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SUMMARY 

An attempt has been made to study the chemical bonds of 

hydrogen in transition metal hydrides by investigating the 

peculiarities of negative pion capture in hydrogen. The pion 

capture probability is approximated by expression (1) where 

the coefficient CL implies the chemical structure properties 

of the molecule. As for protonized hydrogen ct~o /J/ this 

method makes it possible to estimate the relative change of the 

electron density of the H-atom in metal hydrides within. a 

period of Mendeleev's Periodic System. 

The results of measurements are presented in Table 1 and 

Figs. 1 arid 2. As is shown in Fie. 1, the electron density of 

hydrogen ataaa beca.es twice ... ller psaainc fro. the hydrides 

of the elements of groups I and II to those of croups IV and V. 

For metallic hydrfde pairs TiH1 •
65 

- TiH
2

, VH
0

•
78

-vn1 • 6 and 

NbH
0

•
95 

- NbH1 •
7 

the character of Me-R bond is not chanced 

essentially with increasing the hydrogen content (Table 1). 

At the transition from MeH
2 

to MeH
3 

for Y, La and'Ce the 

coefficient Cl. is increased. As ia seen from Fig. 2 

( 0- vs. atomic number Z), the measured points are located 

along two straight lines for ioni~ hydrides along line I and 

for metallic ones along line II. This fact augceats the conclu-

sion that the electron density in the hydrogen atoms is about 

twice larger in ionic hydridesthan in metallic ones. 

Further, the Taluea of trihydrideldihydride electron density 

ratio, fi I D : ZH I ZH presented in Table 2, show that 
Ja 3 2 . 

YH
3 

and LaH
3 

are ionic hydrides while both ErH 3 and ErH2 are 

metallic ones, likewise YH 2 and LaH2 

Bonpoc o xapaKTepe cBJI3B BO.D.OPO.D.a s rB.D.PB.D.ax nepe

XO,D,BYX MeTannOB WBpOKO 06C~,D,aeTCJI B pJI,D,e pa6oT, HO 

eme ,D,aneK oT csoero pa3pemeHBJI. B uacToJimei pa6oTe 

npe,D,npBHJITa DODYTKa 3KCDepaMeHTallbHOrO B3y'leHBJI 3TOB 

npo6neMY Ba OCHOBe HOBOrO DO.D.XO,D,a - nyTeM BCCne,D,OBaHHJI 

oco6eHHOCTeB 3aXBa Ta rr --Me 30HOB BO.D.OPO.D.OM B rB.D.PH.D.aX 

nepeXO,D,HYX MeTannoB. rr-·Me30H MO>KeT 3aXBaTBTbCJI JI,D,pOM 

aTOMa BO.D.OPO.D.a, OT,D,asmero CBOB 3neKTpOH ,D,nJI o6pa30BaHBJI 

XBMB'IeCKOB CBJI3B B MOneKyne, TOllbKO DPOB,D,JI npoMe>KyT01.f· 

HYJO Me30MOneKynJipHyro CTa,D,BIO, Ha KOTOpOB OH 3aMemaeT 

3neKTPOH Z-H CBJI3B B MoneKyne. llose,D,eHBe rr-·Me30Ha 

Ha 3TOB CTa.D.BB ODBCYBaeTCJI MO,D,enbiD 6onbWBX Me30MO· 

neKyn I 1 I . OcuosaaJI B.D.eJI MO.D.enu cocTOBT B npe,D,nono>Ke

HBB, 'ITO DpB nepeXO,D,e rr-·Me30Ha B CBJI3aHHOe COCTOJIHBe 

MO>KeT o6pa3oBaTbCJI 6onbmaJI Me3oMoneKyna Z m rr- H n , 
B KOTOpOB rr-·Me30H HaXO,D,BTCJI Ha Me30MOneKynJipHOB op-

6BTanB, reoMeTpB'IeCKB DO.D.06HOB op6BTanB BaneHTHYX 

3neKTpoHOB. B 3TOM cnyqae sepoJITHOCTb 3axsaTa rr-·Me-

30HOB BO.D.OPO.D.OM B 6aaapHYX COe,D,BHeHBJIX Z mHn ODpe

,D,enJieTCJI COOTHOWeHBeM: 

-2 
" = a __,."~z __ _ 

mZ + n 
/1/ 

r.D.e senu'IBHa 
n 

nponopuuouanLHa sepoJITHOCTB 
mZ + n 

o6pa30BaHBJI Me 30Mo.neKynY /T. e. npe,D,nonaraeTCJI B nepsoM 

npu6nu>KeHBB, 'ITO aToMHYB 3axsaT rr--Me3oHo,.!nponopuuo

uaneH nnoTHOCTB :JneKTpouos/, a senuqaaa Z nponopuao

HanbHa BepOJITHOCTB 3aXBa Ta TT-- Me 30Ha BO.D.OPO.D.OM C Me 30-

MoneKynJipaoi op6aTanu; a- Ko34MtlauaeHT nponopuaouam.

HOCTB, onpe,D,enJieMYB 83 ODYTa, OH Y'IBTYBaeT BH.D.BBB,D,yam.-
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Hble OC06eHHOCTH XHMH'IeCI<OrO CTpoeHHJI JJ,aHHOH MOJiei<yJihl 

H CBJ13aH C IIJIOTHOCTbiO 3Jiei<TPOHOB Ha BO)J.OpOJJ,HOM aTOMe. 

PaHee 6wno 3I<cnepHMeHTaJILHO noi<a3aHo, 'ITO I<034J4IHu;HeHT 

a nponOpiJ;HOHaJieH 3Jiei<TpOHHOH IIJIOTHOCTH Ha npOTOHe B 

Monexyne. Tax, HanpHMep, 6wno ycTaHOBJieHo, 'ITO I<034>-

4>Hu;HeHT a JIHHeHHO CBJI3all C HIIJJ.YI<~?HHOH I<OHCTaHTOH ax 
3aMeCTHTeJIJI X B Monexynax CH3 X · , a TaiOKe noxa3a

HO, 'ITO )J.JIJI CHJibHhiX I<HCJIOpOJJ.COJJ,ep~a~x I<HCJIOT 3TOT 

I<034J4IHIJ;HeHT IIO)J.aBJieH 6onee 'leM B )J.eCJITI<H pa3 /yi<a3aHa 

BepxHJIJI rpaHHu;a ero 3Ha'leHHJI/, TOrJJ.a xax JJ.JIJI cna6wx 

I<HCJIOT ero 3Ha'leHHJI COBIIaJJ,aiOT C IIOJiy'leHHhiMH HHTepno

JIJIIJ;HeH 3I<cnepHMeHTaJILHWX JJ,aHHwx no l!>opMyJie I 1/ 13 I. 
H3MepeHHJI BbiiiOJIHeHbl Ha IIY'II<e rr-·Me30HOB c 3Heprueil 

80 M3B CHHxpou;HI<JIOTpoHa OHJIH. llocTaHOBI<a onwTa 

H npou;eJJ,ypa H3MepeHHH aHaJIOrH'IHbl OIIHCaHHbiM HaMH pa

Hee I 4 I. 06pa3u;w rHJJ.PHJJ.OB nepexoJJ,Hwx MeTaJIJIOB 6biJIH 

CHHTe3HpOBaHbl IIYTeM 06pa60TI<H COOTBeTCTBYIQ~X MeTaJI· 

JIOB BOJJ.OPOJJ.OM B Bai<yyMHOH YCTaHOBI<e THIIa CHBepTca. 

)l;JIJI CpaBHeHHJI 6biJIH H3MepeHbl TaiOKe Hei<OTOpble rHJJ,pH)J.bl 

~eJIO'IHbiX H ~eJIO'IH03eMeJibHhiX 3JieMeHTOB. 

Pe3yJILTaTbl H3MepeHHil npeJJ,cTaBJieHw B 11a6A. 1. 
fipH paCCMOTpeHHH JJ,aHHhiX 3TOH Ta6JIHIJ;hl BH)J.Ha nepHO· 

JJ.H'IHOCTL H3MeHeHHJI I<034>ci>HIJ;HeHTa a . Ha puc. 1 H3o6pa~e
Ha 3aBHCHMOCTb a )J.JIJI rHJJ.PHJJ.OB nepeXO)J.HhiX H COCeJJ,HHX 

C HHMH IIJ;eJIO'IIIhiX H IIJ;eJIO'IH03eMeJibHhiX MeTaJIJIOB 4-6 nepHO

JJ.OB OT HOMepa rpynnbl * . )l;JIJI Bcex Tpex H3y'leHHblx nepHo

JJ.OB Ha6JIIOJJ,aeTCJI O)J.HHai<OBaJI 3ai<OUOMepHOCTb H3MeHeHHJI 

K034J4IRu;HeHTa a : yMeHbWeHHe IIpH IIepeXO)J.e OT IIJ;eJIO'IHO-

3eMeJILHoro MeTaJIJia I< MeTanny IV rpynnw H npai<TH'Iecxu 

nocTOJIHHoe 3Ha'leHHe a JJ.JIJI MeTaJIJioB IV H V rpynn. 

Hau6onLwee 3Ha'leHHe a B I<~JJ.OM nepHOJJ.e, xax H cne
)J.OBaJIO O~)J.aTb, COOTBeTCTByeT HOHHhiM rHJJ,pHJJ,aM I<aJIHJI, 

I<aJibiJ;HJI H 6apHJI. )l;JIJI cpaBHeHHJI B lla6A. 1 IIPHBeJJ,eHO 3Ha

'leHHe a )J.JIJI rHJJ,pHJJ,a MarHHJI, I<OTOpoe OI<a3aJIOCb IIPHMepHO 

BJJ.BOe 6oJILWHM, 'leM 3Ha'leHHe a JJ.JIJI N aH. Taxoe 6onLwoe 

* )l;JIJI nap rHJJ.PHJJ.OB -~1 65 - TiH 2 , VH o 
78

- VH 
1 6 

H 

NbHo 95 -NbHt 7 I<034J4IHIJ;HeHT 'a B npeJJ.enax no'rpewHo(aeli ' ~ ' 
H3MepeHHH He pa3JIH'IaeTCJI, II03TOMY HCIIOJib30BaJIHCb 
ycpeJJ,HeHHhle ero 3Ha'leHHJI, IIPHBeJJ,eHHhle B 'leTBepTOH I<O· 
JIOHI<e lla6A. 1. 

4· 

az 
140 

120 

100 

ao 

60 

so 

40 

30 

12 

10 

a 
a 
4 

2 

Ta 6 

Hf 

5 

Nb 

4 

v 

0 • 
I li m rl y 

HoMep 2pynnw 

Puc. 1. 3a8UCUMOCIIb K03di(pUflUeHJra a OAJJ zuopuooe 3Ae
MeH1108 4-6 nepuoooe Jra6AUflbl MeHOeAeeea 011 HOM epa 
zpynnbJ. 
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Ta6mt:ua 1 

flUIPIIJI "'. 10
4 a.. a. 

LiH 350 + 40/5/ 1,26 :!: 0,07 
NaH 22,0 :t 2,2 3,2 :t 0,3 

lfgH2 73,0 + 3,0 7,3:!: 0,3 
Ill 14,8 ~ 1,8x/ 10,7;t1,4 
CaH2 

25,0 ! 3,0/5/ 11,0 ;t 1,4 

Sc~ 16,0 :!: 1,6 8,1;t0,8 

TiH1,65 6,6 :t 0,6 4,6 :!: 0,4 } 
T1H2 8,4 :t 0,8 4.~ :!: 0,5 4,7:!: 0,3 

'ffio,78 4,1 :t 0,6 6,6 ;!: 1,0 } 
VH1,6 5,1 :t 0,8 4,1 :t 0,7 

VH1,8 12,0:!: 1,2 41,4;t4,1 

YH2,9 36,0 :!: 1,8 79,0 :t 4,0 
ZrH2 8,7:!: 0,7 29.~ :t 2,3 

Nbllo,95 3,8:!: 0, 7 ~8,2.: 4,8 

BbH1 ,7 
7,5 :t 1,3 31,7 :!: 5,4 

BaH2 13,4 .:t I, 0 122.0 :t 9. 5 

5,3 ;!: O,fi 

29.~ :!: 3,6 

LaH2,05 7,4 ;t I,O 69,0 :!: 9,3 

LaH2,95 17,5:: o.~ II5,0 :t 5,9 
CeH2 5,2 :t 0,6 52,4.:!: 6,5 
CeH3 

12,5 ;!: I,O 85,5 .:!: 6,8 
RrH2 ti,3 .:!: 0,4 86,5:!: 7,2 
ErH3 

7,0:!: 0,9 76,5 .:!: "·9 

Hfll2 4,1.:!: 0,5 79,0 :!: 9,3 

TaHa,79 1,9 :!: 0,3 ~3.0 :t16,0 

x/ Orry<:lmlKOEBHH!le HBM!l paHee/6/ JIBHH!le JIJJR KH HePepHi. 

llp11 XllM:lGecKoM BHBIIIl3e M!lUJeH~ KH, noJIJ'OTotne~Hoii 

JIJIJI 1!3MepeHI!ll B.l1. ronhJI8HCK~Il ll H .11. XonOJICPilM, Obr.o 
YCT8HOEneHO H8JJI!Gll€ I' Hell 3H8GilTCnbHilX npv.Mecd.L 

pa3llH'Die K034x}JHIUICHTOB a AJ}JI .IJ.BYX COCC,IJ,HHX 3llCMCHTOB 

CBH,IJ,CTCllbCTByeT, no- BH,IJ,HMOMY, 0 Cyll.\eCTBeHHOM pa3nH'IHH 

B xapaKTepe CBJI3H Me-11 B 3THX rH,IJ,pH,IJ,aX H MO)I(CT cny

)I(HTb nO,IJ,TBep)I(.IJ.eHHeM HanH'IHJI npoMe)l(yTO'IHOrO THna CBJI3H 

B MgH 2 , HaXO,IJ,Jill.\CMCJI MC)I(.IJ.Y KOBaneHTHbiMH H HOHHbiMH 

rH,IJ,pH,IJ,aMH H XapaKTepH3YJOll.\CMCJI 3llCKTpOHHO- HCHaCblll.\CH

HbiMH BO,IJ,OpO,IJ,HbiMH MOCTHKaMH / 7/: 

6 

/ H' ... , / H,,_ / 
,Mj,, / 

'H 
M~'. /Mg .. , 

'H 

l 

l 

IIpa6nH3HTenLHoe paseHCTBO a ,IJ,nJI aHanorH'IHOH napbl 

KH - CaH2 cne,IJ,yiOil(ero nepao,IJ,a Ta6nH:Ubl MeH,IJ,eneesa 

,IJ,Oll)I(HO 6b1Tb CBJI3aHO CO 3Ha'IHTCllbHO MCHbWCH ,IJ,Onea KO

saneHTHOH CBJIJH BO.IJ.OPO.IJ.a B CaH 2 no cpasHeHHIO c MgH
2

• 

IIocne,IJ,yiOil(ee yMeHLWCHHe a npa nepexo,IJ,e K rH.IJ.PH.IJ.aM 

nepexo,IJ,HbiX MeTannos oTpa)l(aeT o6pa3oBaHHe MeTannaqe

CKOH CBJI3H, conpoao)I(.IJ.aiOll.\eecJI yMeHLWeHHeM 3neKTPOHHOH 

nnOTHOCTH y npOTOHa no CpaBHCHHIO C rH,IJ,pH,IJ,aMH 11.\CllO'IHbiX 

H ll.\CllO'IH03eMenbHbiX MeTannoa. 

IIOCKOllbKY ,IJ,llJI npoTOHHpOBaHHoro BO,IJ,OpO,IJ,a IKaK, Ha

npHMep, y canLHbiX KHcnopo,IJ,co,IJ,ep)l(all.\HX KHcnoT I 3 I I 
a -> 0 , , MO)I(HO npOH3BCCTH O:UCHKY MaCWTa6a OTHOCHTCllb

HOrO H3MCHCHHJI 3lleKTPOHHOH nnOTHOCTH B aTOMe BO,IJ,OpO,IJ,a 

B rH,IJ,pH,IJ,aX MeTannoB BHYTPH Ka)I(,IJ,OrO nepHO,IJ,a. Ha OCHO

Ba.HHH puc. 1 MO)I(HO CKa3aTb, 'ITO 3llCKTpOHHaJI nnOTHOCTb 

B aTOMe BO,IJ,OpO,IJ,a YMCHbWaeTCJI nO'ITH B,IJ,BOC npH nepeXO,IJ,e 

oT rH.IJ.PH.IJ.OB 3neMeHTOB 1-11 rpynn K 3neMeHTaM IV-V 
rpynn, r,IJ,e BO.IJ.OPO.IJ. uaa6onee 3neKTt>OnonO)I(HTeneH. 

B accne,IJ,oBaHHbiX HaMH napax MeTannaqecKHx rH.IJ.PH.IJ.OB 

HCCTCXHOMeTpH'ICCKoro COCTaBa TiH 1,65- Till2 , Vllo, 78'VII
1

, 6H 

NbH 0 , 95 - NbH 1, 7 xapaKTep CBJ13H \1e-H CYll.\CCTBeHHO He 

MCHJICTCJI C YBCnH'ICHHCM CO,IJ,ep)l(aHHJI BO,IJ,OpO,IJ,a B rH,IJ,pH,IJ,e -

B npe,IJ,enax norpewuocTea Hawax HJMepeuaa 3neKTPOHHaJI 

nnOTHOCTb y npOTOHa B 3THX napax rH,IJ,pH,IJ,OB O,IJ,HHaKOBa. 

3TO cornacyeTCJI C peJynLTaTaMH HJMepeHHH JIMP B rH,IJ,pH-

,IJ,aX cocTasa Till 1 61 - Till 1 97 npa TeMnepaTypax HH)I(e 

310° K IBI. ' ' 
CosepweHHo HHaJI KapTHHa Ha6nJO,IJ,aeTcJI npu HJMeneuuu 

COCTaBa rH,IJ,pH,IJ,OB pe,IJ,KOJCMCllbHbiX 3llCMCHTOB. KaK BH,IJ,HO 

83 •a6A. 1, nepeXO,IJ, OT \leH 2 K \1ell 3 AJ}JI rH,IJ,pH,IJ,OB 

HTTpHJI, naHTaHa H uepHJI COnpOBO)I(,IJ,aeTCJI Cyll.\eCTBeHHbiM 

ysenaqeuaeM K034x}la:uaeuTa a . Ha puc. 2 npase,IJ,ena Jasu

CHMOCTb K034x}JB:UHCHTa a OT Z ,IJ,llJI BCCX HJY'ICHHbiX HaMH 

rH.IJ.pH.IJ.OB MeTannos. IIonyqeuuble 3KcnepHMenTanLHble Jna

'ICHHJI a ( Z) pacna,IJ,aiOTCJI ua ,IJ,Be rpynnLI H pacnonaraiOTCJI 

B.IJ.Onb .IJ.BYX npJIMbiX. llpa 3TOM ua O.IJ.HY npJIMYJO r I) nona,IJ,aiOT 

JHa'leHHJI a ,IJ,nJI HOHHbiX rH.IJ.PH.IJ.OB I KH , CaH 2 , BaH 21 
H ueKOTOpblx TpHrH,IJ,pH.IJ.oB I Y , La I, a Ha .IJ.PYrYJO (II) -
JHa'ICHHJI a ,IJ,llJI MCTannH'IeCKHX rH,IJ,pH,IJ,OB. C 3TOH TO'IKH 

JpCHHJI nJ060nblTHO paCCMOTpCTb noBe,IJ,eHHe nap ,IJ,HrH,IJ,pH,IJ, -

TpHrH,IJ,pH.IJ. pe.IJ.KOJeMenLHLIX 3neMeHTOB. KaK BH.IJ.HO HJ 
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Oz 
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I LaHus 

n 
TaHo.>e 

CaH2 _> I I KHu. G'(iH,. I I 6o 
70 

z 
0 Sd;tz-a <VH .. > I 40 50 

20 30 

Puc. 2. · 3aeucuMOC111b K03(N/JU!4UeH1tla a 0111 nopJioKoeozo 
HOMepa MelllaAAQ Z , 

puc. 2, rH,IJ;PHA YH1, 8 nona,IJ;aeT ua np.II.MYJO .MeTannuqecxux 

rH,IJ;pH,IJ;oB, TOr,IJ;a KaK TpHrHAPHA YH 2 9 Jie)I(BT ua npJI.MOH 

HOHHbiX rH,IJ;pH,IJ;OB. 3TO ,IJ;aeT OCHOB~HH~ cqHTaTb TpHrHAPHA 

HTTPH.II HOHHbi.M rH,IJ;pH,IJ;O.M. Auanoruqubi.M o6pa3o.M Be,IJ;yT 

ce6.11 rHAPHAbl nauTaua. Cne,IJ;yeT 3a.MeTHTb, qTo B cnyqae 

La HCI<moqeuo BJIH.IIHHe KPHCTaJIJIHqecKoii CTPYKTYPbl rHAPH

,IJ;OB, TaK KaK oua O,IJ;HHaKoBa y LaH 2 H LaH 3 I B pa.MI<ax 

npe,D;CTaBJieHHH .MO,IJ;eJIH 60JibiiiHX .Me30.MOJieKyJI pa3JIHqHe B 

3HaqeHH.IIX K03~H~eHTOB a ,IJ;Jl.ll rH,IJ;pH,IJ;OB O,IJ;HOrO 3Jie

.MeHTa o6yCJIOBJieHO pa3JIHqHOH 3JieKTPOHHOH ITJIOTHOCTbiO 

ua a TO .Me BOAOPOM B 3THX rHAPHAax. AuaJIH3 ypaBueuuii np.JI

.MbiX I H II 

ai10H. 
= ( 3,0 2 ± 0 '12) z - ( 47 ,8 ± 2 '7) ( I) 

a MeT • = ( 1, 49 ± 0 ,06) Z - ( Zi ,8 ± 1, 5) (II) 

8 
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IT03BOJIJleT C,IJ;eJiaTb BbiBO,IJ; 0 TO.M, qTo ,IJ;JIJl rH,IJ;pH,IJ;OB HCCJie

,IJ;OBaHHbiX Ha.MH 3Jle.MeHTOB llpHBe,IJ;eHHa.JI Ha O,IJ;HH aTOM BO,IJ;O· 

po,D;a ITJIOTHOCTb 3JleKTpOHOB npH.Mepuo B ,IJ;Ba pa3a BbiWe 

B HOHHbiX rH,D;pH,IJ;aX, qe.M B .MeTaJIJiuqecKHX. 

BblqucneHHble no ,IJ;aHHbi.M ma6A. 1 3Haqeuu.JI OTuoweuuii 

3JieKTpOHHbiX ITJIOTHOCTeH B aTO.Me BO,IJ;OpO,IJ;a )J;Jl.JI TpHrH,IJ;pH-

p3 azu3 
,IJ;OB H ,IJ;HrH,IJ;pH,IJ;OB ( --) = --8 --

p 2 Z zu
2 

HeKOTOpbiX 3Jie.MeH-

TOB llpHBe,IJ;eHbl B ma6A. 2, H3 KOTOpOH BH,IJ;HO, qTo B TpHrH,IJ;· 

pH,IJ;e HTTpH.JI 3JieKTpOHHa.JI llJIOTHOCTb B aTO.Me BO,D;Opo,IJ;a noqTH 

BABOe 6onbwe, qe .M B AHrHAPHAe. Y L aH 
3 

H CeH 
3 

H36bi

TOK 3JieKTpOHHOH llJIOTHOCTH B TpHrH,IJ;pH,IJ;aX COCTaBJI.IIeT 

"" 60- 700/o, qTo llO,IJ;TBep:>K,naeTC.JI, HanpH.Mep, 60JibWeH XH.MH

qeCKOH aKT~'OCTbiO TpHrH,IJ;pH,IJ;a uepH.II ITO CpaBHeHHIO C 

AHrH,IJ;pH,IJ;O.M • Y 3p6H.II aTO.M BO,D;OpO,IJ;a H.MeeT O,IJ;HHaKOByiO 

3JieKTPOHHYIO nJIOTHOCTb AJI.II ErH 2 H Er H 3 / p 
2 

= p 
3 

B 

npe,IJ;enax norpewuocTH H3.Mepeuuii/, 'T.e~ o6a 3TH rHAPHAa 

cne,IJ;yeT OTHeCTH ~ .MeTannuqecKH.M rH,IJ;pH,IJ;a.M.Ha6mo,IJ;aiOIUee

c.JI OTHOCHTeJibHOe C~eHHe 3JieKTpOHHOH llJIOTHOCTH Ha 

BO,IJ;opo,IJ;e B uanpaBJieHHH La H 
3

- Ce H
3 

- Er H 
3 

BITOJIHe co

rnacyeTC.H C H3BeCTHbi.M y.MeHbWeHHe.M OCHOBHOCTH, T .e. 

YBeJiuqeHHe.M npoqHOCTH CB.H3H BaJieHTHbiX 3JieKTpOHOB pe,IJ;

I<03e.MeJibHbiX 3Jie.MeHTOB BCJie,IJ;CTBHe JiaHTaHH,IJ;HOrO C)Ka-
1H.H I to I 

3neMeHT y 

P3/ 
/ p2 

I ,9I :t_0,2I 

Ta6nuua 2 

La Ce Er 

I ,67:t_0,24 I ,63:t_0,24 0,88:t_O,I4 
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