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BnHHHHe XHMHqecxoA CBH3H aa rrpouecc aTOMHoro aaxaara 

OTpHU8T9l1bHbiX M!OOHOB B B9W9CTBe 

Coo6waeTCH 0 peay/IbT8T8X 3KCDepHMeHT8l1bHOH rrpoaepKH OCHOBHbiX 

I!Ol!OlK9HHA MOI19l1H 8TOMHOH l10K8l1H38UHH OTpHU8T9l1bHbiX M930HOB B KpH

CT8l1l18X0 pa3BHTOH Ay-.SIHroM H KoyaHoM, 

YcraHoaneHo oaaoapeMeHHoe H rrpoTHaorronolKHO HarrpaaneHaoe BliHH

HHe KOB8l19HTHOrO H HOHHOrO 38pHilOB CBH39H Ha OTHOCHTellbHbie BepOHT

HOCTH 38XB8T8 l1 --Me30HOB B KpHCTSllliSX, 

HaMepeHHH rrpOBOilHliHCb rryreM aa6moaeHHH apeMeHHbiX crrexrpoa 

3l19KTpOHOB p8CII81l8 M!OOHOB B M9308TOM8X, 

Pa6ora Bb!ITOl!HeHa B na6opaTOpHH HllepHblX rrpo6neM OH.SIH. 
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Effect of ~hemical Bonds on the Process of 
11--Meson Capture in Crystals 

The results are given on experimental checking of the 
main states of the model of atomic localization of nega
tive mesons in crystals developed by Au-Yang and Cohen. 

The simultaneous and contrary directioned influence 
of covalent and ionic charges of bonds on the relative 
probabilities of 11--meson capture in crystals is stated. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 
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Paaee /I/ aaMH coo6man~b o aa6moneHHH aaBHCMMOCTH 

aTOMHOI'O 38XB8T8 /L- -Me30HOB OT MOJleKynSipHOH H KpHC

TannuqeCKOH c TPYK Typbi sonoponconep*aWHX coenuaeHHH:. 
8hiSICHeHHIO ponH KpHcTannHqecKoro cTpoeHHSI semecTsa 

B npouecce aTOMHoro aaxsaTa H pacnpeneneHHR /l -Meao
HOB Me*AY aToMaMH nocsstmeaa Monenb Ay-Rara 11 Koy9-
aa121. Cornacao Monenu aTOMHaSI noKanuaaUHSI oTpHua

TeJibHbiX Meaoaos npoXOAHT B nse cTallHH. DpH nepexone 
H3 HenpepbiBHOI'O cneKTpa B JlHCKpeTHbiH Ha qJOHe neii:CTBHSI 
'Z -aaKoHa' 4>epMH-Tennepa qacTb p.- -Meaoaos, aaMemaiO

maSI saneHTHbie 9JieKTpOHhi 1 nonanaeT B BbiCOKone*amue 
COCTOSIHHSI. Ha BTOpOH CT8JlHH nocpeJlCTBOM Q)l{e-K8CK8Jl8 
Me30Hbi onycKaiOTCSI Ha paanenbHbie MeaoaTOMHbie op6HTbi 

HOHHbiX OCTOBOB. 3TOT npouecc MOJlYJIHpyeTCSI noTeHUH8-
JlOM Monenyara H napaMeTpoM nepenaqu 9JieKTpoaaoro 

38pSIJl8 Z £ • 0THOCHTeJibH8SI BepOSITHOCTb aTOMHOI'O 38XBa-

- w(Me) 
Ta p. -Meaoaos WTeop = _(/\ B OKHCnax MeO, xanb-

• "(O.S,HHt-, 
KOI'eHHJlBX MeS H ranoreaHnax MeHaf nonaraeTCSI MOHo

TOHHo B03paCT8IOWeit <J!yHKUHeH Z f • 
Uenb naaaoH: pa6oThi aaKniOqanacb B aaanuae ocHOBHbiX 

nono)l{eHHH Monenu Ay-Hara H Koy9Ha, B ycTaHOBneHHH 
xapaKTepa B03JleHCTBHSI HOHHOI'O H KOBaneHTHOI'O 3apSlllOB 
CBSI3H

1 
OTHOCHTeJibHOI'O pa3Mepa HOHOB Ha npouecc aTOM

HOH JIOK8JIH38UHH /L- -Me30HOB B XHMHqecKOM COeJlHHeHKH. 

OnaHM H3 rnaBHbiX peaynbTaToB pa6oTbd2/no MHeHHIO , 
ee asTopos, 6wno KaqecTseaaoe o6~SICHeHHe ocuunnupyiO
mero noseneHHSI oTHOUieHHSI sepostTaocTeit/3/w=w(m 3)/w(nO) 

8TOMHOT'O 38XBBTB p.- -Me30HOB B OKHCJ18X 3 0 B 38BH
CHMOCTH OT nopSIJlKOBOI'O HOMepa Z BO fl-~ -~epHOJlaX. 
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B KB:>KJlOM H3 3THX nepuonos sepo51THOCTh W (3 /0) npo-

xonHna 'Iepe3 M8KCHMYM / 2~f1onO:>K8HH51 3KCTp~i?fMOB Ka

'18CTB8HHO cornaCOBBnHCb C 3KCnepHM8HTanbHhiMH 3Ha'le

HH51MH sepo51THOCTeii 131. OrMeTHM, qro HMeHHO Bhi6paHHhiii 

asTopaMH Monenu/ 2/ pacqeTHhiii napaMeTp nepenaqu aapgna 

Z f , soapacraromuii K cepenuae Ka:>Knoro Manoro nepuona 

H cnanaromHii K ero KOHUy, o6ecnequsan rrepuonuqecKyro 

OCUHnn51UHJO W Teop. · 

I1ony'leHHoe B MonenH Ay-Hara H Koyaaa KaqecrseHHoe 

BOCnpOH3BeJleHHe 38BHCHMOCTH OT Z 3KCnepHMeHTanbHhlX 

Bep05ITHOCTeii BTOMHOPO 38XBaTa 11- -Me30HOB B OKHCnax 

51Bn51eTC51 Ka:>KyiUHMC51, newCTBHTenbHO, HCnOnb30BBHHbie 

B ux Monenu 3Ha'!eHH51 Z f Bhi'IHCn5InHCb no <J!opMyne I1onua

ra, CB513bJB8JOIUeH CTeneHb HOHHOCTH i CB513H J -0 C pa3-

HOCTb!O aneKTpOOTpHUaTenbHOCTeii 1\K = KO -K 
3 

a TO MOB 

OKHCna /4/ 

Z f == N • i = N • [ 1-exp (- 0,25 · 1\K 2 )] 

(rne N- ecTb nono:>KHTenbHa51 saneHTHOCTb aneMeHTa 3), 
6e3 yqeTa KpHCTannOXHMH'l8CKOH CTpyKTypb! H C ee yqeTOM 

no ypaBHeHHJO 

Z' == N · i '= N [ 1 - _!__ exp (-0,25 •i\K 2 
)] 

K 
(rne K- KoopnHHBUHOHHoe 'IHCno KaTHOHOB, pasnoe 6 nnH 

Mg 2+ H A£3+ H 4 nng ocranbHhiX KaTHOHOB B paccMaT

pHsaeMbiX Ha pH C. 1 OKHCnax) • 
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No'• Mg2• Al3• St'• ps• 56• Ct7• 3Ht 

pH C. 1. 3aBHCHMOCTb 

H3MepeHaoro I 5, 96<P<PeK

THBHoro 38p51Jla 8
3 

H 

TeopeTH'l8CKHX napaMeT

pOB nepena'IH 38pHJl8 Zf 
H Z f OT nonO:>KHTenbHOH 

saneHTHOCTH N aneMeHTa 

3 nng npenenhHhiX OKHC

nos III nepHona. nng s6+ 
H Cf+7HcnonbaosaHbi 3Ha

'leHH51 0 3 JlnH BHHOHOB 

so~- " ceo~- /5/. 

Z f H Z 'r HM8IOT 3KCTp8MYMbl rrpHMepHO B CepeJlHHe nepHO

JlBo Ha pH c. 1 aaaeceHhi 3Ha'leHH51 Z f H Z 'r nng HOpManbHhiX 

OKHCnOB nepHOJlB H 3KCnepHMeHTanbHbi8 3Ha'!eHH51 3<fJ<fJeK-

THBHblX 3ap51Jl0B KBTHOHOB 0 3 t onpeneneHHhie peHTPeHo

cneKTpanbHhiM MeTOJlOM /5~l13 pHCYHKa BHJlHO pe3KOe pac

X0)KJl8HH8 BenH'lHH 3KCnepHMeHTanbHb!X a<PqleKTHBHb!X 38p51-

Jl0B 83 C pac'!eTHbiMH napaMeTpaMH Z f H Z f• 3KcnepHM8H

TanbHbi8 3Ha'leHH51 38p51Jl0B KBTHOHOB HenpephiBHO B03pacTa

JOT npH ysenH'leHHH rrono:>KHTenbHOii saneHTHOCTH or Na l+ 

no Cf 7+. 

CcbJnKa / 2/ Ha cornaCOBBHHb!H XOJl zf H a<J!<J!eKTHBHbiX aa

P51JlOB, nony'leHHblX H3 aKcrrepHMeHranhHhiX 3Ha'leHHH JlH

nonbHbiX MOMeHTOB M 3_ O, He COBCeM YJlB'lHa, TBK KBK Jln51 

OKHCnOB npaKTH'leCKH OTCyTCTBYJOT CHCTeMaTH'!eCKHe 3KC

nepHMeHTanbHhie JlBHHhie no JliWOnbHbiM MOMeHTBM /
6
/. 

KpoMe roro, H3secrHo, 'ITO B Bbipa)KeHHe nng nunonhaoro 

MOMeHTa, nOMHMO qneHa C 3<fJ<fJeKTHBHbiM 3ap51JlOM, BXOJl51T 

cnaraeMhre, orpa)KaJOIUHe snH51HHe rron51pH3aUHH H nepeKphr

BBHH51 Op6HTaneii. 

BoapacraHHe a<P<PeKTHBHoro aap51Jla KBTHoaa c ysenH'!e

HHeM BaneHTHOCTH He TOnbKO JlnSI OKHCnOB, HO H nng JlpyrHX 

coeJlHHeRHii aneMeHTOB III nepHona c o6meii <J!opMynoii 3 X , m n 
rne X = F, 0, N, C, rronrsep)KnaeTC51 3MnHpH'IeCKHM npasH-

noM n:>KOHCOHa JlnH CJlBHrOB 3ReprHH peHTPeHOBCKHX nepe

XOJlOB B COe,llHHeHHHX aneMeRTOB C MBKCHMBnbHOH CTeneHh!O 

OKHCneHHH / 5~AHanOPH'lHhiM HBnHeTCH noseneHHe a<fJ<fJeKTHB

HblX aap51JlOB KaTHOHOB H nng OKHcnoa IV- VI nepHonos/7 ,B/ 
TaKHM o6paaoM, aKcnepHMeHTanhHO aa6nronaeMoe pac

rrpeneneHHe aneKTpoaaoii nnoTHOCTH B KpHCTannax, xapaK-

repHayeMoe a<J!<fJeKTHBHbiMH 38pHJl8MH 0 3 8TOMOB, He 

MO)KeT o6ecne'lHTb rrepHOJlH'l8CKH8 OCUHnn5IUHH OTHOCHTenb-

HbiX BepOHTHOCTeii 38XB8T8 /1- -M830HOB B OKHCnax C 

MBKCHMYMOM BHYTPH nepHona. 

npyrHM nonymeHHeM MonenH Ay-Hara H Koyaaa 121 
51Bn51eTC51 npe,nnonO:>KeHHe 0 MOHOTOHHOM B03p8CT8HHH C 

nocnenyJOIUHM npH6nH3HTenbHb!M H8Cbllll8HH8M OTHOCHTenb

HOH sepo51THOCTH aaxsara 11- -Me30HOB KaTHOHaMH B MgO 
w(Mg)/w(Q) B 38BKCHMOCTH OT Z f, nony'leHROe npH 

sapHBUHK a¢¢eKTHBHoro aapg,na, a raK:>Ke pacnpocrpaHeaHe 

3TOH napaMeTpH'18CKOH 38BFICHMOCTFI, BOCnpOH3Be.neHHOH Ha 
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PH c. 2. CpaBHeHHe 

3KCllepHMeHTaJibHb!X Be

p05ITHOCTeH aTOMHOrO 

3axBaTa /1- -Me30HOB 

w ( 33 ) 
3KCII • N F 1- 0 2-e,. , 

H paccqHTaHHb!X 

Mg 
W Teop. ( Q) B 3aBH-

CHMOCTH OT nepe/laHHQ

ro sapH/la H303JieKTpOH

Hb!X KaTHOHOB H aHHOHOB 

B H303JieKTpOHHbiX MOJie

Kynax H B HOpMHpOBQqJIQH 
11 CMeCH" H303JieKTpOHHbiX 

aTOMOB HHepTHOrO 3Jie

M8HTa HeOHa • 

W(Ne.lo ) 
N 1+ ~ a / I 

F'- ;: .... "'/ l 
tJWuDHi 

I 

1,5 
AWKOB 

0,5 

Q -3Kcnepu1'1. )! ................ ..... 
--- Moclenb _ _,. z• 

A!1-SlHea-Koy3Ha..,..,.,... _Mg_ 
,/ 02-

// 
// 

1,0 

0 1,0 1.5 ZJ 

pH c. 2, B KaqecTBe HOpMHpoBoqHoro rpacpHKa Ha apyrue 

OKHCJibi. 

flnH ero npOBepKH HaMH HCllOJib30BaJIHCb JlaHHhle llO 

B8p05ITHOCT5IM aTOMHOrO 3aXBaTa /1- -Me30HOB B p5I/l8 CQ-

8llHH8HHH, HsosneKTpOHHhiX c MgO. Bhr6paHHbre MHll!eHII 

( CM. T a 6 n H u y) YllOBneTBOpHJill orpaHHqHTeJibHbiM ycnoBIIHM 

MOll8Jlll (6HHapHOCTb C08llllH8HH5I, CTpyKTypa THlla npOCTb!X 

pellleTOK Nace • ZnS' Csce H npH6JIH3HT8JibHa5I OllHHaKo

BOCTb pa3MepOB HOHOB) • flocneaHee yCJIOBHe cpaKTHqeCKll 

He co6nroaanocb anH paccqHTaHHhiX B MoaenR 121 coeaH

HeHIIil: MgO , CaO , CdO , ZriS H AgJ , rae paaMephr aHIIOHOB 

II KBTIIOHOB pasniiqanHCb B 1,372,2 pasa. Bbr6paHHbre B Ha-

ll!HX sKcnepiiMeHTax KOHTponbHhre MHllleHII NH 4 F ( r 
1 · .. NH + 

=1,43A, rF1-= 1,33 A),NaOH(rNal+ =0,95A; r 0 uL= 
0 0 0 

= 1,36 A), a TaK)!{e NaF(rNa 1+ = 0,95 A, rF 1_ =1,33 A) 

YllOBJieTBOpHJIH Tpe6osaHHID MoaenH nyqllle, qeM pacqer • 
/~ ' 

caenaHHhril: B anH OKHCII MarHHH. llnH MHllleHH NaOH npH-

BeaeHhi Bep05ITHOCTH, H3MepeHHh18 llOBTOpHO, llOCKOJibKy 

aHaJIH3 MHllleHH NaOH, Hcnonb30B8Bllle:il:cH B I l/, o6Hapy)KHJI 

6 

Ta6nHua 

N!Ng CoellHHeHHe 0TH0lll8HH8 
W 3KCH. 

8* 
nn 3<lJcp • 

1 NH 4 F 
+ -

NH 4/F 2,04:!:_0,11 0,94 

2 NaOH Na +IOH- 1,04:!:_0,09 0,67 

+ -
1 56+0 13 131 3 NaF Na /F . - . 0,94 

4 MgO Mg 2to 2+ 0 83+0 07 131 . -· 1,20 

* B35ITbl H3 15•91. 

HaJIHqHe llpHM8CH BO/lbl. flOMHMO MOJieKynHpHOH H303JI8KTpOH

HOCTH NH 4F , NaF , NaOH H MgO B npe/leJibHOM cnyqae nepe

JlaqH aapHJla, COOTB8TCTBYIDll!ero BaneHTHOCTH 3JI8KTpO

ll0JIO}KHT8JibHbiX aTOMOB H rpynn, Mbl M0)!{8M OTM8THTb_.~ qTQ 
1+ 1+ Z+ 

o6paayroll!H8CH KaTHOHbi H aHHOHbi NH 4 , Na , Mg , 

F 1- 0 1- 0 2-• H , npe/lCTaBJIHIDT co6o:il: HSoaneKTpOHHbie aHa-

norH HHepTHOrO 3JieMeHTa H80Ha. 

Ha COllOCTaBJieHH5I OTHOCH'F8JibHbiX Bep05ITHOCT8H 3aXBa

Ta Jl- -Me30HOB KaTHOHaMH H aHHOHaMH llJIH H303JI8KTpOH

HOH cMeCH aTOMOB HHepTHoro rasa Ne+ Ne c uyne;:obrM 

3lPlP8KTHBHhiM 3ap5I/lOM {pH C • 2 H T a6 JI H U a) BH/lHO, qTQ 

yB8JIHqeHH8 napaMeTpa nepe/laqH H sm4JeKTHBHOrO 3ap5I/la 
I+ 1+ 2+ 

Ka THOHa npH nepexo/le oT NH H Na K Mg Be/leT, 

B npOTHBOllOJIO)KHOCTb OU8HKaM MO/leJIH 121, K YM8Hblli8HHID 

OTHOCHTeJibHOH BepOHTHOCTH 3aXBaTa. 

AHanorHqJioe npoTHBOpeqHe c MOJlenbiO o6HapyxnmaeTCH 

H llpH BapHBUHH COCT05IHH5I OKHCJI8HH5I 3JieMeHTOB rnaBHhiX 

noArpynn Ha npHMepe nap coellHHeHHH Sb
2
0 

3
- Sb 

2
0 

5 
H PbO- PbO 2, /lJIH KOTOphiX HopMHpoBaHHbre Ha sneKTpOH

Hbre KOHUeHTpaUHH aTOMOB ~THOllle~HH Bep05ITHOCTeH fl- -Me-

30HHOrO aaxsaTa W ( Sb +I Sb + ) = 1,69+0,16 H 

W ( Pb 2+ I Pb 4+ ) = 1,25:!:_0,1 0, paccqHTaHHhre ~ JlaHHbiM 13, 10~ 
H3MeH5IIDTC5I o6paTHO nponopUHOHanhHO H3MeHeHHIO a4J!fleK

THBHOrO 38p5I/la KaTHOHa. 

0/lHHM H3 B03MO)!{HbiX llyTe:il: 06'b5ICHeHH5I OCHOBHhiX OCQ-

6eHHOCTeH 3aXBaTa p--Me30HOB B OKHCJIBX 5IBJIHeTCR 
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BB8A8HHe npeACT8BJ18HHH 0 ITpOTHBOnOJIO*HO HanpaaneHHOM 

BJIHHHHH Ha npouecc 38XB8Ta HOHHOPO (o 3$~ H KO~aneHTHO-
PO (N-8 3 ¢¢} 3apSIAOB CBH3ell: aroMOB. Ecna w 3+ -
HOpMHpOB8HH8SI BepOSITHOCTh 38XB8T8 JL -Me30HOB K8THOHa

MH B C08AHHeHHH 3 mX n• TO C y"--eTOM CA8Jl8HHOPO npeAITO

Jl0*8HHSI MO*HO 38ITHC8Th! 

( 1 ) 
w O+ = a·o 3 ¢¢. + f:l(N- 83¢¢.) . 

3 
3neCb a H {3 - napaMeTpbl HOHHOPO H KOBaJieHTHOPO 

38pSIAOB 8TOM8 no BCeM CBSI3HM, OTP8*810illH8 3H8K H Be

nH"--HHY HX BKJ181l0B B BepOSITHOCTh 38XB8T8 M830HOB A8HHbiM 

8JieMeHTOM, 

DoCKOJihKy HaC B nepByiO O"--epellh HHTepecyeT nepHO

Jllf"--HOCTh H3M8H8HHSI BepOSITHOCTH aTOMHOPO 38XB8Ta MIOo

HOB, TO 38XB8T MIOOHOB OCTOBHbiMH 8Jl8KTpOH8MH 3)leCh 

paCCM8TplfB88TCSI Jllfillh K8K noCTOSIHHO npn:cyTCTBYIOilllfll 

cpoH H qnen, COOTBeTCTBYIOilllfH 8TOMY npoueccy 1 B Bbipa

*8HHe ( 1 ) He BKJIIO"--aercH. 

Han:6onee nonxoASiilllfMH AJISI onpeneneHHSI 3HaKoB napa

MeTpH"--eCKHX K08cpcpHUHeHTOB SIBJISIIOTCSI A8HHbie no pacnpe

)leJieHUIO 11- -Me30HOB M8*1lY K8Tlf0H8MH If 8Hlf0H8Mlf B COe

AHH€HlfSIX THna A 1 B VI~naBHbiX nonrpynn n: B cooTseTCTByro

mn:x CMeCHX nefirpanbHbiX aTOMOB n:nepToB A0 + B 0 , no

CKOJibKY B CM8CSIX KOB8JI8HTHbi8 38pSIAbl H8 napTHepaX 

np8KTH"-18CKU paBHbl HYJIIO, ilonOJIHHT€JihHOe YCJIOBHe H30-

8JI8KTpOHHOCTlf K8THOHOB, 8HlfOHOB If lfHepTHbiX 8TOMOB 

o6ycnosneno He06XOJlHMOCThlO yCTpaneHHSI B03MO*Hb!X 8cpcpeK

TOB pa3JI!f"--lfSI B CKOpOCTSIX 38M8ill€HHSI 11- -Me30H8Mlf 

3JI8KTpOHOB pa3JIH"--HblX 060JIO"--eK. 

B KpliCTanne NaF lfOHHblH 3apSIA o3Cj:xp. ~ 1,0 If KOBa-

neHTHblX 3apSIA (N-03¢¢};;0. l13 pH C, 2 cneayeT, "--TO B 

OTCyTCTBHe KOBaJieHTHOH COCT8BJISIIOill8H CBSI3lf OTHOCHT8Jlh

H8SI BepOSITHOCTh 3aXB8T& 11- -Me30HOB 60Jihille Ha K8'I'HOHe 

Na l+, "-!eM ua auaoue F -(a, cnenosarenbHO, 6onhrne, "--eM 

na CMecn: uefiTpanbHbiX n:nepToB Ne+Ne } B 1,56±..0,13 pa-

38, T.e. 3apSIAOBbiH K08cpqlHUlf8HT a HMeeT ITOJlO*HTenbHbiH 

3HaK, Dpn: nepexone K coenHHeHHSIM Knacca AIIB VI 8cpcpeK

TUBHbrfi UOHHblli 38pSIIl a6COJIIOTHO yseJI!f"--UBaeTCH, HO 

OAHOBpeMeHHO ITOSIBJISieTCH KOB8Jl8HTHblll 38pSIA. Cna)lalOilllfH 

xapaKTep npasoii seTsu rpacpuKa na pH: c. 2 npu nepexone 

8 

~ 

\ 
l 

oT NaF K MgO cs:uaeTeJibCTByeT o TOM, "--TO 11- -Me30Hbi, 

B38:UMOil8HCTBYIOilllf8 C KOBaJieHTHbiM 38pSIIlOM X:UMU"--eCKOM 

CBSI3:U, nepepacnpeneJISIIOTCSI B nOJih3Y 8HHOHa, T.e. napa

MeTpH"--eCKHM K08cpcpHUH8HT {3 KOBaJieHTHOPO 38p91l8 HMeeT 

OTpHU8T8JlbHbiM 3H8K. 3KCTpanonHpySI nesyiO BeTBh rpacpu

Ka, K8K nOK838HO Ha pH C. 2, MQ)!(HQ OUeHHTh B8Jllf"--HHY 

nepepacnpeneneHHSI 11- -Me30HOB 3a C'IeT KOBaneHTHOPO 

3apSIAa. 3TOT BKJI8)l npeBOCXOilHT COCTaBJISIIOillyiO, o6ycnoB

neHHYIO HOHHbiM 3apSIAOM, ITpHMepHO B 3 pa3a. 

B oxucnax 8JieMeHTOB III nepHOAa npu nepexone oT Na
2
0 

K C f 207 HOHHb!H 38pSIIl KaTHOHa yBeJIH"--UBaeTCH OT :::: 0, 7 
y Na l+ AO "'2,4 y ce 7+. KosaneHTHbiM 3apSIIl H8 Ka

TUOHe T8K*e pacreT OT 0,3 JlO 3,6 .Y! 8KCTpeMyM OTHO

rneHHSI sepOSITHOCTeM 38XBaTa 11- -Me30HOB K8 THOH8MH 

H UOH8MH B rnaBHhlX ITO)lrpynnax B npHHUHne MOP 6hl 

nocruraThCSI 6naronapSI pa3HbiM 3HaKaM napaMeTpos a H f3· 
Ha pH C • 3 CUCT8M8TU3Hp0B8Hbl A8HHbie no OTHOCUTeJib

HbiM BepOSITHOCTSIM 38XB8T811- -Me30HOB ~ (K8TUOH/8HHOH) 

nO'ITH BO BCeX H3y"--eHHbiX K HaCTOSirueMy BpeMeH!f C08llHHe

HHHX A1B VII u A11 B VI pa3HbiX nepHonos. llnSI H308JieKTpou-
l 2-

Hb!X 8HHOHOB p -H 0 JinepHOila TIOCTOHHCTBO 3H8KOB HOH-

HOPO H KOBaJieHTHOPO napaMeTpOB, nO-BHilHMOMy, npocne

)!(lfB88TCH llO IV nepHO)la. nng v H VI nepHOilOB naHHbie 

OTCyTCTBYIOT. 06pamaeT Ha Ce6SI BHHM8HHe cpaKT nepeMeHbl 

3H8KOB 3apSIAOBbiX napaMeTpOB a (a VI nepHone) H f:l 
(B IV nepHone) B coenHneHHHX yKa3aHnoro Knacca c auuo

naMH Cf l- H 8 2- H3 TpeTb8PO nepHO)l8. 

l13 ITOCTOSIHCTBa 3H8KOB a H f:l BO II-IV nepUOJl8X cne
nyeT B03MO*HOCTb 06bHCH8HHSI C TO'IKU 3peHHSI pa3BUTOPO 

nonxona ocuunnHpyromero xapaKTepa uaMeueHHSI oruocH

TenbHbiX BepOSITHOCTefi 8TOMHOPO 38XB8T8 /1- -M830HOB 

W (m 3 /nO) B 38BHCHMOCTH OT nopSIIlKOBOPO HOMepa 8Jie

MeHTOB rnaBHbiX noarpynn, KaK 8TO 6biJIO npounnrocTpupo

sano ua npHMepe oKucnos B III nepHOAe. 

CyaSI no pe3KOMY OTJIU'IUIO 38BHCUMOCTH sepOSITHocTe:ii 

OT CTeneHH OKHCJieHHH 8JieMeHT8 B nepeXOilHhlX nonrpynnax, 

Pile, HanpHMep, HOpMHpOB8HHOe OTHOilleHHe BepOSITHOCTeif 

3axsara 11- -Me30HOB W (Cu l+ I Cu 2~ pa3HOBaneHTHbiMH 

8TOM8MH B 38KHCif If OKKCU MellH, paCC'IHT8HHOe H8MH ITO 

naHHbiM /3/ u pasuoe 0,50±..0,15, B 2,5 + 3,0 pa3a MeHhrne 
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p H C • 3. 3aBHCHMOCTb 3KCnepHMeHTaJibHblX BepOSITHOCTeii 

aTOMHOI'O 3aXBaTa /l -Me30HOB W (A/B) H303Jl8KTpOHHbiMH 

KaTHOH8MH, aJIHOHaMH H aTOMaMH (B H303JieKTpOHHhiX MO

JieKyJiaX H MOll8RbHbiX CM8CSIX HHepTHblX 3JieMeHTOB) OT 

z f W(A/B> nnsr NaC p • KC e H CaS B3SIThl H3 naH-

HbiX/111; nnsr CsCfa LiCf-»3/12• 13( a nnSI CaO, MgO, BeO, 

LiF H NaF - H3 131. 3aaqeHHe nnsr KF npHHsrro paBHbiM OTHo

llleHHlO 3Jl8KTpOHHblX KOHU8HTpaUHii KaTHOHa H aHHOHa 

( = 1,8) t YMH0)!{8HHOMY Ha HOpMHpOBaHHOe K 3JieK TpOHHbiM 

nonsrM 3Ha'leHHe WXHM (Na +IF-) = 1 ,56::!:_0, 13 nnsr NaF • Be

posrTHOCTH B CM8CSIX HHepTHbiX I'a30B 6panHCb paBHbiMH HX 

3Jl8KTpOHHblM KOHUeHTpaUHSIM / 14/ • 

aHaJIOI'H'IHOI'O 3Ha'I8HHSI JlJlSI 3JieMeHTOB I'JiaBHbiX nonrpynu 

Sb H Pb, HOHHhiH H KosaneHTHbiii napaMeTpbr B ypasaeHHH 

(3) 3aBHC.SIT OT BHJla llOCTp8HBal01IIHXCSI o60JI0'18K H THna 

I'H6pHJlH38UHK CBSI3H. 

lloJIO)!{HTellbHhrii 3HaK 3apsrnosoro napaMeTpa a ansr coe

nHHeaaii c aHHOHaMH II nepHot:ta onpast:thiBaeTCSI O'leBHJlHbiM 
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npennoJIO)!{eHHeM 0 npHTSII'llB8lOlll8M 3Jl8KTpOCTaTK'IeCKOM 

B03Jl8HCTBHH nOJISI K8TllOHa Ha ll8JlOK8JlK30B8HHYlO Me30HHylO 

BOJIHOBYlO <f>yHKUHlO. Ha 3TOM OCHOBaHHll MO)!{HO 6biJIO 6b! 

TaK)!{8 BOCllpOH3B8CTH OCURJIJIHpylOlllee noseneHHe OTHOCHT8Jlh

HhlX BepOSITHOCTeii aTOMHOI'O 3aXBaTa /l--M830HOB B OKRC

JiaX rnaBHbiX nonrpynn H ·HHbiM cnoco6oM, BBet:tsr nononan:

TeJibHoe npennOJI0)!{8HHe 0 nponopUIIOHaJibHOCTll BepOSITHOCTll 

aTOMHOH 
4
noKaJIH3aURII!J.- -Me30Ha 06'beMy K8TllOHa 

N+ 3 3 V = 3 rrr H, Hanpn:Mep, CH:Jle npRTSI)!{8HHSI KaTHOH8MH 

Me3oHa f"" o3¢qlr 2
: 

w3o+ ""o3¢¢:r. 
3anucaHHaSI aHaJIOI'H'IHb!M o6pa30M BepOSITHOCTb 3aXBara 

/l -Me30HOB K8TllOHaMR, HanpHMep B OKRCJiaX, TaK)!{8 

6yner H:MeTb 3KCTpeMyM BHyrpn: nepHOJla, nOCKOJlbKY B ypaB

HeHH:e BXOJlllT npOR3BelleHH:e llBYX npOTllBOnOJIOX<HO H3M8HSilO

lliHXCSI napaMerpos. OnaaKo npennono)!{eHae o BJIHSIHHH 

pa3Mepa llOHa Ha npouecc aTOMHOH JIOKaJIH3aUHH /l- -Me30HOB 

Hy)!{naeTCSI B ll0llOJIHHT8JlbHOM paCCMOTpeHHHo ileiiCTBHTeJib

HO, aHaJIH3 OTHOllleHHii Ta6nnqHblX 3Ha'leHHH sepOSITHOCTeii 

3axsaTa W(Na 1+/F 1->/W(Na1+;oHI-j= 1 ,50::!:_0, 16 aaeT ux pa3-

JIH'Ine npH npaKTH'IeCKH H8H3MeHHbiX pa3MepaX (KaTHOH 

OllHH H TOT )!{e) aHHOHOB B 060HX C08JlHH8HHSIX: 
0 

r 1.,1- :: r 0 H 1- = 1 ,33 A. 3 roT ¢aKT n03sonsreT cnenaTb 

BhlBOJl 0 TOM, qro no KpaiiHeii Mepe pa3Mephl aHHOHOB 

He nrpalOT 3aMeraoii pona B npouecce pacnpenene

HH.SI /l- -Me30HOB Me)!{ny aTOMaMHo 

ilaHHbie no Me)!{aTOMHOMY pacnpeneneHHlO /l- -Me30HOB 

B sonoponconep)!{alliHX H303JieKrpoHHbrX MoneKynax NH 
4

.F 

H NaOH ( CM. T a 6 JI H U y) TaK)!{e CBHJleTeJibCTBYlOT o 6oJib

lliOM BJIH.SIHHH KOBaJieHTHOI'O 3apsrna CBSI3eii aTOMa (rpynnbr) 

Ha npouecc Me30HHOH noKaJIH3aUHH H n03BOJISilOT OUeHHTb 

ero BKJiat:t B pa3HOHMeHHO 3apsr)!{eHHbiX rpynnax. nosrsneaae 

nonoJIHHT8JlbHblX BaJieHTHbiX 3Jl8KTpOHOB KaK B KaTHOHe 

NH! (no cpasHeHHlO c Na +), TaK u B aHHOHe OH 1ino 

cpaBHeHHlO c F l- ) npHsonnT K OTHocnTeJibHOMY ysena'leHHlO 

JlOKallH3aUHH Ha HHX /l- -M830HOB, 0 '18M CBHJleTeJibCTByeT 

cpaBHeHae OTHOllleHHH OTHOCHTeJibHhlX BepOSITHOCTeii 
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NH 1+ Na 1+ 
W(---)/W(--) 

F l- F 1-

OH l- . F 1-
W<--)/W(--) 

Na .1+ Na l+ 

1,31 ± 0,13' (2) 

1,50 ±0,16. (3) 

XapaKTep H3MeHBHHSI OTHOCHTB1lbHbiX BepOSITHOCTeii: 8TOMHO

ro 38XB8 ra (1-- M830HOB B paCCMOTpBHHbiX H303neK TpOHHb!X 

8TOM8X H rpynnax C BapbHpyeMbiM (nocpeACTBOM BBBABHHSI 

8TOMOB BOAOPOA8) 'lHCnOM BaneHTHbiX 3J18KTpOHOB n03BOnSieT 

caenaTb BbiBOA 0 6onblilBH 3¢¢eKTHBHOCTH BaneHTHOPO 

3JieKrpoHa B npouecce 11 -+e 38MBUlBHHSI no CpaBHBHHID 

C OCTOBHbiM. 

C TO'IKH 3p8HHSI p83BHThlX B H8CTOSililBH pa6oTe npea

CTaBneH!fll o npouecce noKanw3a UHH fl- -Me30HOB c ytieToM 

pSIAa ¢aKTOpOB KpHCTannOXHMiftiBCKOH CTpyKTypbl npeACTaB

nSieT lfHTepec 3KCnepHMBHT8J1bHOe HCCJ18AOB8HHB pacnpeae

neHHSI 11- -Me30HOB B coeaaHeHHSIX Knaccos A IIIB V H A1VB IV 
B p83HhlX nepnoaax, He06XOAifMOe AJISI 30HAHpOB8HHSI nose

A8HHSI napaMeTpa (i npH Half60nbll1HX B03MO:>KHb!X 3H8'l8HHSIX 

KosaneHTHoro 3apSiaa. 

B 38KJIIDtieHHe c¢opMynwpyeM ocHOBHbie pe3y1lbTaTbi, 

nonytiBHHbie B A8HHOH pa6oTe. 

I. 06aapy:>KeHbi npoTnsopetiHSI asyx npeanono:>KeHHii: Mo

aenu 121 Ay-HHra H Koy3Ha c aKcnepHMeHTanhHbiMH aaHHhiMH 

no 3¢¢eKTHBHbiM aneKTpOHHbiM 3apSIAaM H aTOMHOMy 38XBa

Ty (1- -MB30HOB B OKHCnax Ill nepHOAa H COBAHHBHHSIX 

Knaccos A 1 B VII» A 11 B Y!TioKa3aHa HeB03MO:>KHOCTh nonyqe

HHSI B paMKaX 3TOH MOABJIH/2/ OCUHnnSIUHH BBpOSITHOCTeii: 

aTOMHoro 3axsaTa f1--Me30HOB W(m3/n0) B OKHCnax 

c 3KCTpeMyMOM B cepeaaHe nepwoaa. 

2. 113 A8HHbiX no aTOMHOMy 38XBaTy M830HOB B H3o

aneKTpOHHb~ COBAHHBHHSIX 1 HOHaX H CMBCSIX aTOMOB HapSIAy 

C BnHSIHHBM HOHHOPO 3¢¢eKTHBHOPO 38pSIAa 06Hapy:>KeHO 

6onee 3H8tiHTenbHOB H npOTHBOnOJIO:>KHO HanpasneHHOB B03-

ABHCTBHB KOBaneHTHOPO 38pSIAa CBSI3eii: 3neMeHT8 Ha pac

npeaeneHHe p.- -Me30HOB MB:>KAY K8THOH8MH H 8HHOH8MH. 
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