaeaa cxeMa ypoBaefi II nepeXOAOB ~IIC1Io-
·, 

• poaa · ~. aottepHIIX stAep. 

14 
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t6 
Puc.5, CxeMa rrepexonoa rrpu nnepHOM saxBaTe 1.1 B . o. 
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Ha puc. 6 npHBOJlHTCSI H3MepeHHbifi HaMH snepreTH'leCKHfi cneKTp y -
. 7 . . 

KB8HTOB npH 38XB8Te _MIO<;JHOB KHCnOpOJlOM ( 1 ,24 X 10 OCTaHOBOK MIOOHC>B 

.. B MHIIIeHH H3 .JlHCTHnnnpoBaHHOll BOJlbl), 

.OpH o6pa60TKe STOI'O cneKTpa CJlenaHbl .Te IKe nonpaBKH, 'ITO H B' 

cny'lae· yrnepoJla; TonbKo·· npn cinpeAeneHHH s¢¢ eKTHBHOCTH perncTpaunn. 

: Y -KB8HTOB · 6hina C)lenaHa annpOKCHM8UHSI B CTOpOHy 6onbiiiHX SHepr.Hfi 
/11 12/ . 

B COOTBeTCTBHH C pa60T8MH ' . , 'ITO )laeT JlOITOnliHTenbHYIO OIIIH6Ky, 
. ( . /9/ 15 . ' 

KaK B HaiiiH~ H3MepeHHHX, TaK H B pa6oTe , B N * na6niOJlaiOTCH nepe-
. . + + - . . 

XOJlbi c snepl"'HSIMH 5,3 H 6,3 MaB c ypoBHefi(1/2, 5/2 )n 3/2 ;cooTBeT-

. CTBeHHO 
1 

B OCHOBHOe COCTOSIHHe 1 /2-, 0 epeXOJlbl C 6onbiiiefi 9Hepi'Hefi He 

GaMe'leHbi, no cna6o BbipaiKeHHhie <j;loTonHKH B pafioHe sHeprnfi 1,1 t-2 .~ MaB 

(eM, pHC, 6) ITOK83b!BaiOT Ha KaCK8JlHbie nepeXOJlbl MeiKAY ypOBHSIMH C no-. 
noiKHTenbHofi 'leTHOCTbiO, nosToMy cKopoCTH nepexo.na c aneprnefi 5,3 MaB 

' 

· ypoBH" ·
1
·
5 

N *, Mbi ITpHITHChiBaeM CYMMY CKOpOCTefi. nepeXOJlOB H8 n c nonoiKH-· · 

TenbHOll 'leTHOCTbiO, 

Pe3ynhT8Tbi o6pa6oTKH cneKTpa npHBO./:IHTCSI B Ta6nuue 2 ( A - cKo-

16 0 ) . poCTb nepexo.na r npa 3aXBaTe MIOOHOB • CKopocTb nepexo.na Ha ypo.;. 

15 
BeHb 1/2 SIJlpa ' N onpe.nensrnacb KaK pa3HOCTb MeiKJlY nonnofi cKopoCTb;<> 

. 16 4 -1 17/ 
38XBaTa MIOOHa B 0: A 0 = (9,74+ 0,31) X 10 CeK 

• 
6 

., . - • /14/ t6 N 
pOCTeM. 0 pa30B8HHSI CBSI38HHbiX COCTOSIHHH SIJlpa 

H CYMMOH CK0-
16 

:A(·N)=. 
4 -1 . . 15 

( 1,09 + 0,07) •1 0 CeK H B036yiKJleHHbiX COCTOSIHHH S!Jlpa N Af
5
N*)= 

- 4 -1 . 
(3,4: 0,7)·10 ceK (sTa pa6oTa) • 

• 
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YpOBlUl. 
· SI.Qpa · , 

~~ N 

1/2-: 

3/2-

1/2+,5/2-1:' 

Bee cBSI- ·· 
. 3aHHhie 
ypoBHH 

3Ta paooTa 
A x10-4ceK 

,5,2. 

2,0~0,5 

1,4 ~ 0,5 

Taonilua' 2 

3KCIIepHM9HT 

K 
. /9/ 

arrnaH. 11 .op. 
Ax 1o-4 ceK 

4,9 

2,50 + 0,23 

1,28 ~ 0,23 

8,65 + 0,32 

Teopug 
/8,10/, 

% 
-4 

Ax10 ceK % 

58 6,2 69. 

27 . 2,6 29 

15 0,2 2 

100 9,0 100 

CoiiOCTaBnSISI TeopeTH'19CKHe II SKCIIepHMeHTanbHhie pesynbTaThl 0 MO)K

. Ho c.oenaTh'BhiBO.O o ToM, '1To~pac'1eThi, ocaoBaHHhie aa pe3oaaacaoM::Me

xaHH3Me 3aXBaTa M!OOHOB, rrpaBHnbHO OIIHCh!B8!0T OCHOBHbie KaHanhi peaK- . 
. . . . . . . ·, . . . l5 ' ... .' 

UHH ( 4). l1cKni0'1eHne cocTaBnSieT KaHan c o5pa3oBaHHeM g,opa · N * · B 

COCTOSIHHSIX C rronO)KHTenbH·o·fi '1eTHOCTblO, CTPYJ\Typa STHX COCTOSIHHfi .00-. 

BOnbHO cnO)!(HaSI. 'baa. orrpe.oenSieTCSI KOHcpurypauuefi THIIa .QBe .OhlpKH - qac-
/15 16/ . . . . . ' . ••· 

THUa ' , EonblliaSI CKOpOCTb rrepeXO.Qa B 8TH COCTOSIHHSI CBH.QeTenbCT-
. . ' 

. ·,!" ByeT 0 TOM, 'ITO He.QOCTaT0'1HO OI"paHH'1HTbCSI 

rrpuonu*eHH~M. AnSI orrucaaug saxBaTa MIOOHOB 

rrpOCThiM '1aCTH'1HO-:-.Ohlp0'1HhiM 
16 

SI.OpOM 0 ~· 3aMeTMM 

. TaK:>Ke, 'ITO OOnbliiaSI BepOSITHOCTb rrepeXO.OOB Ha ypOBHH IIOrlO)KHT~·nbHOH. 'leT-. 
H t5 . - . /17 I 

'HOCTH H.Qep N II . 0 aaonro.oaeTCSI H rrpu cpOTOpaclUerrneHHH . . g.o-· 

.pa· !.6 0 
""' 
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