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Investigation o~ f·-meson depolarization in liquid 

hydrogen. 

A.E.Ignatenko, L.B.Egorov, B. Halupa, A.Chultem 

Angular distribution of electrons from j-'--decay. 
in liquid hydrogen measured bY scintillation counter metho_d 
was found to be isotropic within the experimental errors. 
Polarization.of p- -mesons in mesohydrogen determined from 
the results of an electron angular distribution equalS/2.-9 ±2.9~, 
The total depolarization·of ,-·-mesons observed is·mainly 
connected with the· suggested by Ya. B. Zeldovich and 

•,, • < 

s.s. Gershtein mechanism of jumping of a muon fro~ one pro
ton to another with simultaneous·transition into the lower 
state of the hyperfine structure. Due to this the transfor-
mation of orthohydrogen and·parahydrogen molect1les into each 
other is possible. 



A H H o T a U J/1 SI 

MeTO)J,OM CIJ,J/IBTJ/IJIJI.fI~O!iHblX. cqeT.'llH.~OB H3~fepeno yrJIOBoe pacnpe

)J,8JI8HJ/le 8JI8KTpOHOB OT pacna,n;a W0-M830HOB B lirn,1])\.0M BO)J,OpO,ll.e; OHO 
' . . ,, . 

OI<a3aJIOCI, ~30TponHblM B .npe.n;eJiax onnrdoK omna. Ha OCH_OBaHH~ pesyJII,-
. ; ·•· , . ., 

TaTOB. mmepe,mn. yrJioBoro. pacnpe,n;eJiemu~ aJieKTpouoB onp~)J.eneaa cTe

. near:, IlOJI.Rpl~Sauim Mio~Me30HOB'B Me30BO.II.Opo,n;e; OHa paBira(2,9;!:.2~r.

Ha~n10,n;aBmaS1CSI: IlOJIHa.fI, ,n;enOJISipH3aUl1.fI l'~io-,Me~OHOB, no"'."Bl1)J,JIIMOMY, CBR3c.iHa, 
. . . '' .. ) ' . . 

n OCHOBHOM, c npe)J,JIOl!C8HHhlU51.E.-3eJil>,Il.OBHtteM M c!c.repwTeftHOM Mexa-

HM3MOM nepeCKOll!'u. Mi5-Me3oHa OT O)J;Horo r:ip_OTOHa K ,H,pyroMy C O~HOBpe-
. . - . . 

M8HHb!M nepexo,IT,OM B m,rnmee COCTO.fIHMe CBepXTOHKon C'l'PYKTYPhl. EJiaro-

.n;apSI nouy Mexaa11sMy MOJKeT ocymecTBJISITbCR npeBpan1emrn )J.pyr B ,n;pyra 

MOJieKyJI opToBo.n;opo,na 11 napaBo.n;o:po,n;a. · 

§I.BB e A e H He. 

l13y'l!eHJ/le saxBaTa, IlOJISlpJll30BaHHb!X Mi5-Me30H,QB ,B BO)J,Opo)\e A_aeT 

B03MO:lKHOCTI, IlOJIYQJIITI, CBe,:a;emm O BJll)J,e CJiadoro B3aJIIMO)J,et1CTBMSl Mi5-

Me30HOB C HJKJIOHaM~J -~I' 2 'J) ~ ITpM,H.fITO noJiaran, ttTO npouecc nor JIO

ll\eHJ/1.fI ,Mi5-M830HO~ npOTOHa.MH B Me30BO,ll;Opo,n;e M,D;8T IlOCpe~CTBOM peaK

UJIIJ/1 /'-;. ,P..:,,h+~. 0,1\~~~ H3 nyTe~ onpe~~JI~HJ/1~ ~~.TI;~ B~aH~O,I1.8i1CTBJll.fI 

.fIBJI.HeTC_.fI J11syqeHJ11e yrnoBoro pacnpe,n;enemrn _ 1:1euTpOHOB OT· :non peaK-~-- .. . ' ~ ' . : - . 
Lum. YrJioBoe pacnpe,n;eJieHJ/le HelttTpoHol3 omrn1rnaexcSI _ giopMyJiotl 
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fl//flj·:::- ~-yocos ll III, 

rr,,e ./J -K03qximuHeHT aCHMMeTpHH B yrJJOBOM pacnpe,ll;eJiemrn HCt-!TpOHOB, 

BeJBttnma l1 3Ha.K KOToporo 3aBHCSIT ·oT BHAa B3aHMO,nel1cTBHSI, . I/ -
.. . 

yron Mex.ny HanpasneHHeM BliJieTa HenTpoHa H cnHHa Mii-Me3oHa; 0 -

K03(P,.~11UH8HT, yt1HTllBaI01llH!i1 CTeneHb nOJISlpH3aUHH Mii-M030HOB B M830-

B0,11.0po,n;e. 

1'13 qiopMY;rn III cne,icreT, t1To 3KcnepHMenTy no ~13y1.1emm yrnoBoro 

pacnpe,n;eJI8HHSl H8HTPOHOB ,11.0JIXHO_ npe,l{W8CTBOBaTh H3MepeaHe noJISlpH3a

UHH Mio-M830HOB .B M830B0,11.0po,n;e. HaCTOSlllta.H pa6o:i:a noCBSllll8Ha 3Kcne

PHMeHT8JlbHOMY. HCCJIC)J;OBaHHIO nonstpHsauirn: Mio-M830HOB .B r:tH)I.KOM B0,)\0-

po,n;e. Pac1oTa 61rna Bl,!IlOJIHeaa Ha CHHXPOUHKJIOTpOH8. 06'b8,ll;HH8HHOro 

HHCTHTy1·a SI)J.epmi1x HCCJI8)J.OBaHHtl • 

§ 2. 0CHOBHiil8 TeopeTJll\18CKHe npe,ll;CTaBJieH HR. 

PaCCMOTpHM B03MOXHble M8XaHH3Mbl ,ll;enOJIRpH3aUHH MD-M830HOB npH 

3a.M8,!VI8HHl1 H OCTaHOBKe B )l!:H)J;KOM BO,ll;Opo,n;e. 

B pac1oTaX ( 4 , 5) 6UJIO noKa3aHo, ~TO npH 3aM8)VI8H~H Mi>-M830HOB 

B B8llt8CTB8 AO·cKopoc'l'ett, Cpa.DHHWX co CKOpOBTstMH 3JI8KTpOHOB B 

a To Max, MIO-M830Hbl He ,n;enon11p1,rnyIOTCst. JlenonnpH3aU~ut, no-BH,l!.HMOMY, 

118 npOHCXO,ll;HT. H npH ~8JI hHenweM HX TOpMOlt8HHH ,ll;O ·ayneB()tl CKOpoc

TH, T.e •. BnJIOTb A? 3axBaTa Ha M830aTOJIHb18 opCSHTU. B A8JlhH8limeM 

npH oCSpa30BaHHH M830npOTOHa B03MOXHa ,ll;enonapH3auHH H3-3a cnHH

op6HT~bHOro B3aID4o;D;ettCTBHH; KOTOpaR O,ll;Ha:KO He SIBJIH8TCSI nonHonC6) 

MesonpOTOH HM88T )];Ba COCTOSIHHB CBepXTOHKOtl CTPYKTypH: OCHOBHoe

CHHrJieT ( J=' :0), H nepBo,e B036YXACHH08 -TpHIIJI8T ( r =I). B cny-

1.1ae F ::0 M830H "3a6uBaeT" o nepB0Hat1an&HOM HanpaBJieHHH csoero 

CilHHa (,nenOJI8pH3Y8TCH). COCTOJlHH8 r=l "noMHHT" Ha.npaBJI8HH8 
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cmma (AenoJISip}rnanim He np911cxo,1u1T). HeTpy .IUIO BHAeTL, trTo ,IVISI 

H3OJIHpoBaHHOro MesoaTOMa nepeXOA Mio~Mesoaa MeYi."JIY YPOBHSIMH CBepx-
'' - . . . . ' . . '. ~ 

TOHKOll CTPYKTYPH sa BpeMSI ero '1CH3HH He npOHCXO,!(~T. -.UellCTBHTeJII:,HO ,. 

BCJie)tC TB He Toro, llTO BO s6yJ1C,!(e1rnoe COCTOJIHHe BHme OCHOBH oro · Ha 

0,2 eV, BepOSITHOCTl, p_a,l(Hall;HOHH0rO nepe~o~a ( ~---IO?ceK.) OKa-

3!:lBaeTCSI Ha·woro nopSI.ztK0B_ uem,we, treM :aepoSITHoou pacna.I(a·Mi>

Mesoaa ( Z-~ ro-6ceK.)(7). Pacc~OTpHM Tenep:&, llTO .npoHCXO,!(HT c 

·M~30Ilp0T0H0M'IlPH'06pa30BaHHH ero:B JH,!(KOM'BO~opo.I(e. B 3TOM'CJIY-. 

·qae BOSMOXHH cJie.ztyIOiqHe riponeccbl: :I) :nepexBaT Mii-Mesoaa ~eitTpoaou, 

npHCYTCTBYIOJ.ItHM B XHAK0M BO.ztopo,B;e Ka.It npm&ec:& :~-h'.,..A1 ~ /'-.,Q .... 1,1.-./d:1'".,- ' 

:; 2)pacceSia~e:/-H+h'.~~H+H,, /-~'.1".h' ~ /-AJ+/i · 
3) -o6pasoBaHHe MesoMoJieKyJISipHblX -HOH0B: /-H~ H->(~-h" /2' ··· · 

J"""H_ -r /a ;_,,,~~r/,f;} ·_ , · /'-,I) ..;. H ➔ ~~/Jr/. 

TeopeTHt!eCKOe pacCMOTp8HH8 BepOSITHOCTetl 3THX nponeccoB 6wro 

.ztruto B pa6orax _(?-II). O.IUIHM H3 HHTepec~ux pesyJiuaxoB- ;~~x.pac5oT 
' . ' ' ' ' ' ,· ·- ,, ' ' ' 
SIBJISie.TcSI xo, t1To cet1eaHe npou;ecca 2) ea: AB a nopSIAKa npemnuaeT 

CetreHHSI _ OC TaJI:&H!:,JX npOI.\8CCOB. 3eJI:&,ll;~BHt! ,H repWTet!H (?) nO_Ka~a,rn; 

t!TO B npo_~~cce. pacceSIH HSI BBH"JIY HeltrpalI:&HOCTH J,re3onpoTOHa CYIJl8CT..;, 

Byel' BeC:&Ma 34XP8KTHBHHil M8XWrn3M "nepeCKOKa" MD-M83OHa: OT .O)tHOrO .. 
'. . ~- ~ ' ~ .. •. . 

npOT0Ha K ApyroMy C 0)tH0BpeMeHHHM nepeX0)t0M B HHJltHee .COCT0SIHHe .· 
. . . . . ,,._ . . ' 

cBepXTOHKOll cTpyKTYPlil~ E.naroAapSI ToMy, llT0 BepoSITaocn 3THX.nepec

I~~K~B. (~ ro9ceK-t) H~ TpH ~OpSI.I(Ka ~peBHmaeT BepOJITHOCT:&.-P~Cna.zta 

M~-J.{83?H~- .. c. ~;"~·-=0~5.I06ceK-I), ~e;onpoTO~hl 3a BpeMSI ZH3HH MIO-
. . . . ·•· .. . ··::,. , 

M83OHa IlOJIHOCT:bJD nepell,IzyT B OCHOBHOe OOCTOJIHHe CBepTOHKOti CTPYK-
. . . . •··, . . , .,, .. ':"· . . 

Typu. PesyJI:&TaTOM HaJUf~Urn 31'.HX nepeXO)tOB )tOJIZHa SIBH,TLCSI nOJIHaSI 

.ztenpJISipHsatiHSI Mi>.:.MesoaoB. 
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§ 3. 3 Kc n e ~HM e HT.~ 

lIOJI.!Ipl•iSa~~.11 Mio-¥830HOB np_H OCTaHOBK8 HX B :EH,llKOM BO,D;OpO,lle 

H~CJI8,llOBaJiaCh nyTeM H3MepeHHSl aHH30TpOilHH B yrJIOBOM pac'npe)iene

,i_lH,H 3JI8KTPOff~B pacna,lla (_6). 

IIy'llOK OTplU~aTeJII,H~X I1-M830HOB C 3HeprHelt~I50 M3B H HHT8HCHB

HOCThl>~900 ·II/c!l.ceK aanpaBJISIJIC.R Ha 3KcnepHMeH:ran1,HyD ycTaHOBKY 
• 1 ' 

(pl-IC. I) .. · .Il)rSI TOpMOJlt8HJ/I.R Ml>-M830H0ll H "o.'llHCTKH" ny'llKa OT I1.;.Me30HOB 
, '"• 'l •• 

-HcnoJI:&SOBaJIHC~ an.JOMHHHeBHe ipHJit,TpH c:·o611(elt TOJill(HHcitt; paBHOlt 32 CM. 

. 't!acn MD-M830HOB; npoti.n;.R t1epe3 <pHJI:&TpH, OCTaHBJ3JIHBaJIB.CE, B MHlll8HH 

_ .c JltH.n;KHM. Bo.n;opo.n;oM. MHllleHL npe.n;cTaBimna io6ott 06ut1ituif cTeKJI.flHHHtt 

AI,Dap ■- ·BHy:rpeHHHM ,ItH8M8Tp cocy.n;a )tI,IOapa 6HJI paBeH !5 c'M, ~HCo'i•a 

cocy.n;a paBa.11nac1, 30 CM---Ha MHlll8Hh·6HJia aauoTa.ua xa:rymita HS •Me,n;aon· 

npOBOJIOKH, npe,ItHa.3Ha'leHHa.R )tJI.fl 003,ItaHH.R MarHHTHOrO IlOJia;·He06XO-

. .D;~O.r9 )VIS. ppel\eCCHJ/1 MD-M830HOB. )lJIH . perHCTpaUHH MD-M830HOB, . . ~ ~ . 

· .. na,ItaDll(HX Ha MHW8III,, HCnOJII,30BaJIHCL ,D;Ba CUHHTHJIJISl[UiOBHHX C'l8T'llHKa 
'· , ~ ~' . 

»'I H ~. 2'' BK,1Ill'l8HHU8 Ha C~Bna.iteHH8. 3JI8KTpOHH OT. pacna,Ita Mm-Me3o-

~~B n MHlll8HH _perHCTpHpOBaJIHCE, cqe TqHKaMH Ji 3 H Ni 4 ,' Taitx'e BKJIIO

q~HDUMH Ha COBn~eHHe. Pa3J>8m8.ll11tee Bp8MS! c~eM cosna,neH~tt•paBH.flJIOC:b 

5. !0-~CeK._ B ,X.a'll8CTB8 C1lHHTHJIJI.RTOpOB HCilOJIL30BaJiac:& . ruiaCTM8.CCa 

(2~ p~te*HHJia B noJIHCTHpone +O, I otNP.o). ClUIHTHJIJI.Rtopu · HMeJIH 
. .. . 

.c~8,Ityllll(H8 _pa3M8pH: ,D;HaMeTp IOO IIM.H TOJill(HHa. 6 MM. MeZ,D;y_C'l8TttH-

JtaM~ j& 3 -~ J _'1 p~CllOJiaraJICH napaq>HHOBHlt q>HJihTp TOJI~~HO£! 6. r/cM2 • 

· 3JieKTPOHHaJt. _cxeM~ padoTa'.IIa · cnemrDutHM o6pasoM. lli.mynic • co : cxew 

OOBila,It8HHlt J+2, 3a,ItepJB:aHHLli:t Ha 0,5 MCeK, OTKpUBaJI CX8Mj' nponyc

KaHH8 ("Bopota") Ha Bp8MSI I,? MC8K. fumyJI:&C!') CO CX8MH' COBil~8HHlt 

3+4 npoxo.D;HJIH t1epes "BOpo:ra", nocTynaJIH aa nepectie:raoe· ycTpot:tctBO 

H perHCTpHpOBa,JIHCh MeXaHH'lleCKHM C'lleT'llHKOM. 0.n;HOBpeMeHHO, HMilYJILCH 
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co cxe:w COBn~eHHtl · I+2 IlOCTYilaJIH Ha CBoe: 'nepeCtJ8TH08- ycTpOtlCTBO, 

noita38.HHSI ItOTOporo CJIYJltWIH B KatJ~CTBe· MOHHTOpa. TaKHM oc5pa.30M, 

cHcreMa perHcTpHpOBaJia sJie1t-rp.0Hhl, HMeIOi!tHe ~poder dom,me 8 r/c!l, . :, . 

KOTOphle oc5pa3yJOTCSI B HHTepBaJie BpeMeHH OT 0,5 )CO2 MCeK~ cnyCTSI 

no_CJle OCTaHOBK!i Mi5-:-M830HOB, B BO,ICOpo.zce. YrJIOBOe pacnpe,IJ;eJieHHe 3JI8K

rp~HOB, HCCJI8,IJ;OBaJIOCI, nyreM HSMepeHHSI tIHCJia 3JI8KTPOHOB B .3aBHCHMOCTH 
< ; ~- • ~ 

OT. B8JIHtmHbl Ha.MarBHtJHBaIOl!l8ro TOKa B ,Jta:rynnte. 0c5JlaCT:b H3M8H8BHSI 
. ·. ·, . . . . . ,' . . .,,, 

HanpstJlteBHOCTH ¥arHHTHOro IlOJIJl, .B KOTOpOM BaXO,ICHJiacI, MHll8HJ,, · COOT-

BeTCTBOBaJia paCCtJHTaHHOtl ,ItJISI npeneccHH M83onpOTOHa B TPHnJI8THOM 
':' ,., . ' 'I ,.. 

cpcTOSIHHH. B ~TOM COCTOSIHHH M83,o,npOTO,H HMee:r MarHHTHbltl MOM8HT ,pan-

• _usn :_npHc5JIH3HTeJIJ,HO .}iarHHTHOMY :L!oMeHTY M10-Me3oHa, a yrJio~on MOMeHT 

. r =l/2 ,-~I/2 = I.. HeTpy,ICHO n?Ka3aT:b, .UO tJaCTOTa. npB,UBCCHH M830-

npOTOHOB :a.none H dy,IJ;eT B ,IJ;Ba pa3a M~HJ,We, tJ8M ~aCTOTa npenecCHH, 
' : ,·. . . . 

KO ropylO COBepmaK>r CBOl'.50.I;HH e MJ0-1,fe30JIU. .If)ISI CHHE8HHJl ypOBHJl woaa 

O,T IlOCTOpOHHero ,H3JlY.tJ8HHJl , CtJeT~mtH H MHW8HI,. OKpyJitaJIHCI, co Bcex 
'. ,- '· - .. _·,' ·-' ···-

CTOPOH CBHHUOBOtl 3all\HTo,n TO_JilllHHOIO 20 CM •. OdliltJHO B onblTax CKOpOCTI, 
, •• • • • • j . . 

qt1eTa SneRTPOHOB dblJia OKOJIO 20 B 1U1HYTY•.· YpOB8HE, qJOHa C_OCTaBJISIJI 
.,. •' . . . . 
4 OTCtieTa B MHHYTY H He 3aBHC8JI OT nOJIJl H. Taiton. "HH3KHttff YPOB8HI, 

< : ; •• •• • •• : • • • • ~ ; ', •• • • 

<pOHa B 3THX onhlTaX Y.ICaJIOCI, noJIY.'tlHTl> dJ1aro,1tapR HCilOJII,30BaHHIO B Ka-
~ • •• • , • • • • < -·· : • \ • .. ' 

qe,c TBe )tI,IOap8-, -M~l!I8HH, 3a!JtHTbl H: Ha.MarHHtJHBaDlll8ll rtarymKH B8!1l8~TB 

C OT.HOCH;·~·~HO dOJII,WHMH ,l- , BepORTHOC'rI> pacna,Ita Mi5-~830Ha· B ,KOTO-
. .. .. . ' - '· '.". ' .. ~ . ' . . .. :; ' ' . 

. JHJX 'OKa3blBaeTCSI; Ma.non.~ B om,1re H8 ~b!JIO odaapy:iiteHO 3aBHCHMOCTH CitO-

poCTH ctiera 3JI8KTPOHOB ,.or. TOKa _Ha.MarHH'lHBalDl!l8tl KaTYWirn~ 'B8JIJ1'tlHHa 
' . . ,, ' ; ' ., ' 

It03cp<pMUM8HTa acm.wetpHH ·. Cl .. B yrJIOBOM pacnpe,ICeJieHHH 3JI8KTPOHOB 

. ~ac_n~,D;a . .1/6/=./'+~t'd;J noJI~tlliJI~6;I, P8:BHO~ .. Cl=-0,0I.:t,O,OI. B npHB8-

~8HHYID B8~lit1HHY o, . db!JIH BB8,IC8Hbl nonpaB_KM, .yq,HTSBal011tHe :epeua sa-
' 

,D;epJCKH,mHp~ay ."Bppot", pacna,D; MID-Me3?HOB _H reJ1eCHbltt yron ,1te,:e&Topa 

3JI8KTPOHOB. YKa3aHHaR omH6Ka RBJI88TC8 CTaH,ll;ap_TH!i!M c:i:a,THC,THqe_cKHM, 

OtKJIOH8HH8M. 

\ 

• 
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§ .4. HHTepnpexa:rurn: noJiyqeHHblX pesym,taToB. 

. KaK BH)UIO H3 BeJIHtrn:Hbl a , yrJIOBOe pacripe,IleJieHHe 3JieKTpOHOB 

OKa3aJIOCb H30TpomrnM B µpe,n;eJiax· OIIIH<50K omua. I.fa pe3yJibTaTOB 

H3MepeaHn BeJIHtIHHb1 0 ,MO:lltHO onpe,Ile~HTF,· CTe,neHb llOJISlpH3~Hlf £? 
M10'."'M830HOB B Me30BOAOPO.Il8, eCJIH HCilOJII:,30BaTb 3HepreTHqecKyIO 

saBHCHMOCTb. aCHMM8Tplrn: SJI8KTpOHOB B ./'t. e'tpacna,Ile (I2) •. Ey;eM 
.-,. ' . ' . 

C'llHTan, tITO nyqKH MIO-M830HOB, noJiytieHHb1e C, BHYTP8HHHX 1,mmeHett 

CHHXPOUHKJIOTPOHOB, IDJeIOT npHMepHo O.IlHHaK0By10 cxenear:, noJIRpH3aUHH 
· fr~J. · 

He3aBHCHMO OT SHeprHH"Il!)OT?HHOro nytIKa. IIpH npe,n;noJIOJIC8HHH, 'ITO 

HCllOJib30BaHHiilt;i Ha.MH nytIOK Mio-Me30HOD HMeeT TaKYIO lite CT8II8Hb noJISI°-· 

pH3aUHH, KaK H nyttKH Mld-M830HOB, MOXHO oripe,n;eJIHTb B8JIHtIHHY _fJ 

HS noJiytieHHoro B pa<5ox/D) aepaBeHCTBa ,:!a:G,/':!G "9'l7a, r.zte 6o.:. 
K03qxpHUH8HT acmruetpmr ,IVISI· BCero HHTerpaJibtlOrO Cm3KTpa. H3 3TOrO 

HepaBeHCTBa CJie,n;yeT' ''1Tb ~ ,,0 = (,,t. 51'-:t ~- 9/% . 
Ra.It YKa3b1BaJIOCb B ·. § I A8llOJISlpli3al{HSI Me30HOB Hs-sa TOHKOM H 

CBepXTOHKOtt CTpyKTypbl B 'npouecce o<5pa30BaHHJI M830llpOTOHOB SIBJISl

eTCJI H8llOJIHOii • .I{enOJISlpH3auHSJ M830HOB B npottecce pacceSIHHSI.M830-

. npOTOHOB. B MarHHTHl-JX. noirnx 'aTOMOB <5y,IleT H83HaqHT8JlbHOtt H3-3a 

MaJIOrD tIHCJia coy,IlapeHHii, HeodXO,IlHMblX ,IVISI nepecKOKa MIO-M830Ha B 

HHJICHee cocxoJIHHe cBepTOHKOtt cxpyxxypbl~ (I4,r5? CJie.ztoBaTeJI:&Ho, 

·HadJID,I(aBmaHCR llOJIHM )t8IlOJISlpii3aulrn, llO-BH)tHMOMy-, CBSl3aHa, B OCHOBHOM. 

c npeAJIOXeHHb1M'H~E.3eJib,ll;OBHtteM H C.C.I'epmxettHoM Mexaa1-1s1,1ounepec

. KOKa MJO.;;.M830Ha OT O.IJ;Horo "npoTOHa K .npyrouy C 0,I{H0BpeMeHHblM nepe

XO,I{OM B HH:m:aee COCIIIOSIHHe CB8pTOHKOtt CTpyKTypbl. 3TOTpe3yJibTaT 

. SIBJIJI8TCJI npHHl\HllHaJI bH0 Ba.JltHblM. OH miKa3b1BaeT, qxo onpe.I{eJI8HH8 

BH,IJ;a B38.IDAO,Il8t1CTBHJI MIO-M830HOB C lIYKJI0Ha.MH nyxeM H3MepeHHSI yrJio

Boro pacnpe,zteJieHHJI H8t1TpOHOB OT peaKUHH /-..,./'~ M+Y . B lltHAKOM 

· BOAOPO.zte H8B03MOXHO H3-3a IlOJIHOtt A8DOJIS1pH3artHH M830HOB. 

/ 

• 
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BosmutaeT Bonpoc: HeJI:&3H JIH Ka.KHM-fnic5o o6pa3oM 1rn6aBHTbCR 

OT .n;enoJIHpl13alJ,HH MIO-Me30HOB? l!TO KacaeTCSl ycTpaHemrn _.nerronnpH-

3arri,m H3-3a TOHKOti H CBepXTOHKOM CTPYKTypu, TO J:!fIOJIHe oqeBMAHO, 

qTo aToro c.n;enaT1, HeJI1>3.fl. qTo KacaeTCH· ycTpaneHH.f! AenoJIRpH3alJ,HH 

H3_-3a uexaHH3Ma "nepeCKOKa", TO,Ka3aJIOC1, dbl, AJI.f! aTOti ~eJrn MO}!IIO 

HC nOJib30BaTb rasoo6pa3Hbli:t BOAOPOA, r ,l{e 'IIHCJIO . C TOJIKHOBeHHi:t MC30-

npOTOHOB c aTOMa.MH. BO,n;opo,na'6y,neT M8Hhwe, a CJie,noBaTeJI1>Ho,6y.n;eT 

M8Hl>We 11 'IIHCJIO "nepeCKOKOB". 0.n;Ha.KO :3TOT nyn BOCCTaHOBJierrnn 

nOJI.f!PH3a.I.Urn SIBJI.f!OTC.f! Hepa3yMH~M no TOM npH'IIHHe, qTo BepORTHOCT h 

BumeyKa3aHHblX nepeXO,D;OB HaCTOJihKO BeJIHKa, 'IITO "nepEiCKOK 11 npOHC

XO.l{HT cpasy ,ire nocJie_ nepBhlX H8CKOJI1>KHX coy.I(apeHHlt ( 7, r4). 

CJie,eyeT OTMeTHTl> (I4), tlTO H36exan .n;enoirnp1rnalJ,lU) M10-:ue30HOB 

H3-3.a MeXaHH3Ma "nepeCKOKa" H H3-3a CBepTOHKOit CTpyKTYPhl MOiltHO. 

TOJII,I(O B TOM cn,yqae ,' ecm1 y,naCTC.f! DOJIHOCTI,IO no1rnp1rnoBaT.b cpe,ey 

· (Bo.n;opo,u) ·B HanpaBJiemi11 no1rnp1rna~1rn nytrir.a M10-Mes0Hon •.. 

· Burne 1m paCCMOTpem1 Bonpoc O · TOM, tlTO npOHCXO.l{HT C Mesonpo

TOHa.MH npH CTOJIKHOBeHHH HX C aTOMa.MH Bo.n;opo.n;a._· PacCMQTpHM. Ten:ep:r,' 

qTo·6y,n;eT npoHCXO)l;HTh c MOJI8KYJia.MH Bo,n;opo.n;a.npH CTOJIKHOB8HHH C 

HHMH MesonpoTO'HOB. RaK H3B8CTHO, o6hlKHODeHHblrt BO,~opo.n; Ha 75% . 

COCTOHT. 113 MOJier.yJI opTOBO)lOpo.n;a C napanJieJII,Hb!MH .fl,llepHblMH cnmrn.MH. 

H Ha 25% H3 MOJieKyJI napaBO.I(Opo.n;a c aIITHnapaJIJI8JII,HblMH cnHHa.MH. TaK 

KaK ca.MonpOH3BOJILHble nepeXO,Ill:,I Mex.n;y OpTO- H napa-MoJieKyJiaMH He

BO3MOXHB, To cooTaoweaHe 3:I coxpaHSieTcSI H B XHAKOM no.n;opo.n;e; 

TOJI&KO B npHCYTCTBHH onpe.n;eJieHHb!X KaTaJIIl3aTOpOD (aanpHMep' a.KTH-

. Bl'lpOBaHHOro yr1rn) MOilCHO ocymecTBHT.b npa.npWiteirne opTOMOJieKyJI B 

napaMOJieKyJIIJ.. HeTpy,n;HO y6e,n;HT1>C.f! B TOM, 'IITO B npHCYTCTBl'IH.M830-

npoTOHOJ:l Hs-sa uexaHH3Ma -"nepecKoKa" MollteT.npo11cxo.n;Hn npeBpWite

HHe .n;pyr B .n;pyra opTo- 11 napa-MoJieKyJI. IIoaTOMY, ecJrn · o6Jiyqan 
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BO.n;opo.n; nytIKOM MIO-.Me30HOB )];OCTaTOl!HOi1 I'IHTeHCI'IBHOCTI'I, TO CO OTHO-

meHI'le 3 I .I'l3l,l:eHI'ITCSI H CTaHeT 6Jill3K11M. K I : I• 

§ 5. B bl B O A bl •• 

L · MeTo.n;oM CUHHTHJIJISii..U10HHWC cl!eTl!HKOB. H3MepeHo yrJioBoe pac

npe.n;eJieHHe :rneKTpOHOB' OT pacna_naOCTaHOBHBIIrnXCSI1'.fio-Me30HOB B liCHk 

ICOM Bo.n;opo.n;e; OHO OKa3aJIOCo Mso±ponHb!M B npe,ieJiax ournc:5oK onb!Ta. 

2. Ha ocHoBamrn pesyJiuaTon 11sMepemu1 yrJIBBoro pacnpe.n;eJiemrn 

. :rneKTpOHOB pacna.n;a onpe.n;eJieHa CTeneHb flOJISipM38.UHI'I rv1io..:Me30HOB B 

Me30BO.I(Op0~JJ;e; OHa·paBHa(2,9 :!:. 2,9)%. 

3 .Ha.6JIID,ItaBmaJJCJJ flOJIHM .~enoJISip,l13al\Hfl Wo-iie::ioHOB, no-:lrn.n;nMO;Ay, 

CB.!l3aHa, ·B OCHOBHOM, C npe.n;J!OlKeHHblM ;!;E~3eJI:&.JJ;OBH1.leM 11 C.C. rep

illTetiHOM MeXaHH3UOU "nepecimKa" Ll!O-Me30Ha OT 0,ll;HOro npoTOHa IC 

)\pyrouy C O,D;HOBpeM:eHHhlM nepexo.n;oM B H11i!!:Hee COCTOSIHI'le CBepXTOHKOM 

CTPYKTyphl. 

4. Onpe.n;eJie1rne BM.n;a B3aMMO,nenc T.BHSI Mi6-Me30HOB C HYKJIOHaMH 

nyTeM · H3Mepemrn yrJioBoro pacnpe.n,eJieHMSI net-iTpOHOB OT peaKUHM 

_/'f--f ,P '~ M-f' ;)' B Y.\H.JJ;KOM no;n;opo.n;e H0B03MOliC!!O H3-3a IlOJIHOl! .n;eno

JI.fipnsaum1 M10-Mesouon. 

B 38.KJIIDl.leHne aBTOphl Cl.lI1TaIOT cBoMM ,n;onroM no6Jtaro.n;ap·nu .fI. E. 

3eJio,noBMqa M c.c.rep1nenua sa npe,n;ocTaBJie1rne nosuoJKHOCTH osHa

KOMHUCSI c HX pa6OTOti ;n;o ee ony6JIMKOB aHMSI H 06cyJK,JJ;eH1t1e no.nyqeHHblX 

pesy.nuaToB. 
{' J •• 

AnTopu Ta.KXe 6Jiaroi14apubl B~ Ee.nSieBy n E. 3axapoeBy sa .1,moroqnc

JieHHhl~ .n;MctycCHH n noCTOBHHUU MHTepec .K pa6oTe. 
,. •• '-!.. . 
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