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3Kcnep~MeHTanbH~e ~ccne~oeaH~R Kp~cTann~4ecKoro 3neKTP~4e

cKoro nonR /K3n/, e~nonHeHH~e e Te4eH~e nocne~Hero ~ecRT~neT~R 
C nOMO~b~ Heynpyroro pacceRH~R TennoB~X He~TPOHOB /HPTH/ Ha 
COe~~HeH~RX C Ky6~4eCKO~ T04e4HO~ C~MMeTp~e~ ~OHa pe~K03eMenb
HOrO MeTanna /P3M/, ~an~ npoT~eope4~B~e pe3ynbTaT~ OTHOC~Tenb
HO pon~ 3neKTpoHoe npoeo~~MOCT~ e $opM~poeaH~~ K3n/I,21. 

HapR~y-c 3T~M 6~na ~oKa3aHa Hea~eKBaTHOCTb MO~en~ 3¢¢eKT~e
H~x T04e4H~x 3apR~OB ~nR MeTann~4eCK~x c~cTeM. B c~ny Toro,4TO 
K3n e 3Ha4~TenbHOH Mepe onpe~enReT ceo~cTea coe~~HeH~~ P3M, 
eonpoc o np~po~e K3n e ~leTannax RBnReTcR o~Ho~ ~3 ~eHTpanbH~x 
npo6neM, B03H~Ka~~x np~ ~3y4eH~~ 3T~x coe~~HeH~~. 

np~ ~HTepnpeTa~~~ CBO~CTB coe~~HeH~H P3M ~cnonb3YeTCR $eHo
MeHonor~4eCKaR MO~enb K3n c raM~nbTOH~aHOM e~~a/ 3 1: 

+f m f m 
H= I I Af <r >8f Oe (J+ ,J_,JzoJ), 

f~6 m=-f 
/1/ 

r~e Of - 3KB~BaneHTH~e onepaTop~ CT~BeHCOHa; A1 - 3Mn~p~4eCK~e 
napaMeTp~ K3n, onpe~enReM~e ~3 3Kcnep~MeHTOB no HPTH; <re> -

I A. I - -
pa~~aflbH~e ~HTerpan~ ' ., ; IJf - MHOIK~Tt:!Ilb 1.1111:St::Hl-UHd. 

HaM~ 6~n~ npoee~eH~ ~3MepeH~R HPTH Ha o6pa3~ax c reKcaro
HanbHOH T04e4HO~ c~MMeTp~e~ ~oHa P3M RNi5 , r~e R = Tb , Ho , Er 
/cTPYKTypa T~na CaCu5 /, Ha epeMRnponeTHOM cneKTpoMeTpe B o6paT
Ho~ reOMeTp~~ C 6ep~nn~eB~M Q~flbTpOM nepe~ ~eTeKTOPOM Ha peaK
TOpe ~6P-30 na6opaTo~~~ He~TPOHHO~ $~3~K~ O~H~. c nOMO~b~ pa3-
pa6oTaHHO~ MeTo~~K~ S/ Ha ocHoee cneKTPOB HPTH onpe~eneH~ ee
n~4~H~ 4eT~pex napaMeTpoe raM~nbTOH~aHa reKcaroHanbHoro K3n, 
KOTOp~e np~Be~eH~ B Tafin. 1. napaMeTp~ Af He 3aB~CRT OT T~na 
pe~K03eMeflbHOrO ~OHa ~ onpe~enR~TCR TOnbKO K3n, KOTOpoe C03~a
eTCR oKpyltleH~eM ~oHa P3M e KP~CTanne. Heom~~aHH~M B een~4~Hax 
napaMeTpoe A~ RBnReTCR TO, 4To e ~30CTPYKTYPH~x coe~~HeH~Rx 
c 6n~3K~M~ 3Ha4eH~RM~ napaMeTpoe peweTK~ OH~ 3Ha4~TenbHO pa3n~-
4a~TCR ~ He noKa3~Ba~T KaKoro-n~6o 3aKOHOMepHoro ~3MeHeH~R, 3a 
~CKn~4eH~eM 3HaKa. 

B/6/ onpe~eneH~ Ha OCHOBe ~3MepeH~R ~~~epeH~~anbH~X B03My~eH
H~X yrnoe~x y-y KoppenR~~~ ~nR rpynn~ coe~~HeH~~ RNi 5(R=Pr,Nd,Tb, 
Dy , Er) rpa~~eHT~ K3n Ha MeCTe R~pa pe~K03eMenbHOro ~OHa. napa
MeTp A~,onpe~eneHH~~ e 3Kcnep~MeHTax c He~TPOHaM~, ~MeeT CM~cn 
ycpe~HeHHOrO no pa~~anbHO~ 4aCT~ BOflHOBO~ $YHK~~~ rpa~~eHTa 
K3n Ha MecTe 4f -3neKTPOHHO~ o6ono4K~ ~oHa P3M. fpa~~eHT K3R 
Vzz ~ napaMeTp A~ CBR3aH~ COOTHOWeH~eM 

Vzz=-4A~ /e. ,:~. 
i~t.( ).--~-; 
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Ta5JIHI~a 

Coe~HHeHHe I A~ A~ A~ A~ 

HoM's -215,00 -16,66 5,24 150,56 

TbNt5- -137,63 - 9,84 5,93 189,64 

ErNis- -108,75 -44,32 9,13 52,07 

0JUH5Ka ~H rrapaMeTpa A2 - 3%, ~H A'4 , A6 , A~ - 10%. Pas-
MepHoCTb Ae: MsB·A-e. 

'Coe~HHeHHe 

* Pr Nt5" 

Nd..N/5 
** 

TbNi5 

D N' ** 'j ~s-

Er-N(5" 

* )J;aHHbJe /10/, 
*~< )J;aHHbJe 171, 

A~ 
- 67,59 

-143,96 

-137,63 

-142,67 

-108,75 

Ta5Jim~a 2 

Ao* 
2.. A~-A.t 

453,72 521,31 

447,74 591,70 

436,33 573,96 

440,90 583,57 

438,62 547,37 

HeAaBHO 8/S/ Ha npHMepe 6onbworo 4HCna HenpOBOA~~HX COeAH
HeHHH RF3 6~no noKasaHo, 4TO rpaAHeHT~ K3n Ha ~APe HOHa P3M 
H era 4f -o6ono4Ke OAHHaKOBbl, B nepBOM cTon61..1e Ta6n. 2 npHBeAe
Hbl sHa4eHHH A'lz An~ MeTannH4eCKHX CHCTeM, onpeAeneHHble C no
MO~biO HPTH H HsMepeHHH MarHHTHbiX ceoAcTB Ha MOHOKPHCTannax /7/ 
HnH, APYrHMH cnoeaNH, no peaKI..IHH 4f-3neKTPOHHOH o6ono4KH Ha 
K3n. Bo BTopoM cTon61..1e AaH~ eenH4HH~ A2*· KOTOP~e cornac-
Ho /2/ 6~nH nepeC4HTaHbl Ha OCHOBe sHa4eHHH rpaAHeHTa K3n V 
Ha MecTe ~APa HOHa P3M 161. npH cpaeHeHHH sHa4eHHH A2 H A0 2* .zrfpH
BeAeHH~X B Ta6n.2, BHAHO, 4TO MemAY rpaAHeHTaMH K3n Ha MecTe 
HAPa H Ha 4f -3neKTpormoA o6ono4Ke HMeeTc~ 6onbwa~ pasHHI..Ia. Hx 
OTHOWeHHe B cny4ae PrNi5 COCTaBnReT - 6, An~ APYrHX COeAHHeHHH 
THna RNi5 3TO oTHoweHHe - 3. 

2 

·l 

, 

Xopowee coenaAeHHe eenH4HH rpaAHeHTOB K3n Ha ~Ape H 4f-o6o
no4Ke B cny4ae Hson~Topoe H HX 6onbwaR pasHHI..Ia B cny4ae MeTannH-
4eCKHX COeAHHeHHH, Ha HaW Bsrn~A, CB~saH~ CO SHa4HTenbH~M BnH~
HHeM 3neKTpoHoB npoeoAHMOCTH Ha K3n B MeTannax. CornacHo npeA
no>KeHHIO, BbiABHHYTOMY B / 9/, nonHyiO eenH4HHY A'!! MO>KHO npeACTaBHTb 
B BHAe CYMM~ Tpex 4neHOB: 

A'lz = ( Az )l + ( A2 )2 + ( A2 )3 ' 
/3/ 

rAe ( A'2) 1 - eKnaA e K3n oT HOHHbiX ocToeoe I nHraHAOB/, ( A2 )2 
npRMOH KynOHOBCKHH BKnaA 3neKTpOHOB npOBOAHMOCTH, (A2)3 - o6-
MeHH~H BKnaA 3neKTPOHOB npOBOAHMOCTH, 4f -3neKTPOHHa~ o6on04Ka 
HCnbiTbiBaeT BOSAeHCTBHe ecex Tpex KOMnoHeHT K3n, B TO epeM~ KaK 
~APO - TOnbKO nepe~x ABYX, H, cneAOBaTenbHO, pasHHI..IY Me>KAY A2 
H A2* MO>KHO OTHeCTH sa C4eT 06MeHHOrO BKnaAa 3neKTpOHOB npoeo
AHMOCTH /TpeTHH CTOn6e1..1 Ta6n.2/. 

HaH6onee cy~ecTBeHH~M HToroM AaHHOH pa6oT~ ~en~eTCR cneAyro
~ee: B MeTannH4eCKHX COeAHHeHH~X 3neKTPOHbl npOBOAHMOCTH AaiOT 
SHa4HTenbH~H BKnaA B rpaAHeHT K3n, a HCnOnbsOBaHHe HsMepeHHH 
3neKTPOCTaTH4ecKoA 4acTH ceepxTOHKoro esaHMOAeAcTBH~ H HPTH 
AaeT BOSMO>KHOCTb 3KCnepHMeHTanbHO B~AenHTb o6MeHH~H BKnaA 3neKT
poHOB npoeoAHMOCTH e rpaAHeHT K3n. 

AeTOpbl 6naroAaPHbl IO.M.OcTaHeBH4Y sa 1..1eHHb1e o6cy>KAeHH~ H sa
Me4aHH~. 
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HET RM nPOBEnOB B BAWER BHBnHOTEKE? 

8bl MOlKeTe OOJIY'IMTb no 00\ITe nepe'IMCJieHHble HMlKe KHMrM, 

eCJIM OHM He tibiJIM 38K838Hbl p&Hee . 

All -80-13 

A4-80-271 

A4-80-385 

A2-81-543 

A10,11-81-622 

A1,2-81-728 

A17-81-758 

A1,2-82-27 

P18-82-117 

A2-82-568 

A9-82-664 

A3,4-82-704 

A2,4-83-179 

A11-83-5.11 

A7-83-644 

A2,13-83-689 

TPYAW VI BcecoosHoro co•e•aHMA no ycocopMTenAM sapA
•eHHWX 4aCTM~. AY6Ha, 1978 /2 TOMa/ 

TPYAW VII BcecoosHoro coae~aHMA no ycocopMTenAM sapA
•eHHWX 4acTM~, l!y6Ha, 1980 /2 TOMa/ 

lPYAW pa604ero C08e~aHMA no CMCTeMaM M MBTOABM 
aHanMTM4eCKMX 8W4HCneHM~ Ha 38M M HX npHMeHBHHD 
8 TeopeTM4ecocoH ~3MKe, AY6Ha, 1979 

TPYAW He•AYHaPOAHOH KOH~peH~MM no npo6neMaM 
HecoconbKHx Ten 8 AAePHOH ~3HKe. AY6Ha, 1979. 

TPYAW He•AYHaPOAHOH woconw no CTPYKType AApa. 
AnywTa, 1980 . 

TPYAW VI He•AYHaPOAHoro coa~aHMA no npo6neMaM ocaaH
TOBOH TeopHH nonA. AnywTa, 1981 

TPYAW He•AYHaPOAHoro coae~aHHA no npo6neMaM MaTeM&TH-
4ecocoro MOAenHpoaaHHA • AAepHO-~H3H4eCKHX MccneAo•a
HHAx. l!y6Ha, 1980 

TpyAw VI He•AyHaPQAHoro ceMHHapa no npo6neMaM ~H3HKH 
8WCOKHX 3HeprHH. Ay6Ha, 1981 . 

TPYAW II He*AYHapoAHOro CHMn03HyMa no H36paHHWM 
npo6neMaM cTaTHCTH4eCKOH MeXBHHKH. Ay6Ha, 1981. 

lPYAW He•AYHBPQAHoro CHMno3HyMa no nonAPH3a~HOHHWM 
AaneHHAM 8 ~H3HKe awcoocHx 3HeprHH . Ay6Ha , 1981 . 

TPYAW IV coaewaHHA no Hcnonb30BaHHD HOBWX AABPHO
~H3H4eCKHx MeTOAOB AnA peweHHA Hay4HO-TBXHH4eCKHX 
M HBpoAHOX03AHCTBeHHWX 3aAa4 . Ay6Ha, 1981. 

TPYAW coae~aHHA no HccneAOBaHHAM a o6nacTH 
penATHBHCTCKOH AAePHOH ~H3HKH. AY6Ha, 1982. 

TPYAW coae~aHHA no oconneKTHBHWH MeTOAaM 
ycocopeHHA. AY6Ha, 1982. 

lPYAW IV Me*AyHaPQAHoH woconw no HeHTPOHHOH 
~H3HKe, l!y6Ha, 1982. 

lPYAW XY He*AyHaPQAHOH WKOnw MOOOAWX y4eHWX 
no ~H3HKe BWCOKMX 3HeprHH, Ay6Ha, 1982. 

TPYAW YW BcecoD3Horo coaewaHHA no ycocopHTenAM 
3apAMeHHWX 4aCTH~. npoTBHHO, 1982 /2 TOMa/ 

TPYAW coaewaHHA no CHCTeMaM H MeTOAaM 
aHanHTH4eCKHX BW4HCneHHH Ha 38M H HX npHMeHeHHD 
8 TeOpeTH~eCKOH ~H3HKe. Ay6Ha, 1982. 

TPYAW He*AyHaPOAHOH woconw-ceMHHapa no ~H3HKe 
TAMenwx HOHOB, AnywTa, 1983. 

TPYAW pa6o4ero coae~aHMA no npo6neMaM H3ny4eHHA 
H AeTeKTHpoaaHMA rpaaMTa~HOHHWx aonH. ~Ha, 1983. 

7 p. 40 K. 

8 p. 00 K, 

3 p, 50 K. 

3 p. 00 K. 

5 p. 00 K. 

2 p. 50 K. 

2 p, so 1(. 

3 p . 60 1(. 

5 p . 40 K. 

3 p . 20 IC , 

3 p. 8o oc. 

p. 75 K. 

3 p. 30 K. 

5 p, 00 K, 

4 p . 80 K. 

11 p. 40 K. 

2 p. 50 K. 

6 p, 55 K. 

2 p. 00 K, 

38K83bl Ha YDOMRHYTble KHHrH MOryT 0b1Tb Har.paaneHbl DO a~pecy: 
101000 Mocxsa, rnasno'ITaMT, n/R 79 

H3~8TenbCKHR OT~en 00be~HHeHHOro HHCTHTYTB R~BPHbiX HccnenoB8HKA 


