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AHIICPT K. H llp. Pl5 - 10661 

3KcnepHMeHTanbHOe 11ccne1IOB8HHe CTPYKTYPbl 

MIO-Me3opeHTreHOBCKHX cneKTpOB B XHMHqecKHX coe11uHeHugx, 

co11eplK8WHX 8TOMbl 830TB, cepbl H yrnepo11a 

TTpe11craB11eHbl peaynbT8Tbl H3MepeHHlt Me3opeHTreHOBCKHX·- cneKTPOB 

-11p11 ;aaxaa,re, OTpHUaTellbHblX MIOOHOB B XHMuqeCKHX' c'oe11uHeHHgX cepbl 

H 'aao.Ta, ii:y11a 3TH 3neMeHTbl B'-:OIIS!T C paanH'IHOit BaneHTHOCTbIO, a T8KlKe 

B yrneBO11opo11ax. B coe11uHeHH8X 830TB o6HapylKeHa 38BHCHMOCTb CTPYKTY

pbl MeaopeHTreHOBCKHX nHHHit OT aaneaTHOCTH, HO HeT 38BHCHMOCTH OT ee 

3H8K8, nng cepbl H yrnepo11a HHK8KOit 38BHCHMOCTH HeT. CrpyKTypa cneK

TpOB H3 yrnepOIIOB He o6bgCHS!eTcg MO/IellblO 6onbWHX Me3OMOlleKyn, a H3 

830TB H cepbl - He cornacyeTCll co ·cne1ICTBHSIMH 3TOit ,!,,10/Ie/lH• '• 

Pa6oTa BbmonHeHa B -na6oparopu,u S111epHbIX· npo6neM OHHI1. 

Ilp~np■HT 061.en11eHJi~ro ■■CTIITYT& •Jlepnii ■-~cnejo~IJ Jly6a~ 1977 
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Andert K. et al. Pl5 - 10661 

Experimental Stu-dy of the Structur'e · of 
Mu-Mes_ic, X-~ay Rad,iation Spectra in 
Chemical',Compounds Containing N'• S<'and -C'Atoms 

The results_ of 'measurements of mesic X-ray spectra 
at the capture of negative muons in chemical compounds 
of- S and' N, · containing ·these elements_ -with various· va
lency.--. and hydrocarbons .are, presented.-. In N,.:compounds 
there is observed the d~Rendence _of the mestc X-ray 
structure on the valency. but not any dependence on 
the valency sign. Such a dependence was not observed for 
S. The structure of spectra from carbons cannot be 
explained by "large mesic molecule" model. and ones from 
N and S are in a contradiction with the consequences of 
this model. 

The investigation has been_ performed at the 
Laboratory of Nuclear ~roblem. JINR. 

Preprint of the Joint Institute, for· Nuclear Research. Dubna 1977 
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()6~apy)l(enua.11 a /I/ JaBHCHMOCTh crp;.KTYPhI M10-~e30-
peHir_eHoac.KHX Cile.KTpOB O'.f xapa.KTepa' XHMHq_~CKOH CB.113H 
HCCne,!\yeMoro 'aTOMa AO 11aCTOH1Qero apeMeHH He HMeeT 
o6'hHCHeHH.H '121 ~ IlocKonhKY AO ~ocneAHero apeMeHH JKcne -
PHMeHTanb~O 3TO_T 3<l>4ie.K;r- _HJy 1-1ancH B OCHOBHOM Ha Me1an
nax H HX coe,!\HHeHH.IIX / 3/: npe,!\CTaBn.HeTC.11 uenecoo6pa3HblM 
pacnpocrpaHHTb 3KcnepHMeHThl Ha APYrHf,!, .KnaCCbl XHM_uqe • 
CKHx··coe,!\HHeHHH C uenbIO BhlHBneHH.11 HOBhlX Ja.KOHOM~p
HOCTeii •. 

Ha'.MH 6bmH H3MepeHbl 3Hepreruqec.KHe cneKTpbl MIO· 
Me3opeHTreHOBCKOX:-Q _HJnyqeHirn rpynnhl COe,!\HHeHHH, co-
,!\ep)l(alQHX aioMhUC , N H S . · · 

AnH N- H s -co,!\ep)l(all.lHX coe,!\HHeHHH Hccne,!\OBanacb 
BOJMO)l(HaH 1<oppen.11uu.11 /KaK 3TO cne,!\yer HJ MoAenu 
6onblIIHX MeJoMoneKyn 131/ CTPYKTYPhl cneKTPOB c aaneHT· 
HOCThlO aTOMOB aJoTa H cepbl. Ilpe,!\BapHTenhHhie pe3ynh· 
Ta Thi ,!\ITH 3THX COe-.II.HHeHHH ony6nHKOBaHbl a· ! 4!: B opraHH· 
qeCKHX COe,!\HHeHH.IIX /yrneBOAOPOAaX/ HJyqancH aonpoc 
JaBHCHMOCTH CTPYKTYPbl cneKTpOB OT xapaKTepa XHMnqe -
CKOH CBH3H aTOMOB yrnepo;ia_. 

- ttJMepeHH.11 npOBO,!\HnHCb Ha MIOOHHOM nyqKe MeJoinioro 
Kami.na CHH:Xpi:>I,iHKJIOTpOHa 1!f6opaTopifa .11,!\epHhlX. n106neM . 
OHJltt.· MeroAHKa HJMepeHHH onucaHa a pa6oTe 12 • _Bee 
Mnmea'u 6hmu MapKH "11" HJIH "qAA''. Tonll\HHhI ux Bh16u
panuc1. . f'a.KHM 06p'a3'0M, qro6bl pa3l{OCTb nonpaBOK Ha 
nornomei!'ue' .U,JI~ KpaiiHHX niianii K-cepu~ Me'3opeHTreHOB~. 
CKOro HJnyqeHiui HC~J'Ie.ijye~u~ro 8.TOMa' He hpeBhIWana ioJo. 
An,i: HJMepeHHH cneI<~P08- B_ ;c,91;!AHHeHHHX, CO,!\ep)l(alQHX 
CH N' ucnonb30Ba.ric.11 nnaHapHi.iii, 06'he,-io:-1. ~.:4 CM~Ge(Li) -
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.D,CTCKTOP /:rnepreTH'-ICCKOC pa3pCIIICHHC 660 3B npn Ex = 
= l 00 1<3B/' .n,nH H3MepeHHH Ha s -co.n,ep)Kamux MHllleHHX -
.D,CTCKTOP 06'bCMOM 41 CM 

3 C 3Hepd!TH'-ICCKHM pa3pe1IIe
HHCM 2 1<3B npu Ex = 100 1<3B. 

)].ml onpe.n,eneHHH HHTCHCHBHOCTH nHHHH, nony'-laCMblX 
B H3MepeHHblX MC3OpCHTrCHOBCKHX CilCKTpax, npOBO.D,HnOCb 
qmTHpoBaHHC qiopMbl 3THX nHHHH K rayccOBCKHM pacnpe.n,e -
neHHHM C Y'-ICTOM acHMMCTpHH 3KCnepHMCHTanhHhIX pac -
npe.n,eneHuii. 

)].nH onpe.n,eneHHH OTHOCHTCnhHhlX H3MCHCHHH B CilCKT
pax MIO-MC3OpCHTreHOBCKoro H3ny'-ICHHH aToMa, BXO.D,H
mcr·o B pa3nH'-IHhlC XHMH4C_CKHe C_OC.D,HHCHHH, H<;;nonh3OBanach 
cne.n,ywmaH npoue.nyp~.. CHaqan~ .n,nH ~cex riony'-ICHHhlX ' 
COCKTpOB onpe.n,enHnach .(}TIIOCHT.e.JILHaH HHTCHCHBHOCTh ino 
OTHOWCHHIO K cyMMapHO~ HIITe~CHBHOCTH nce'x nHHHH K- ce -
pu~/ i<a)KJJ.~ii iIHH_HH. Ilpu :noM He n11ocnnacL nonpaBK~ Ha 
3He~re!H'-ICCKYIO. 3a~HCHMOCTh 3ql,CKT~BHOCTH ~CTCKTopi. 

·. . . . . . , .. . .· Ii . . 
Ilony4euuL1e TaKHM o6pa30M; HHTeHciiBHOCTH T OTHocu-

nucL K COOTBCTCTBYIOI.UHM HHTCHCHBHOCT HM penepuoro coe-

.IJ.HHCHHH (!.U . 2 'O fipH TaKOM np~.D,CTaBJICHHH 3KCOCpHMCH -

TanhHhIX p.aHHblX npaKTH'-ICCKH HCT HCO.6XO.D,HMOCTH Y'-IHTLI
BaTh. OUIH6Ky onpe.n,eneirnH 3qlqJCKTHBHOCTH .D,CTCKTOpa, OO3-
TOMY B OUIH6Ky J)C3Y,nLTaTa BXp.n,HnH nttlllb CTaTHCTH4CCKHC 
OIIIHfiKH. , 

)].nH a3OTCO.D.CP,*aIUHX . COC.D,HHCHHH B · Kal{CCTBC . penepa 
6Lm BhI6paH MOn~KynHp_HhIH /)l(H.D,KHH/ a3OT /qiopManLHaH 
aaneHTHOCTh V ~0/' .n,n.H cepoco.n,ep)l(al,UHX ,._ 3nCMCHTapHaH 
cepa, r.n,e TaK)l(C V =O. )].nH yrneao.n,opo.n,oa.oKaJanocL 
y.n,o6HhIM pace Ma TPH,Ba Th H3MCHCHHH CilCKTPOB HaChllltCHHbIX 
coe.ziHHCHHii: no OTHollleHHIO K cneKTpaM: apoMa.TU'-ICCKHX coe
.D.HHCHHH rn 3THX .n,ayx· Kna·ccoa co_e.n,uHeHuii - K 1;paq>uTy. 

31<cnepHMCHTanLH.bi'e · pe3y~~TaT1>1 iipe.n,cTaaneHbI . · a 
math,~ 1,2 H iiap~c:)-3.113 .n,aHubi~ ma611.iii puc, .J cn~·.D.Y~T ,·. 
'-ITO iiineJICHBHOCTb . .ITHHHH cymecT'aeiiao yBenH'-IHBaeicH 
a6-iiH3JL. B~.D,JMoif rp~liHUbl K .-.·cepHH ,.D.JJ}i" C~C.D.lIH~HHii a Jo.Ta 

C "13an~'iifiiqcT1:;J<? V.=.(:fS+)Hi, _cp.~pHeHHI_O•·:c N 2 ,·!:- )].n'!,, 
COC.D,HHCHHH CC phi / ,,,a6A . .1 H puc. 2/ 3qlqJCKT / ecnH OH .Boo6me . 
cy~ec'raytT/ HMeei""'ni,'~i'nnononO>KHhIH 'iHaK: ' ' . - ' . ' 
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Puc'. 1. XuMu.:.ec_~uµ 3rjirjieKT!I (( y !~ / 
rjiyHKllU_JI n ) 8 toeouHeHUHX Q301lia. 

5 .•' -n 
( _!) .. KClK 

I V2Z() 

J(aHHbie .11.m1 yrneao.11.opo.11.oa·/cM. ma6A. 2/~rpynnupoaa

HbI no IlPHJHa:ky, CBJI3aHHOMY C Hamr•meM · HJIH · OTCYTCTBHeM 

,IJ,BOHHbIX· CBJIJeii yrnepOJJ,HbIX a TOMOB: B rpynny HaChII.QeHHblX 

yrneao.11.opo.11.oa . axo.11.xT: napaqmHbI · C5H12 , CsH 18 , C24 H5o , 

TeXHHiieCKHH UHl<JioreKcaH H IlOJIH3THJieH, a B rpynny apoMa

THI.JeCKHX - 6eHJOJI, Hacl>TaJIHH; .· IlOJIHCTHpOJI, .11.uclieHHJI H 

TOJiaH. BHyTpH Kam.11.oii HJ 3THX JJ.BYX 1:PYilil cneKTpbl HJ 
paJHblX yrJieBOJJ,OpOJJ,OB O,IJ,HHaKOBhii HO HMeeTCJI cyI.QeCTBeH

Hoe. paJJIHI.JHe B CTpyKType cneKTpOB apoMaTH'leCKHX "yrne

BO,IJ,OpOJJ,OB u coe.11.uHeirnii c HacbII.QeHHhIMH CBJIJJIMH. 3To 
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Puc. ,2. XuMu11ecKuil 3(/xpeKm e coe()uHeHUJIX cepbt. 

pa3nHlJHe 'HJinIOCTpHpyeTCJI puc. 3, Ha IC0T0P0M noJCa3aHo 

0TH0UieHHe ycpe,D.HeHHhIX cne1CTpoB H3 3THX ,D.Byx rpynn. 

O6pall\aeT Ha ce6JI BHBMaHBe xapaKTep 3aBBCB-

M0CTH 3'1>4le1CTa OT BenB'iBHbl rnaBHoro KBaHT0Bo·ro 

'iHcna n C0CT0JIHHH, nepexo.n C K0T0poro 4JopMHpyeT nHHHH 

K-cepuu, ,11.n.11 ncex uccne.nonaHHblX aTOM0B. · 

Ilony'ieHHbie HaMH pe3ynbTaTbl M0:>KH0 cpaBHHTb co 

cne.ncTBHHMH H3 Mo,11.enH 6onbWHX Me3oMoneKyn /3(EcnH 

ClfHTaTb, 'iTo·nepeX(),11. MIOOHa B CB.H3aHHOe COCT0H.HHe npo

HCX0,11.HT C O,D.HHalCOBOU aepo.HTH0CT.blO nyTeM O:>Ke - npouecca 

H~ naneHTHblX H 0CT0BHblX 3neKTpomi.x XHMUlfeCICHX coe.nu

HeHHH /TOilbKO B cnyqae yqacTHJI JCaK aaneHTHblX ,TaK H· oc

T0BHblX 3Ile.KTPOHOB MO:>KHO B paMKax Mo,nem16onhU:J_HX Me 30 :- ' 

MOneKyn .pacclfHTbIBaTb Ha HanHlfHe XHMHlfe~KHX 34>'1>eKTOB_ 

B CTpyKType Me3opeHTreHOBCK0ro H3nylfeHmf/, TO cne)J.ye.T . . , ~ ~· . - ~ ~ . 
O:>KH,D.aT_h anonue onpe,11.eneHHbIX . H3MeHeHHH B cneKrpax 

Me3opeH}TeHO~CK0J;"0 H.3nyqeHHJI B 3a_:tlHCHMOCTH OT 3HaKa_ 
H aenHlfHHbiV • : ·,.. ,_ · · · ·· · · · · · 

~ 
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Puc. 3. Omnocume/lb1toe U3Me11e11ue e crie,cmpe ·Me3opeiimze-: 
1l06CK020 U3/l)''WHUJl y2Aepooa OllJl 1lQCblU,eH1lblX Y.2/leeoc)o-
poooe !u apoMamu<1ecK_ux. 'y2Aeeooopqo9_e. . · 

,lJ,euCTBHTenbHO, IlOCKOilbKY Bepo.HTHOCTb nepexo,11.a MJOo-
Ha · H3 

YPOBHH 

'Me30M0neKyn.11pHoro. GOCTOHHHH' ·ua 'pa3,11.eneHHhJe 

Ka1Coro-nu60 aToMa · i3 ·· XHMHlfecKoM coe,11.HHeHHH 

,11.0il:>KHa 3aBHCeTb OT BepOJITHOCTH HaXO:>K,D.eHHJI Me30Ha 

B6nH3H 3Toro aToMa, TO, HanpHMep, YBenHlfeHue HHTeH

CHBH0CTH. nHHHH, COOTBeTCTBYIOI.UHX nepexo.ny H3 Me30-

MoneKyn.11puoro C0CTOJIHH.11, ,D.0il:>KH0 HMeTb MeCT0 B TOM 

cnyqae, Kor.na o6naKo aaneHTHhlx 3neKTpOHOB cMemeuo 

9. 



a cTopoHy,HccneAyeMoro aToMa /cnyqa~·oTpnuaTenLHOH 

aaneHTHOCTH/. H, Hao6opoT, )].nH coe)].HHeHHH, •r)].e aTOM 

HMeeT nono:>KHTenLHYIO aaneHTHOCTL /aaneHTHLie 3.neKTpo· 

HLI OTTHHYTLI OT Hccne)].yeMoro aToMa/, HHTeHCHBHOCTh 

nHHHH B6nH3H Blf)].HMOH rpaHHUbl K. cepuu . )].Om1ma 6bITb 

yMeHLineHa no cpaBHeHHIO c HyneBOH aaneHrHqcTLIO. 

HawH 3KCnepHMeHTanhHbie )].aHHble He OO)].Taep)l()].aIOT 

cne)].CTBHH MO)].enH 6onbWHX Me3OMoneKyn: B )].eHCT.BHTenL· 

HOCTH /CM. puc. 1/ 34><lieKT He JaBHCHT OT 3HaI<a aaneHT· 

HOCTH. 

)],nH Bcex yrneBO)].OpO)].OB, r)].e V =O H OTHOCHTenbHOe 

I<onuqecTBO BaneuTHLIX 3ne1<TpOHOB O)].HHaKOBO, cne)].OBano 

6LI O)l(H)].aTb H O)].HHaI<OBblX Me3opeHTreHOBCI<HX cneI<TpOB, 

O)].HaI<O /CM. ma6A. 2 .H puc. 3/ 3)].eCb Ha6nIO)].aeTCH pal· 

nHque Me)l(,ny apoMaT~qecI<HMH yrneBOAOPOAaMH H HaCLI· 

meHHblMH coe)].HHeHHHMH, HeOOHHTHOe C TOqKH 3peHHH MO· 

AenH 6onLWHX Me JOMone1<yn: 

)],aHHbie, nonyqeHHbie no CTPYKType MIO·Me3,opeHTre· 

HOBCI<oro HJnyqeHHH C 'N H s ·aTOMOB B paJnHqHLJX coe)].H• 

HeHHHX npOTHBOpeqaT cneJJ,CTBHHM MO)].enH 6onbWHX MeJo• 

Mone Ky~. Heo6xoJJ,HMbl JJ,anLHeHWHe HCC::JieJJ,OBaHHH JJ,nJI ycTa • 

HOBneHHH ct>aI<TOpoB, onpeJJ,enHIOLQHX H3MeHeHHH B CTpyKType 

MeJopeHTreHOBCKHX cneI<TPOB. 
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