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3aKOHOMepHOCTH aTOMHOPO 38XB8Ta OTpHUBTenbHhiX MIOOHOB 

B BeiUeCTBe 

113 ananH38 Hr.:!e!OIUHXCSI 3KCIIepHMeHTanbHbiX ABHIIhiX ITO BepOS!T

HOCTSIM 8TOMHOPO 38XB8T8 OTpHUBTenbHbiX Me30HOB rrony'IeH PM 38KOHD

MepHOCTeft, KOTOphie HHTeprrpeTHPYIOTCSI H8 OCHOBe rrpeACTaaneHHSI 0 anHSI-

HHH aneKTpOOTpHUBTenbHOCTH H 3~~eKTa 3KpaHHpOB8HHSI BHyTpeHHHX 

aneKrpoHHhiX o6ono<IeK, 

p a6oTa BbiiiOnHeHa B Jla6opaTOpHH SIAepHblX rrpo6neM 0115111. 

llpenpBHT 06'he,llBHeHHOrO BHCTBTyTa A,llepHWX BCCJie.llOBaHBi. ,lly6Ha 1977 

Evseev V.S. et al. 

Regularities of the Atomic Capture 
of Negative Muons in Matter 

PI - I0935 

The analysis of experimental data available on the 
probability of the atomic capture of negative mesons has 
made it possible to establish a number of relationships 
,which can be interpreted by using representations on the 
effect of electronegativity and the effect of screening 
internal electron shells. 

The investigation has been performed at the 
Laboratory of Nuclear Problems, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1977 

© 1977 06'1oeOUHeHHI>IU UHCBU•Y• JIOepHioiXUCCAeOOBQHUil)ly6Ha 

llepHO~HqecKHe H3MeHeHHH OTHOCHTenLH~X BepOHTHO· 

CTeH aTOMHOrO JaXBaTa f.l- H 77- ·Me30HOB, 06Hapy)KeHH~e 
111 B OKHCnax , rH~pH~aX H rH~pOOKHCHX, onpe~enHIOTCH 

TOR ~oneB: 3neMeHTapH~X qaCTHU, KOTOp~e noxanH3YIDTCH 

Ha cllparMeHTaX, HOHaX H OT~enLH~X aTOMaX nyTeM JaMe

IUeHHH saneHTH~x 3nexTpouos. BoJ~eB:cTBHe saneHTHOH 

3lleKTpOHHOH 30H~ Ha pacnpe~eneHHe OTpHUaTenLH~X Me· 

30HOB Me)K~y KOMnOHeHTaMH XHMHqeCKHX coe~HHeHHH npo

HBnHeTCH Ha clloue B3aHMO~eHCTBHH 3THX qaCTHU C 3neKT· 

pouaMH BHYTPH aTOMH~x o6onoqeK 3neMeHTOB. KouKpeT

HaH cllopMa JaBHCHMOCTH OT aTOMHOrO HOMepa 3neMeHTa 

MH pa3H~X KnaCCOB coe~HHeHHH CKna~~BaeTCH no~ BllHH· 

HHeM KpHCTannuqeCKHX H BHyTpHMOlleKynHpH~X noneB:, HOB· 

HOrO H KOBaneHTHOrO JapH~OB XHMHqeCKOH CBH3H H BapLH· 

pyeM~X o6onoqeqH~X ceqeHHH ::weMeHTapH~X aKTOB f.l-.... e-
JaMeiUeHHH 

14 •5 •
61 . 

ll,enLID HaCTOHIUeH pa60T~ HBnHeTCH non~TKa CHCTeMa

TH3aUHH 3KCnepHMeHTallLH~X ~aHH~X no aTOMHOMY JaXBaTy 

OTpHUaTellLH~X MIOOHOB KaTHOHaMH H aHHOHaMH B xanLKO· 

reHH~ax 3r xm (X ""o.s.se. Te ) H ranoreHH~ax 3 Hal m 
(Hal"" F , Cl, Br ,I) B JaBHCHMOCTH oT JapH~osoro cocTOHHHH, 

rpynn~ H nepuo~a 3neMeHTa 3. 
B ma6Auije H ua puc. 1 H 2 npuse~eu~ no nepuo~aM H 

rpynnaM XHMHqeCKHe HHKpeMeHT~ W X l1M , paccqHTaHH~e 
HaMH no BCeM H3BeCTH~M B llHTepaType "/1,3,7,8, 9 - 20 I 

3KCnepHMeHTanLH~M BepOHTHOCTHM aTOMHOrO JaXBaTa f.l 

H 77- ·Me30HOB B OKHCnax, rH~pOKCH~aX, cliTOpH~aX, xnopu

~ax, HO~H~ax, cynLcliH~ax, 6pOMH~aX, ceneHH~aX, Tenny

pH~aX, nepoKCH~ax H uexoTop~x cMeCHX. ITo onpe~eneHHID 

3 



W r. 3 ) w ~n cr . a > . r. z 3 
(-- --

XMNI m.x w 3 Kcn (m .x) · m. Zx 
npe~cTaanxeT co6ou oTuoweuue 3KcnepuMeHTanhHhlx ae
poxTHOCTeH aTOMHOrO 3aXBaTa Me30HOB B COe~HHeHHH, 

uopMHpoaauuoe ua auanoruquoe 3Haqeuue ~nx cMecu Toro 
>Ke COClaBa HnH Ha 3neKTpOHHhle ~OnH Ka THO HOB 3 H aHHO
HOB X1 1

. 

AuanH3 coaoKynuocTH nonyqeHHhiX 3KcnepHMeHTanhHhlX 
~aHHhlX ~aeT B03MO>KHOCTh OTMeTHTh cne~)'IOI.l.lHe xapaK
TepHhle OC06eHHOCTH H3MeHeHHH OTHOCHTenhHhlX BepOXT
HOCTeH aTOMHOrO 3aXBaTa OTPHUaTenhHhlX Me30HOB B ae
l.l.leCTBe. 

nsp 
1. W XMM ~nx xanhKoreuu~oa H ranoreuu~oa I puc.1/ 

BCeX nepHO~OB H BCeX HCCne~OBaHHhlX K HaCTOXI.l.leMy ape
MeHH coe~uueHHH 3neMeHTOB rnaBHhlX no~rpynn c ns H 
nsp THllaMH BaneHTHhlX 30H H XHMHqecKOH CBX3H, BKmoqag 
coe~uueuux o~uoaaneHTHhlX aTOMOB Cu u Ag H ~ayx
:aaneHTHhlX aTOMOB Zn H Cd, B no~aBnXIOI.l.leM qucne cny
qaea nocTOHHHhl BHYTPH Ka>K~oro nepuo~a. lf3 o61.l.lero 
qucna TaKHX coe~HHeHHH, paauoro npHMepuo 50, Bhlna~aroT 
nHillh qeThlpe: SF

6 
, B(OH)

3 
, AgCl H Sb

2 
0 

5
. 

2. KaK ycpe~HeHHhle no nepuo~aM I puc. 1/, TaK H ue 
ycpe~HeHHhle XHMHqeCKHe HHKpeMeHThl Ka THOHHOH noKanH3a-

- . I 
UHH 11 -Me30HOB, uanpHMep, a xnopu~ax 3 Cl nepaou 
H OKHCnax 3 II 0 BTOpOH rpynn /eM. ma6.11Ul1Yf xapaKTe
pH3YIOTCX o6paTHOH napa6onuqeCKOH 3aBHCHMOCThlO OT uo-

Mepa nepHO~a. cf>yHKUHX W XMM ( .u_) 
mX 

8+ 
~nH Ka THOHOB 3 

npH ~aHHOM llOCTOXHHOM aHHOHe X CHCTeMaTHqecKH B03pa
CTaeT OT 2 K 3-4 nepuo~aM c nocne~YIOI.l.lHM cna~aHHeM, 

npocne>KeHHhiM ~o 6-7 nepuo~oa. 

3. HeJaBHCHMO oT npupo~hl auuoua H3 qucna cf- , 
82 - , Se 2- , Te 2 - , F 1- , Cl1-, Br 1- , 11- xapaKTep 
~YHKUHH HOPMHpOBaHHhlX BepOXTHOCTeH 3neMeHTHOH noKa
nH3aUHH f.1--Me30HOB O~HH H TOT >Ke. 

BenuqHHhl WxMM B MaKCHMyMax ~nx paJnuquhlx auuo-
HOB H3MeHXIOTCX B Cne~YIOI.l.leH·nocne~OBaTenhHOCTH: 

4 

.. 

o-2 OH-1 F -l cC1 s-2 1-1 

W < W <W < W <W <W 
XHM XHM - XHM - XHM XHM XHM 

4. ~YHKUHX 3aBHCHYOCTH W X HM OT n npOJIBnJieT 
TOHKYJO CTpyKTypy, KOTOpaJI CKa3WBaeTCJI B pa3nHqHH XH
YHqecKHX HHKpeweuToB AnJI 3neweuTOB rnaau~~ uno6oq
uwx no,Arpynn /cu. •a6AU14YI. KaK npaauno, WxHM 3ne
weuToB (n-1) d -no,Arpynn a xanLKoreuHAaX npeaocxoAJIT 

1.0 

3 
mF 

M.3 

1.5 

1D 

0.81-~ m(OH) 11.0 

0.61-

0.4 ._.__....~.-..~.--..~----L.---l....! 

0.5 
0.1 ~~..J._~J..........JL...J 

2 3 4 5 6 7 

3 
ml 

f3 
mS 

3 
mer 

n 
2 3 4 5 6 7 

Puc. 1. 3aeucuMoCIIb ycpeoHeHHbiX no nsp 
3Ha'ieHuil W ~~~ 0111 HOM epa nepuooa n 
3QX6QJIQ MK>OH06 KQIIUOHQMU, ZU0pOKCU006, 
ooe u zaAozeHuooe. 

noozpynnaM 
0./I.R QIIOMHOZO 
Xa.llbKOZeHu-
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IJpOOOAJIC€HU€ 111a6AUI4bl 

Ta6AU14a 

2 J 4 5 6 7 8 

lie- Coe.ItB- 'I' ( 3/:z:,OH,Hal) 39 Y20J 1 1.22+0.08 3.25 o.J9±.o.oJ 
Pll- za He!Dle .lift. w (aKcn) -

... XI!IM. 39 Y2o3 10 1·38±.0·09 3.25 o.44+0oOJ 0.1{ XlDlz..sax - 4d 3ltcnepKMeH'f. z-sax. 40 zro2 1 1.19±_0.08 2.50 Oo 48±.0• OJ W XHM. • 

2 3 4 5 6 7 8 42 14003" 1 1.16±_0.08 1.75 o.66±_o.o5 o.55±_o.15 

OKHC.llli v 48 CdO 1 6.70:!:,1.50 6.00 1.12±.0.25 
4 BeO 1 0.12±0·04 o.5o 0o24+0o08 W 282P • 48 CdO 10 2.47±.0.22 6.00 o.41±.0· 04 

II 5 B2o3 1 0.15±_0.03 Oo42 
- Xl!M. 1) 

1. 96±_0.19 4.08 0.48±.0·05 0.36±.0o07 OoJ1±.0·07 49 In2oJ 1 
50 5no2 1 1.59±_0.12 3.13 o. 51±.0· 04 

12 llgO 1 0.83;t0o07 1. 50 o.55;t0o05 51 5b2o3 1 2.J2±.0.2J 4.25 o.55+0o05 
- 5s 

1J J.l203 1 0.57±.0.04 1.08 0.48±.0·04 51 5b20J 11 1.86±_0.10 4.25 o.44+0oOJ w~. = 
- 2) 

13 .u2°J 9 Oo44±.0.04 1.08 Oe37±.0e04 51 5b2o5 1 o. 69±_0·04 2.55 o.27±.0e02 0.51±.0.05 

III 14 5102 1 Oe40:!:,0o04 o.BB 0.46±.0·05 
14 5102 9 0.29±.0·03 0.88 OeJJ±.Oe04 56 BaO 1 2.27±.0.22 7.00 o.J2±.o.oJ 
14 5102 17 Oo4J±.O• OJ o.88 Oo49±.0e04 1J XHM. 3sJp. 82 Pb02 1 2.09±.0.15 5.1) o.41±.o.o3 
15 P205 9 o.J7±.0·04 0.74 o.49±.0e05 0.450:!:,0e075 VI 82 PbO 1 5e80:!:,0o70 10.3 o. 56+0· 07 

- 6sp 
82 PbO 11 4.56±_0.5J 10.J o. 45±.0· 05 w JUIM. 

20 CaO 1 1. J6±.0.10 2.50 o. 54±.0.04 8J Bi!OJ 1 2. 7J±.O• JJ 6.92 Oe4J±.Oo05 Oe45±.0e08 

::.-() cao 10 1.45±_0.09 2.50 o.5B±.Oo04 
29 cu2o 1 7.60:!:,1.80 7.25 1.05+0. 25 2.06±_0. 2J 5.17 4f 

62 5m2o3 
1 O. 40:!:,0• 04 W JOOA. '" 

JO ZnO 1 2. 66±_0. J2 J.75 o.11:o.o9 ~~- 70 Yb20J 1 2.12±.0.2J 5.84 o.J6±.0.04 o.JB±_0.04 
JO ZnO 12 2. 22±.0· 07 J.75 0.59±.0.02 o.59±.0o02 

21 5c2o3 1 1.85±.0.15 1. 75 1. 06±.0· 09 IIEPEIDiCU 
3~ Oe 39±.0• 0) W X • 

. 
22 Ti02 1 1.J5±.0.11 1.J8 0.98±.0·08 III 12 Mg02 1 o.29±.0e02 o.75 

o.J9±.0.0) 
IV 22 Ti02 10 0.95±.0·05 1.)8 o.69±.0e04 

2J V20J 10 1.46±.0.12 1.92 o.76±.o.o6 ~ o. 4 7 ±. o. 05 w • .. 
2J V204 10 1.14±.0.12 1.44 0.79±.0·08 IV 56 Ba02 1 1. 64±.0.17 ).50 

o.47±.o.os 
2J V205 1 1.24±.0·08 1.15 1. 08;t.O• 07 
2J V205 10 1. 07±.0.06 1. 1 5 o. 9J±.O• 05 
24 cr2oJ 1 2.00!_0.11 2.00 1 • 00:!:,0· o6 :rn.ru'OKCI1.ill:l .. 24 cr2oJ 10 1. J5;t.O• 07 2.00 o. 68+0.04 11 NaOH 1.04±.0.09 1. 22 Oe85;t.Oo07 

- Jd 29 cuo 1 J.60!_0.40 J.6) o. 99;t.O• 11 VI XHM. " 12 Mg(OH) 2 o.45±_o. o9 o.67 o.6B±_o.1o 
29 cuo 11 6.14±.0.85 J.6J 1.69±.0.2J 1.10!_0.10 13 .U(OH)J OeJO:!:,Oe04 0.48 o.62;t.Oo08 ,. 

6 
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IlpOOOAJIC€HUe 111a6AUijbJ 

IIpoooAJICeHue 11Ul6AUf4bJ 
2 3 4 5 6 7 8 

~ 2 3 4 5 6 7 8 

f 
VI 82 Pbi2 1 o. 61t,0.06 o.77 o.79+o.08 • • • 

- o. 79:!;,0.08 

15 H3P04 Oo37t,Oo06 Oo4J Oo86t,Oo13 W~ . 
1 16 H2so4 OoJ7t,Oo09 Oo47 0·79t,Oo20 0.75tOo07 I.nOPKilli 

II 3 L1Cl 12 0.14:!;,0.02 0.18 0. 80;!:,0• 11 w2~. . 
19 KOH o. 56t,o.o7 2.11 Oo59t,Oo08 6 CC14 9 o.25t,o.o5 o.oaa 2.8 t,0.6 0.87t,Oo11 
20 Ca(OH) 2 o.82t,0.11 1.11 Oo74+0o10 
34 ~seo3 1o 56t,Oo )2 1.)1 - w4~ .• 

11 NBCl 1 1.05:!;,0.08 0.65 1.6Jt.0.12 34 ~seo4 1o 04t,Oo 23 1.00 1o12t,0.22 0• 6~0• 08 
11 NBCl 10 0. 79t,Oo03 0.65 1o 72+0o05 

III 11 NaCl 17 0.68t,Oo04 Oo65 1.o~o.o6 w!!&. • 
- 4) IV 22 H2T1o3 Oo 79t,Oo1J Q.85 0· 9Jt.0.15 13 .UC13 7 0.27t,0.07 o.26 1o06t,Oo28 1o1J:t1o11 

23 HV03 o. 96:!;,0.13 0.92 1· 04t,0.15 
27 Co(OH) 3 1. 1J±.0.17 1.00 1o1J±.Oo17 

19 ltCl 20 1.1J:t0.11 1.12 1o01t,Oo10 28 l'li(OH) 2 1o J8t,Oo18 1. 56} 19 KCl 10 1.15t,o.o5 1.12 1o0Jt.Oo05 28 Ni(OH) 3 1o50;t,Oo20 1.04 1o1Jt.Oo15 W~, • 
IV 19 ltCl 7 1o16t,0.11 1.12 1o04t,0.10 29 Cu(OH) 2 1.86:!;,0.42 ,. 61 1·15tO• 26 1. Q8t,0.15 

19 ltCl 17 1.16:!;,0.03 1o12 1o04t,Oo03 
20 CaC12 20 o. 5Bt,o.06 0.59 Oo98t,Oo10 ~~. 

v 38 Sr(OH) 2 1. J8t,Oo28 2.11 Oo65t,Oo13 W~. . 20 CaC12 1 o. 78t,0.09 Oo59 1o32t,Oo15 1o04t,Oo03 
48 Cd(OH) 2 1o38t,Oo27 2.67 Oo52t,Oo10 Oo59t,Oo10 

37 RbCl 10 1. 78t,0.11 2.18 0.82t,Oo05 
40 Zr(OH) 4 Oo82t,Oo09 1.11 Oo 7 4t,Oo 08 w4Jr.. • 47 Agel 16 0.80;!:,0.20 2.77 0. 29t,Oo 007 
42 yoo4 1o OO;t,Oo06 1.24 Oo81t,0.05 Oo78t,Oo05 48 CdC12 7 1.1Jt.0.1J 1.41 Oo80;t,Oo09 v 

50 SDC12 7 Oo 99t,Oo11 1.47 o.67t,Oo08 
50 SnC14 7 0. 59t,Oo10 0.74 o.~o.14 qfl'Q~ 

w2~ .• 51 SbC13 7 o.85t,0.13 1.00 o.8s:-o.n ·~ II 3 L1F 1 Oo28t,0.03 o.J3 Oo85t,Oo09 Oo85tOo09 51 SbC1 5 7 0.46t,0.09 o.6o o.77~o.15 o.7~o.os 5) 

11 NaP 1 1. 56:!;,0.12 1o22 1o28t,Oo10 55 CBCl 20 1o85t,0.20 3.24 0.57t,Oo06 
III 13 AlP) 7 o.30;t,0.1o 0.48 o.6J+o.21 VI 5~ CBCl 20 1. 65:!;,0.15 3o24 o.51+0o05 

16 SP6 13 0.17t,0.017 o.Jo o.58;o.o6 wxi:r. • 55 CBCl 12 1o 75t,Oo 09 3o24 o.5~o.o3 w6~ .• - 3) 16 SP6 13 Oo14t,Oo02 o.3o o.47t,0.07 1o2t,Oo1 82 PbC12 1 1. 58t,0.12 2.41 0. 66t,O. 05 o. 57 :tO• 06 

v 48 CdP2 7 1o99t,Oo27 2.67 Oo75tOo10 W~. . \ 
CE.liEIDf.llli 51 SbP3 7 1.2Jt.0.14 1.89 o.65t,0.07 Oo70;t,0.07 'I w4:J& . IV 30 znse 20 4o10;t,Oo50 o.88 4.66t,o.57 • 

4· 66t,o. 57 

8 9 



IlpOOOAJICeHUe ma6AUijbl 
I 

IlpoooAJICeHue ma6AUijbl 
I ---

2 3 4 5 6 7 8 

5 6 7 8 t TEJJ.JlYPl1,1Ui 2 3 4 

I v 48 CdTe 20 o. 90!:.0.10 0.92 o. 9B;t,o.11 w~. = VI 82 PbF2 1 2.35±.0.20 4.55 o. 52+0.05 

1 
48 CdTe 20 o. 85±_0.11 0.92 0.92±.0.12 0.95±_0.08 - 6 82 PbF2 14 4.80±_0.75 4o55 1.06±_0.11 w~. • 

83 BiF3 15 1o 5B;t,Oo 15 3.46 0.46±_0.04 0.52±.0·04 

CYJIM>mlll 
VII 92 UF4 15 1.52±.0.15 2. 56 6dsf 

O. 59±.0• 06 W XHM. • 20 CaS 17 1. 57±.0· 04 1.25 1.26±_0.03 
92 UF4 16 0.70±_0.)0 2. 56 0.27±.0.12 Oo5J±.Oo06 IV 20 CaS 12 1. 25±.0· )1 1. 25 1.00+0.25 

30 ZnS 20 2. 55±_0. )0 1.87 1.3~0.16 w~. 
)0 ZnS 12 1.82±.0· 37 1.87 Oo97±.0o20 1o25±,0o0) 

EP0:,111,UJ 
w4~.- 26 Fes 20 2. 75±_0. 30 1. 62 1. 70+0.19 IV 19 Kflr 7 o.42t.o.o7 o.54 0.78±_0.1) 0.78±_0.1) i 

- )d I 26 Fes2 20 1. 08±_0.1) o.81 1. 34±.0· 16 w Xl!M. 
29 cus 11 1. 89+0. 18 1. 81 1.05±_0.10 1.25±_0.10 5s&. -'l 4i3 CdBr2 7 o.5J±.o.os o. 69 Oo77±.0o07 W X • • 

Oo77±.0o07 v 51 Sb2s 3 1. 09±.0· 01 2.12 o. 51±.0·04 w~. 
51 Sb2s 3 11 1.64±.0.10 2.12 o.77±.0.o5 o.64±_0.18 11 0.1LIW.tl 

J LH 16 o.77±.o.Jo Oo057 1 ;. 6+0· J 

w~ II J LH 18 o. 06±.0· 01 0.057 1.0~0.18 w2:ID.I. = VI 82 PbS 11 2.87±.0.)5 5.1) o. 66±.0· 07 • 
J Lii 19 Q.J2±.0.1) o.o57 5o 60!:.2• J 1.1±.0·2 o. 56±_0. 07 

11 1/ai 1 Oo29:t.Oo04 o. 21 1. 40+0. 19 1) 3,necb 14 Hmlte oum6Ka cpe,ll;HeB3BemeHHoro He MeHhllle onm6IGI - J III 11 Nai 1':) Oo47:t_Oo14 o. 21 2. 26±.0• b7 W :J!.1. . oT,ne~bHoro aKciTepKMeHTa. 
13 Ali) 1 0.16±_0.06 0.082 1. 95±_0. 7J 1. 49±_0.19 ' 2) J3e3 ,ll;aHHWC ITO SB2o5• i 

3) l3e3 ,ll;aHH!l:X ITO SF6" 
19 KI 1 Oo50:!;.0o0J 0.36 1.)9±.0.14 W~HM." i 4)Ees ,IJ;aHH!l:X/I/ ~ NaCl. 

IV 19 KI 7 Oo50:!;.0oOB o. )6 1.)9:t_0.22 1.39±.0.22 I 5) J3e 3 ,ll;aHH!l:X ITO AgCl. 

37 Rb! 19 0.95±.0.29 o.7o 1. JG±_o. 41 
47 Agi 11 1o45:!;.0o26 0.81 1. 79+0. 32 

I 
aHaJIOrHqHhle 3HaqeHHH ,l],JIH pH,ll,OM paCllOJIO)I(eHHhiX 3JieMeH-- 5 'I 4b cctr2 11 O.S0:!;.0.10 0.45 1.10:!;.0.22 w :~. .. 

n S p THllaMH BaJieHTHOH TOB rJiaBHhiX llO,ll,rpynn C ns H 48 Ccti 2 7 o.~O:!;.Oo06 o.45 1.10:!;.0.13 1.19±.0.10 
4f -no,LJ,rpynnhl 30Hhl, a TaK)I(e 3JieMeHTOB :OJ csi 1':) 1.J1;!:.0o40 1.14 1.26±_0. 39 

I 
W (n-l)d W ns,nsp ~ W (n-2)f 

XHM > XHM XHM 
I 

I 
10 ! 
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IIepHO.ItH'IecKYJO 3aBHCHMOCTL aTOMHoro 3axaaTa B OKHc· 

nax
111 

MO»ffiO paCCMaTpHBaTL KaK pe3ynLTaT yaenH'IeHHI 

W XH M B OKHCnaX 3neMeHTOB C 3anOnHIIOJIUIMHCI d H f 
no,ItrpynnaMH no cpaaHeHHIO c s H p·no,ItrpynnaMH /eM. 

Jta6AUIIY/. 

5. XHMH'IeCKHe HHKpeMeHThl 3neMeHTOB (n-1) d H 

(n-2) f no,Itrpynn B OKHCnaX nO,It'IHHIIOTCI 06~ei 3aKOHO • 

MepHOCTH • OHH yMeHLWaiOTCI npH nepeXO,Ite OT 4 K 7 
nepuo,ItaM 

wsd > w4d 
XHM XHM 

> wad 
XHM 

4f 
> W XHM 

6. B coe,ItHHeHHJIX 3neMeHTOB (n-1 )d no,Itrpynn 

XHMH'IeCKHB HHKpeMeHT 3aXBaTa IL- ·Me30HOB KaTHOHOM 

nponopu;HOHaneH He TOnLKO HOHHOMY 3apJI,Ity XHMH'IeCKOB 
. /21/ 

CBJI3H, 'ITO paHee 61>1no OTMe'leHo Ay- JIHroM H Koy3HOM , 

HO H 'IHCny d • 3neKTpOHOB, yqaCTBYIOJIUIX B BaneHTHOB CBJI· 

Fe2+ 
3H. 3TOT BLIBO,It cne,ItyeT H3 HepaBeHCTBa: W (-2--) = 

. XHM S -
Fe /20/ 

= 1.70 ± 0,19 > W (-)•0,81 + 0,07 , COOTBeTCTBeHHO, 
XHM S -

,ItnJI cynL<l!H.D;a >Kene3a H MO,ItenLHOB CMeCH Fe+S H WXHM r/'+)• 

= 0.93±0.05>WXHM (V4+)•0.79 ±0,06 ""WXJ.tM(V3)-o.76±0,00 ,ItnJI 

OKHCnOB BaHa,ItHJI C pa3nH'IHOB BaneHTHOCTLIO, T. e. pa3nH'IHOB 
CTeneHLIO yqacTHJI 3d· 3neKTpOHOB B XHMH'IeCKOB CBJI3H, 

a TaK>Ke H3 aHOManLHOrO /no cpaBHeHHIO C rnaBHLIMH 

no,ZJ;rpynnaMH/ XO,Ita W XHM 3neMeHTOB no60'IHOB 4d • 

no,Itrpynnhl, B03pacTaiO~Hx B PJIAY WXHM (Y3+ )-0.42 ± 

±O,OO<W (zr+4 )-0,48±0,00<W (Mo+6 )·066 ± 005. 
XHM XHM ' ' 

7. Y'leT nepepacnpe,IteneHHJI 3neKTPOHOB Me>K.ItY aTo· 

MaMH OKHCnOB He H3MeHJieT BH,Ita 3aBHCHMOCTH W OT D. 
XHM 

8. XHMH'IeCKHe HHKpeMeHTLI noKanH3aiJ;HH p. ·Me30· 

HOB Ha aHHOHaX WeCTOB (X VI ) H Ce.D;LMOB (Hal) rpynn 

xapaKTepH3YIOTCJI cy~eCTBeHHO HHLIM BH,ItOM 3aBHCHMOCTH 

OT n I puc. 2/. 0HH MOHOTOHHO yMeHLWaiOTCJI nyu nepe

XO,Ite OT 2 K 5 nepHo,ZJ;aM B pJI,ItaX o 2- ... Te 2 - H F - ... I 1- . 

BH.D; 3aBHCHMOCTH WXHM OT n ,ItnJI pa3nH'IHhiX aHuo-

HOB, no·BH.D;HMOMy, MO>KHO 06'LJICHHTL COBMeCTHhiM ,Itei· 
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CTBHeM ABYX <l!aKTopoa: <l!aKTopoM 3KpaHupoaaHHJI ace Go
nee rny6oKo ne>Ka~ux o6ono'leK 3neMeHTa 3 H <l!aKTopoM 

3aBHCHMOCTH BepOJITHOCTH aTOMHOrO 3aXBaTa OT 3cixbeKTHB· 

HOrO 3apJI,ZJ;a HOHa 3neMeHTa 3 + /3neKTpOOTpHIJ;aTenLHOCTL 

JIBnJieTCJI npOH3BO.D;HOH OT BenH'IHHLI 3414leKTHBHOrO 3apJI,ZJ;a 

B.D;pa H yaenH'IHBaeTcJI c pocTOM nocne,ItHero/. Bcne.D;CTBHe 

" Wx~M !:igf 
I Ll 1.5 

1 ?---4-__ 
1.0 ---~-

1.0 I 

0.5 
1.5' 

1.0 I 

0.5 I 

1.0 0 

0.5 
' 

i 1.5 

1.0 i 

0.5 

Har 

-Q--..§__ Na 
-----Q-

- t 
Har 
K 

~-------o ...... 

'¢.. J::1g!_ 
.... Rb .... '','f. I ,I 

I 

'9\ Ha!~ 
Cs 

\ 

' ', 
\ 

. ' ' 

'>~ 2 3 4 5 

1.5 

1.0 

05 

0 

2.5 

2.0 

1.5 

1.0 

15 

1.0 

05 

'o 
'\ ./ 

~ 
Zn 

x 
\ 
\ 

h 
\ 
\ 
\ 
\ 

'o 
\ 

f,, Xil 
Cd 

' ' \ 
' ' \ \ 

' ' ' ' '9 
' 

3 4 5 

f'',~ ........ j 2Hat 
Cd 

......... 
' '¢, 

l 
-

I I 
n 

I 

2 3 4 5 

Puc. 2. 3a6UCUMOC1/Ib XUMU'leCKUX UHKpeMeH1/106 
3UX6U1/Ia MIOOH06 UHUOHUMU VI U VII zpynn 
nepuooa n · 3Ha'leHUJI WxnM OAJI cMeceu Zn +S 
noAy'leHbl Ha ocHoee oaHHbiX pa6o111bl 12°1 . 

U1/IOMH020 
0111 HOMepa 
u Zn + Se 
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,IJ.eHCTBHB nepBOrO ll!aKTOpa W x JIM ,!J.OIDKHO MOHOTOHHO 

y6blBaTL C yBeJIHqeHHeM n. )l;pyroH ll!aKTOp BCJie,IJ.CTBHe 

pOCTa BeJIHqHHbl 3~eKTHBHOrO 3apB,IJ.a HOHa 3JieMeHTa 

OT 1 K 3 nepHO,IJ.aM H BLIXO,!J.OM 3TOH 3aBHCHMOCTH Ha llJia TO 

,!J.JIB llOCJie,IJ.yiO~HX nepHO,!J.OB 
122 

I ,!J.OIDKeH npHBO,!J.HTL K poe· 

TY W X MM OT 1 ,!1.0 3 nepHO,IJ.OB H llOCTOBHCTBY ,!J.JIB llOCJie • 

.IJ.YIO~X nepHO,IJ.OB; yBeJIHqeHHe llOJIO>KHTeJILHOrO 3apB,IJ.a 

B,IJ.pa HOHa 3JieMeHTa 3 + CllOC06CTByeT /BCJie,IJ.CTBHe KYJIO

HOBCKOrO npHT B>KeHHB/ yBeJiaqeHHIO BepOBTHOCTH 3aXBa • 

Ta Ha 3 + 
3HaqeHHe W XMM B MaKCHMyMe 3aBHCHMOCTeH WXMM OT 

11 KOppeJIHpyeT CO CTeneHLIO 3JieKTpOOTpHU:aTeJILHOCTH 

aHHOHa: qeM BLIWe 3JieKTpOOTpHU:aTeJILHOCTL, TeM MeHLWe 

WxMM 

Cy~ecTBeHHO HHyro 3aBHCHMOCTL WxMM .IJ.JIJI KaTHOHOB 

VI H VII rpynn TaK>Ke MO>KHO o6'LBCHHTL, HCXO.IJ.B H3 

npe,IJ.CTaBJieHHH 06 3JieKTpOOTpHU:aTeJILHOCtH H 3KpaHHpO· 

BaHHH. C yBeJiaqeHHeM n yMeHLWaeTCJI 3JieKTpOOTPHU:a • 

TeJILHOCTL 3JieMeHTOB VI a VII rpynn a pacTeT 3~eKT 
3KpaHHpOBaHHB; o6a ll!aKTOpa ,IJ.eHCTBYIOT B O.IJ.HY CTOpOHy, 

qTo H onpe,IJ.enxeT MOHOTOHHO cna,IJ.aromail xapaKTep 3aaa-

CHMOCTH WXHM OT n. 

Bonee ,IJ.eTaJILHOe paccMoTpeHHe ll!H3HqecKoro CMLICJia 

BLIBBJieHHLIX 3aKOHOMepHOCTeH 3JieMeHTHOH JIOKaJIH3aU:HH 

OTpHU:aTeJILHLIX MIOOHOB Ha KaTHOHaX H aHHOHaX H MeTO,!J.HK 

BLI,IJ.eneHHB KaK napaMeTpoB 3JieKTpouHoil CTPYKTypLI, o6yc

JIOBJIHBaro~Hx BH.IJ. 3aBHCHMOCTH WXHM OT n, TaK H 3apB· 

.IJ.OBLIX o6onoqeqHwx ceqeHHH, HY>K.IJ.aeTcB B cneu:aaJILHOM 

HCCJie,IJ.OBaHHH. C 3TOH TOqKH 3peHHB npe,IJ.CTaBJIBeT HHTe· 

pee nonyqHTL 6onee cacTeMaTaqecKHe 3KcnepaMeHTaJILHLie 

,IJ.aHHLie no aepoxTHOCTJIM aTOMHoro 3axaaTa oTpau:aTeJIL· 

HLIX Me30HOB B COe,IJ.HHeHHBX H CMeCBX 3JieMeHTOB ,II.pyrHX, 

noKa e~e cna6o H3yqeHHLIX, rpynn nepHO.IJ.HqecKoil cacTeMbl. 
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