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1. BBE,UEHI1E 

XttMWieCKUe 3q>q>eKTbI B Me3opeHTreHOBCKOM H3JIY'leHHH, H3BeCTHbie 

·y)!(e 6onee ,n;nyx ,n;ecHTHJieTnii:,' npoHBJIHIOTCH npu nepexo,n;e MIOOH0B Me)K)];y 

yp0BHHMH Me30aT0Ma, pacnonoiKeHHbIMH rny6oKO no,n; 3JieKTpOHHOH K-060-

. JI01IKOH. B TO iKe npeMH o6mett3BeCTHO, lJTO XHMHtJeCKtte CBOHCTBa 3JieMeHTa 

l onpe,n;eJIHIOTCH BHellIHHMH 3JieI(Tp0HHbIMH o6onotJKaMH • .IJ:nH ofrbe,D;ttHeHUH 

3THX, Ka3aJIOCb 6hr, He CBH3aHHbIX Me)K)];y co6oii: cpaKTOB 6hIJIO c,n;enaH0 npe,n;

Il0JIO)I<eHJie O TOM, lJT0 CTPYKTypa Me3ope1nreHOBCKoro cneKTpa onpe.n;eJIHeT

CH, rnaBHhIM o6pa3oM, Ha11anhHbIM pacnpe,n;eneHtteM 3aXBatJeHHbIX MIO0HOB 

no C0CTOHHHHM C pa3JIHlJHbIMH 3HatJeHHHMH yrnonoro M0MeHTa f , K0Topoe 

cy~eCTBeHH0 He H3MeHHeTCH B xo,n;e npou;ecca ,n;eao36y)K)];eHHH MC30aTOMa, 

H CKopocThIO nepe3anoJIHCHHH 3JieKTP0HHOH K-o60JIOIJKH, HCTomennoii B xo

,n;e npou;ecca OiKe 
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. 3KcnepHMeHTaJibHhIH Me3opeHTreHoncKHH cneKTP 

<pHTHpyeTCH pactJeTHbIM cneKTpOM npn: 3a,D;aHHOM HatJaJibHOM pacnpe,n;eneHHH 

no £ . KaK npanHJI0, 3TO HJIH CTaTHCTH'IeCKOe, P( f) ~ (2 e + 1) , HJIH MO,D;H· 

!pUll;HpOBaHHOe CTaTHCTHlJCCKoe, P( e) ~ (2£ + 1) • exp a£, pacnpe,n;eneHHe, 

r,n;e a - no,n;rOHOlJHbIH napaMeTp. lfa cpanHeHHH pactJeTHbIX H 3KcnepHMCH

TaJihHbIX pe3yJihTaT0B ,n;eJiaIOTCH BbIBO,D;bl 06 3JieKTl)OHHOH CTPYKType aTOM0B 

H MeXaHH3Me 3aXBaTa MIOOHOB. Ilpu 3T0M no,n;tJepKHBaeTCH, 'ITO xapaKTep Ha

tJaJibHOro pacnpe.u.eneHHH no e a 6oJihllIOH CTeneHH onpe,n;eJIJieTCH CHMMeTpH-

. ett 3JieKTpOHHOH o60JIOIJKH (CM., HanpnMep/3• 41 ). 

EcTh n: ,n;pyroii, 6onee npocToii no,n;xo,n; K HHTepnpeTau;n:n: 3KcnepnMeH

TaJILHhrx ,D;aHHbIX, KOTOpbIM Mbl H 6y,n;eM B ,lJ;aJibHettrneM nOJib30BaTbCH. OH 

0CH0BaH Ha KatJeCTBeHH0M aHaJIH3e 3aBHCHMOCTH OTHOUleHHH HHTeHCHBH0· 

CTeH Me3opeHTreHOBCKHX JIHHHH K 13! Ka OT XHMHtJeCKHX xapaKTepHCTHK 

aemecTBa MHUleHH. Ho noCKOJibI(Y CTporHH KOJIHlJeCTBeHHblH no,n;xo,n; K aHa

JIH3Y Me3opeHTreHOBCKHX ,D;aHHbIX eme He pa3pa6oTaH, none3HO HCnOJib30-

BaTb o6a MeTo.n;a aHann:3a pe3yJILTaToB. 

UenhIO HacToHmeii pa6oTbI HBJIHJI0Ch H3YtJeHHe XHMHtJecKn:x 3cpq>eKTOB 

B Me3opeHTreH0BCK0M H3JiytJeHHH xnopa H KIICJiopo,n;a, BXO,D;HIUHX B pa3JIHlJ

Hbie xn:MHtJecKn:e coe,u.HHeHHH. B KatJecTBe Murneneii 6bIJIH Bb16paHb1: NaCl, 
.NaCl 0 3 , Na CI 0 4 , H20. 

2. 3KCIIEPl1MEHTAJihHAH qACTb 

11ccne,u.oBaHHH 6hIJIH BblilOJIHeHbl Ha MIOOHHOM nytJKe cpa30Tpona O11Hl1 

no o6menpHHHTOH cxeMe. IlytJOK OTpHll;aTeJibHO 3apHiK8HHbIX MIOOHOB no,n;-
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8HEPTIIH, xaB 
PHc.1. Me3ope11TreHoBCKHH cneKTP aaTpilll B NaCl. 

TOpMa)KllBaJICH yrnepO)].HhIM 3aMe)].JIIITeJieM, TeJieCKOII H3 qeTbipex Cl(IiHTliJI• 

JIHl(liOHHbIX cqeTqliKOB BbI)].eJIHJI OCTaHOBKY MIOOHa B MlillleHII. G~ (Li) -)].e

TeKTOp B coBrra)].eHIIII c cIIrHanoM ocTaHOBKII MIOOHa (C 1 C 2 C 3 C 4 ) pe

rncTpIIpoBan Me3opeHTreHOBCKlie KBaHTbI. TIIIIIiqHoe pa3pernarow;ee BpeMH 

CliCTeMhI OT6opa co6hITHll COCTaBJIHJIO 18 HC. 

CqeTqHK aHTliCOBIIa)].eHIIll C 4 BblIIOJIHeH B Bli)].e CTaKaHa li3 Cl(HHTliJIJili· 

pyrow;en IIJiaCTMaCCbI_ Ha OCHOBe CTIIpona. BHyTpeHHHH )].HaMeTP CTaKaHa 

70 MM, rny6IIHa 100 MM, TOJIIl(HHa CTeHOK 5 MM. MnrneHh pacrronaranach 

BHYTPH CTaKaHa rro.ll. yrnoM 45 ° K rryqKy MIOOHOB II Ge (Li) -)].eTeKTopy 

c qyBCTBIITeJihHbIM o6'beMOM 40 CM 
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• CrreKTPOMeTpliqeCKHH TpaKT 6bIJI CO· 

6paH Ha 6a3e 3JieKTpOHHbIX 6JIOKOB ORT EC. Ero 3HepreTITT0CKoe pa3perne

HHe cocTaBJIH.JIO 2,9 K3B Ha •Y-JIIIHIIII 
6° Co. 

MIIrneHH IIMenII B rrnaHe cpofMY 3JI.JIIIrrca. Tonll(HHa MIIllieHen rro rryqKy 

COCTaBJIHJia OT 1,5 )].O 2,5 r/cM • KoHTettHep MHllieHII HMeJI ,I1,IOpaJIIOMliHHe

Bbie CTeHKH TOJIII.(HHOH ~ 0,6 MM. IlJIOCKlie IIOBepXHOCTH KOHTettHepa rrpe,n

CTaBJIHJIH co6ott MattJiapoByIO IIJieHKY TOJIII.(HHOH 20 MKM. 

KanII6pOBKa Ge (Li) -)].eTe~opa rro 3cpcpeKTliBHOCTH rrpoBO)].liJiaCh 

C IIOMOID;hIO TaKIIX )Ke, KaK H liCCJie,nyeMhie, MlillieHett C paBHOMepHO pac

rrpe,ll.eJieHHbIMH rro IIX o6neMy paAIIoHyKJIII)].aMII 
152Eu H 

133 Ba. TaKon 

MeTO)]. KaJIIi6poBKH HCKJIIOqan Heo6XO)].liMOCTh BBe)].eHIIH rrorrpaBOK Ha reo

MeTpliIO H Ha caMorrornow;eHIIe. 
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ArrrrapaTypa, BhIIIOJIHeHHaH B cTaH)].apTe KAMAK, pa6oTana Ha JIIIHHH 

c rrepcoHaJibHhIM KOMIIbIOTepoM "IlpaBeu:-16". Ha pIIc.1 rrpe,D;CTaBJieH, B Ka

qecTBe HJIJIIOCTpau:rrn, Me3opeHTreHoBCKIIH crreKTp HaTpIIH B NaCl • 

3. PE3YJibTAThl I1 OBCY)K)lEHHE 

Pe3yJihTaThl li3MepeHlill liHTeHCHBHOCTen Me3opeHTreHOBCKliX JiliHlill L • 
II K-cepIIn xnopa, K-cepIIn HaTpIrn II KIIcnopo)].a B NaCl , NaC10 3 , NaCJO 4, 

a TaK)Ke K-ceplili KliCJiopo)].a B BO)].e, rrpe)].CTaBJieHhI B Ta6n.1-3. 

3.1. Xnop 

Ilpe)K)].e BCero o6paw;aeT Ha ce6H BHIIMaHIIe cna6aH 3aBIICHMOCTh CTpyK

TYPbI M~3opeHTreHOBCKOII K 0cepun xnopa OT ero XHMIIqecKott cpopMbI 

(rn6n.1). A Me)K)].y TeM BaJieHTHoe cocToHHIIe xnopa B PHAY NaCl , NaC10 3 , 

NaCl04 H3M0HH0TCH OT -1 )].0 +7. MO)KHO IIOIIhITaThCH o6'bHCHiiTh 3TO TeM, 

qTo B NaCl II NaCl O 4 IIOHhI xnopa, BCJie)].CTBIIe Hachrw;eHIIH saneHTHhIX 

B03MO)KHOCTett, liM0IOT KaK 6hr 3aKOHqeHHYIO 3JieKTPOHHYIO o6onoqKy, rro

,no6HyIO o6onoqKaM 6naropo,a;HhIX ra3oB: Ar - B cnyqae Cl- u Ne -

B ~nrqae qO~ • )lJIH IIOCJie,D;HHX xapaKTepHa, KaK y)Ke OTMeqaJIOCh B pa6o

Te; 5• ' cna6o B03pacTaIOw;aH JIIIHettHaH 3aBIICHMOCTh OTHOllieHIIH K 131 Ka 
OT Z . B HarneM cnyqae a6con10THhie BeJIITTIIHhI OTHorneHIItt Ka/Ka rrpn-

' 5' µ 
MepHo BABOe 6onhrne, qeM )].JIH ra3oo6pa3Hhix Ne II Ar ' · , II rrpu rrepexo)].e 

OT CJO~ K CJ - He yBeJiliqliBaIOTCH, a yMeHhlliaIOTCH. Ilo BCett BepOHTHO· 

cnr 3TO HBJIHeTCH cne)].CTBIIeM Toro, qTo B ClO~ yqacTBYIOT B XIIMHqecKon 

CBH3li. qeTbipe rrapbl 3JieKTpOHOB, a B CJ - - TOJihKO 0)].Ha. AB COOTBeTCTBlili 

c Harn en rIIrroTe3ott BeJIIIqIrna OTHorneHIIH K 13/K~ 
1 
rrporropu:uoHaJihHa qIIcny 

Ii CTerreHH )].eJIOKaJIH3al(lili 3JieKTpOHOB CBH3H' 6· • BenIIqliHa OTHOllieHIIH 

K 13IK a xnopa B CJ 0 3 He rrorra,naeT Ha rrpHMyro, coe,nIIHHIOw;yro ToqKII 

)].JIH c1- II Cl 0~. 3To ecTeCTBeHHO, TaK KaK xnop B Clo; He IIMeeT 

3JieKTPOHHOH CTPYKTYPhI 6naropo,a;Horo ra3a - B ero BHernHen o6onoqKe 

rrpIIcyTCTBYIOT ,a;Ba 3JieKTpoHa. B u:enoM )Ke BeJIIIqIIHhI omorneHIItt K13 IKa 
,D;JIH xnopa B H3yqeHHbIX coe,D;IIHeHIIHX xoporno YKJia)].hIBaIOTCH B IiHTepBaJI 

3HaqeHHll, rronyqeHHhlll )].JIH 6oJihllIOro qlicJia ,ll.pyrIIX XJIOpll)].OB 
17 

I . 

rlirrOTe3a O 3aBHCiiMOCTH K13!Ka OT qlicJia H CTerreHII ,neJIOKaJIII3al(lili 

3JieKTpOHOB CBH3li Harnna KaqecTBeHHOe IIO,!l;TBep)K)].eHIIe B 6oJibllIOM 3Kcrre

pliMeHTaJihHOM MaTepIIaJie. ECJili rrpliJIO)KIITh 3Tli paccy)K)].eHIIH K L -ceplili 

Me3opeHTreHOBCKOro li3JiyqeHIIH, TO, rro aHanorIIH, MO)KHQ .ll.YMaTh, qTo HB

Hblll pocT OTHOllI0HliH L el La rrpH rrepexo)].e OT Cl - 1 K Cl +7 CBII)].e

TeJibCTByeT 06 yBeJIIIqeHIIli qlicJia d -3JieKTpOHOB CBH3li, T .e. 0 B03paCTaHlili 

pOJili d-op6IITaJiett B XHMliqecKOH CBH3li. A 3TO, B CBOIO oqepe,nh, MO)KeT . 
3 



Ta6nttua 1. ThneHCHBHOCTH nHHHH L- H K-Me3opeHTreHoBCKHX cepttii 
xnopa 

Ilepexo,D; NaCl NaC103 NaC104 

3d-2p 0,774± 0,013 0,716± 0,012 0,713± 0,013 
4d-2p 0,127 ± 0,004 0,146 ± 0,005 0,153± 0,006 
5d-2p 0,064± 0,003 0,079± 0,004 0,083± 0,004 

6d-2p 0,034± 0,003 0,041 ± 0,004 0,051± 0,003 

7d-2p 0,019 ± 0,003 

L /3/L a 0,164± 0,005 0,204±0,007 0,215 ± 0,008 

Ly/La 0,083± 0,004 0,110 ± 0,005 0,116 ± 0,005 

L5/La 0,044 ± 0,004 0,057 ± 0,005 0,072 ± 0,004 

4 /La 0,026 ± 0,004 

2p-1s 0,858 ± 0,018 0,805 ± 0,019 0,827 ± 0,021 
3p-1s 0,064 ± 0,003 0,078 ± 0,003 0,076 ± 0,004 

4p-1s 0,027 ± 0,002 0,034 ± 0,003 0,026 ± 0,002 

5p-1s 0,031 ± 0,003 0,035 ± 0,003 0,033 ± 0,004 
6p-1s 0,018 ± 0,003 0,026 ±0,006 0,029 ± 0,005 

7p-1s 0,022 ±0,007 0,010 ± 0,005 

Kt3IKa 0,075±0,003 0,097 ±0,004 0,091 ±0,005 

I<ylKa 0,031 ±0,002 0,042 ±0,003 0,032 ±0,003 

K5!Ka 0,036 ± 0,003 0,044 ±0,004 0,039 ±0,005 

KE !Ka 0,021 ± 0,004 0,032 ±0,007 0,034 ±0,006 

K.flKa 0,027 ±0,009 0,012 ±0,006 

cny)KHTb K0CBeHHhIM n0,D;TBep:ii<AeHHeM npe,D;nono,KeHim 0 TOM, 'IT0 pe3K0e 

H3MeHeHne BenH'IHHhI 0TH0llleHHH Kr/Ka npn nepexo,ne OT 2-ro K 3-MY 
nepHo,D;y Ta6nHUhI MeH,D;eneeBa CBH3aH0 C noHBneHneM y 3neMeHT0B 3-ro ne
pHo,D;a BaKaHTHhIX d -op6IfTaneii, cnoco6HhIX yt1aCTB0BaTb a XHMH'leCKOH 
CBH3H 171 . 0rMeTHM 3,D;ecb, 'IT0 CKa'IK006pa3HOe .H3MeHeHirn OTHOllleHifH 

1J 

ii ,, 

K 1:3/K a npoHCX0,D;HT H npn ,D;anbHeHlllHX nepexo,D;aX OT nepH0,D;a K neptto,D;y' 
TaK)Ke conp0B0)K)];aIOI.UHXCH n0HBneHHeM H0BhIX BaKaHTHhlX op6maneii. O,D;- t 

~ 
HaKo CKa'IKH 3TH C p0CT0M H0Mepa nepH0,D;a, T.e. C ycnmKI-IeHHeM CHCTeMhI, 
nocTeneHH0 crnaiKrlBalOTCH. TO'IHO TaK iKe C poCT0M z crJia:limBalOTCH n ace .: 
,D;pyrrrn XHMU'leCKne 3<p<peKThI B Me3opeHTreH0BCK0M n3nyt1eHnn. 

Ilpe,D;nono)Kemrn o pomf BaKaHTHhIX_ op6manef1 B cpopMnpoBamm cTpyK-
TYPhI Me30peHTreH0BCKHX cneKTp0B M0iKeT 0Ka3aTbCH none3HhIM ,D;0II0nHe
HHeM rHn0Te3hl 06 onpe,D;enHIOI.UeM BnHHHHH Ha cneKTp HatJanbH0ro pacnpe-

4 

,! 
·I 
1, 

,D;eneHHH 3aXBa'leHHhIX MIO0H0B no C0CT0HHHHM C pa3nHl.lHhIMH 3HatJeHHHMH 
f H CK0P0CTH nepe3anonHeHHH 3neKTpOHHOH K-o6onotJKH, HCTOI.UeHHOH 
B xo,D;e 0)Ke-npouecca. HanpHMep, B coe,D;HHeHHH KF 0THollleHHe Kt3/K a · 
,D;nH q>Topa B,D;B0e 6onhllle, tJeM ,D;nH KanHH 13 • 41 • B TO iKe BpeMH o6a Me30-
peHTreH0BCKHX cneKTpa xop0lll0 B0CnpoH3B0,D;HTCH paCtJeT0M npH ,D;onyme
HHH CTaTHCTHtJeCKoro HatJanbH0ro pacnpe,D;eneHHH 3axBatJeHHhIX MIO0H0B no f . 
3HatJHT, CTpyKTypa cneKTpa (B TOM tJHCne 0TH0IIJeHHe K 13/Ka ) 3aBHCMT 
He T0nhK0 OT pacnpe,D;eneHHH no e . Bhmo 6h1 anonHe norHtJHo ,D;onyCTHTh 
B cnyqae KF ' tJT0 CTaTHCTHtJeCK0e HatJanbH0e pacnpe,D;eneHHe no e 0TpaiKa
eT ccpepHtJeCKYIO CHMMeTpHIO 3neKTP0HHhIX 06onot1eK H0H0B F- H K +, 
a yMeHbllleHHe 0TH0llleHHH K fJ"Ka KanHH - HanHtJHe y Hero (B 0TnHtJHe 
OT q>Topa) BaKaHTHhIX d- H f-op6HTaneii 161

. 

3.2. HaTpHii 

Me3opeHTreHOBCKHe cneKTphI HaTpHH B NaCl, NaCI03 H NaCI04 .D:0· 
CTaT0'IH0 6nH3KH ,D;pyr_ ,D;pyry (CM. Ta6n.2)' X0TH H Ha6nro,D;aeTCH npH nepe
X0,D;e oT NaCl K NaCI04 cna6aH TeH,D;eHUHH K yMeHbilleHHIO HHTeHCHBH0CTH 

Ka H yaenHtJeHHIO K {:3. 3To npHBo,D;HT K He6onbmoMy poczy K13/K a , 
0CTaBnHH HeH3MeHHhIMH 0TH0IIJeHHH HHTeHCHBHOCTeH BhICIIJHX qneH0B K
cepHH. 

TaKaH cna6aH 3aBHCHM0CTh CTPYKTYPhI cneKTpa HaTpHH OT C0CTaBa coe
,D;HHeHHH Ha6nro,D;anacb H pattee (cM., HanpHMep/8 • 181 ) H npe,D;CTaBnHeTCH 
Bn0nHe eCTecTBeHHOH, TaK KaK BO BCex HCcne,D;0BaHHhIX coe,D;HHeHHHX HaTpHH 

npHCYTCTBYeT, rnaBHhIM o6pa3oM, B BH,D;e H0Ha Na+ .Cno:>1mee noHHTh, notJeMY 
Me3opeHTreHoBCKHH cneKTp MeTannutJeCKoro HaTpnH, npaKTMtJecKH He oTnutra
CTCH OT cneKTpa HaTpHH, BX0,D;HI.Uero B C0CTaB XHMH'leCK0ro COC,D;HHeHHH/S/. 
Ilpnxo,D;HTCH npe,D;nonoiKHTb noKa, 'IT0 3neKTp0Hhl np0B0,D;HM0CTH B MeTan
nHtreCK0M HaTpHH HrparoT ponb aHH0H0B B rttnoTerntJeCK0M coe,D;HHeHHH 

Na+ e npoe. H no CB0eMY n0Be,D;e1m10 B npouecce 3axBaTa MrooH0B oTnHtraroTcH 
OT op6HTanhHhIX 3neKTP0H0B. 

' OTMeTHr.i 3,D;ecb, 'IT0 ,D;nH B0Cnp0H3Be,D;eHHH Me3opeHTreH0BCKoro cneKT
pa H0Ha Na ' HMeromero ueHTpanbH0-CHMMeTpHl.lHyro 3neKTP0HHYIO o6onoq
Ky, npHX0.D:MTCH (B 0TnHt1He oT cnyt1rui F-, Ne, Ar , K+) npH6eraTh K Mo

,D;H<pHUHpoBaHHOMy CTaTHCTH'leCK0MJ: Ha'lanbH0MY pacnpe,D;enemuo 3axBa
qeHHhlX MIO0H0B no e (a= +0,054) 3• 4/. ABTOphl pa60Thl / 3/ 06'bHCHHIOT 

3T0 TeM, tJT0 cornacHo 1191 B 3T0M cnyqae B 3axBaTe MIO0H0B y'laCTBYIOT 
T0nhK0 2p-3neKTpOHhl HaTpnH, HMelOI.UHe 3Hepruro CBH3H MeHee 60 3B. 3TOT 
cpaKT nHIIJHHH pa3 ,D;0Ka3hIBaeT, tJT0 CHMMeTpHH 3neKTP0HHOH 06ono111rn -
He e,D;HHCTBeHHhIH cpaKTop, onpe,D;enHIOI.UlfH pacnpe,D;eneHne 3axBa11enm,rx 
MIO0H0B no e (2p-3neKTpOHhl B HaTpim TaKiKe ueHTpanbHO-CHMMeTpH11HbI). 
no-BH,D;HMOMY, cnpaBe,D;nHBo 3aMe11a1me aBT0p0B pa6oTbI 1201 ' npe,D;0CTepe-

5 



Ta6Jm~ 2. I1HTeHCHBHOCTH JlHHHll Me3opeHTreHOBCKOll K-cepHH 
HaTpHH 

Ilepexo.n: NaCl NaC10 3 NaClO 
4 

2p-1s 0,819±0,011 0,815± 0,011 0,804± 0,009 
3p-1s 0,080±0,003 0,088 ± 0,003 0,092± 0,002 
4p-1s 0,055 ±0,002 0,054± 0,003 0,054± 0,002 
5p-1s 0,034 ±0,004 0,033 ± 0,002 0,035± 0,004 
6p-1s 0,012 ±0,001 0,011±0,004 0,014± 0,006 

-
K13!Ka 0,098 ±0,003 0,108 ± 0,004 0,115± 0,003 

K,/Ka 0,067 ±0,002 0,066 ± 0,004 0,067 ± 0,003 
Kc5!Ka 0,042 ±0,005 0,040 ± 0,003 0,044±0,005 

Kf/Ka 0,014 ±0,002 0,013 ± 0,005 0,017 ± 0,007 

rarorn;~e OT nepeou;eHKH ponH KaCKa,D;HbIX pactieTOB B IlOHHMaHHH MeXaHH3Ma 
npou;ecca o6pa3oBaHHH H ,n:eao36y:aq:i;eHHH Me3oaTOMa. 

3 .3. KHCJIOPOA 

Me3opeHTreHoBCKHH cneKTp KHcnopo,n:a H3ytieH HaMH B NaClO 3 , 
NaC104 _H H 20. Pe3yJILTaThI npHBe,n:eHhI B m6n.3. HeTpy,n:Ho BHAeTb, tITo 
B NaCJ03 H NaClO 4 OTHOllleHHH HHTeHCHBHOCTett K13/K a HMeIOT ae-
JIHtIHHhI, 6JIH3KHe K cpe,n:HeMy 3HalleHHIO AJIH OKHCJIOB, H Hepa3JllllIHMbl Me)K
AY co6ott 161 , tITO anonHe 3aKoHoMepHo. B H

2 
0 Ha6n10,n:aercH 3aMeTHbIH 

Ta6nHu;a 3. I1HTeHCHBHOCTH JIHHHH Me3opeHTreHOBCKOll K-cepHH 
KHcnopo,n:a 

Ilepexo.n: NaCI03 NaCI0
4 

H
2

0 

2p-1s 0,623 ± 0,008 0,619± 0,009 . 0,576 ±0,007 
3p-1s 0,182 ±0,002 0,178± 0,002 0,179 ±0,002 
4p-1s 0,142 ± 0,004 0,146± 0,002 0,152 ±0,002 
5p-1s 0,053 ±0,001 0,057 ± 0,004 0,071 ±0,002 

K13!Ka 0,292 ± 0,004 0,287± 0,004 0,311 ±0,005 
Ky/Ka 0,228 ±0,006 0,235± 0,004 0,263 ±0,004 
Kc5/Ka 0,086 ±0,002 0,092± 0,007 0,124 ±0,004 

6 

J 

pocT OTHOCHTeJibHblX HHTeHCHBHOCTeii BbICWHX lIJieHOB K-cepHH. Ila BCeii Be
pOHTHOCTH, OH CBH3aH C npHCYTCTBHeM B Bo,n:e BO,D;Opo,n:a. BnepBbie 3TOT 3!p· 

'21' 
q>eKT 6hm o6Hapy)KeH B pa6orn · 

1 

• 

3 .4. BepOHTHOCTH aTOMHOro 3aXBaTa 

113 aHaJIH3a Me3opeHTreHOBCKHX cneKTPOB 6bmH onpe,n:eneHbl OTHome
HHH aepoHTHOCTett aTOMHOro 3aXBaTa (A) MIOOHOB B HCCJieAOBaHHblX coe,D;H· 
HeHHHX: A(Na/Cl) , A (Na/ 0) , A (Cl/ 0) . Pe3yJibTaThI npe,n:cmaneHbI 

/9 I 

B Ta6n.4 H Ha pHC.2, r.n:e AJIH cpaBHeHHH npHBe.D;eHbl TaK)Ke AaHHbie pa60Tbl ; 
BHAHO, l!TO xapaKTep 3aBHCHMOCTH OTHOllleHHll aepOHTHOCTeii aTOMHoro 3a· 
XBaTa OT BaJieHTHoro COCTOHHHH aTOMOB xnopa 6JIH30K B o60HX Ha6opax 
,n:aHHblX. Pacxo)K,D;eHHe a a6coJIIOTHblX I.l;Hq>pax COCTaBJIHeT 10-15%, l!TO AO· 
CTaTOlIHO THillllIHO B no,n:o6HblX 3KCnepHMeHTax. 

NaCl 
NaC103 
NaC101 

A 1.s 

1.8 

t.O 

0.8 

Ta6JIHI.l;a 4. OTHOllleHHH aepoHTHOCTeii aTOMHoro 3axBaTa 

A(Na/Cl) 

0,886 ± 0,015 
0,828 ±0,017 
0,909 ± 0,018 

A(Na/0) 

1~35±0~13 
0~76±0~08 

A(Cl/0) 

1,251± 0,024 
0,964± 0,019 

''-, --, 

•-----------------•- -• 

0.5 +--,-----.---........ --.-----,---.----.-----.---.---1 
5 6 7 8 -2 -t 0 1 2 4 

BaneHTHOCTl> Cl 

Pnc.2. OTHOWeHHII BepolITHOCTeH aT0MHoro 3RXBaTa MIO0H0B: 0 - A(Na/Cl) 
/91 • 

/),. - A(Na/0), □ - A(Cl/0). e-, A-, ■ -.o;aHHhiepa6oThI ' 

7 



O6pamaeT Ha ce611 BHHMamrn, tJTo 3HatJeHHe A(Na /Cl) ,!l;JIH NaCl0
3 

(Cl+ 5 ) He nona,n;aeT Ha IlpHMyIO, C0e,!l;HHHIOmyIO C00TBeTCTByIOI.UHe T0lJKH 

,n;JIH NaCl ( ci- 1 ) 11 NaCl O 4 ( c1-r 7 ) • ITo,n;o6Hoe "ahma,n;aHne" NaC103 
y)Ke Ha6JIIO,!l;aJIOCb npH aHaJIH3e BeJIHlJHH 0TH0llleHirn HHTeHCHBHOCTett K {3/ Ka 
(CM.· pa3,!l;eJI 3.1). ITo-BH,!l;HMOMY, H npHtIHHa "BhIIla,!l;aHHH" 0,!l;Ha: 0TJIHtJHe 

::meKTpOHHoi'.1 CTpyKTYPhI noHa Cl +5 
OT no,n;o6Hott 6naropo,D;HhIM ra3aM 

3JieKTpOHHOH CTpyKTYPhI H0H0B c1- 1 H Cl +7_ 
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IOrnaHAOB 111.A. 11 AP. P14-91-119 

XHMW-leCKHe 3QJcpeKTbl B Me3opeHTreHOBCKHX cneKTpax 

KHCnopoAa 11 xnopa 

lf13y'leHbl Me3opeHTreHOBCKHe lr Iii K-cepHH xnopa, K-cep1111 KHCnopoAa 

Iii HaTpHA B NaCl , NaCl03; NaClO 4' Iii H2Q. OnpeAeneHbl .OTHOWeHHA 

eepOATHOCTeH' aTOMHoro 3axBaTa . MIOOHOB e' HHX. OTMe'!aeTCA B03MO>KHOe 

yeenH'leHHe ponH BaKaHTHblX d-op611TaneH xnopa B XHMH'leCKOH CBA3_H B PRAY 

NaCl, NaCl03 , ~aClOC 

Pa6oTa BblnOnHeHa B na6opaTOpHH AAepHblX npo6neM O111A 111. 

Coo6me1me O61,e.a;HHeHHoro HHCTHTyT8 11.z:tel)HbIX HCCJl~OBaHHH . .!ly6Ha 1991 

nepeeoAM_.111.nornnoea 

Yutlandov LA'. ~t al. P14-91-119 

Chemical Effects in Muonic X-Ray Spectra of Oxyge·n 

and Ch_lorine . 
' . 

The muonic X-ray L- and K-series of chlorine, K-series of oxygen and sodium . 

in NaCl, NaCl0 3, NaC104 and H2 0 have_ beeri st~died. The probability 

ratios of atomic capture of muons in them have been determined: It is found 

that vacant d~orbits of chlorine are likely to have greater i111portarice in the che-
, ' . ' . ' 

micalbondsofthe NaCl, Nac103 ,. Nac10
4

.series. 
\ ' 

Th·e investigation has been performed ·at the Laboratory of Nuclear Problems, 

JINR. · 
'' 
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