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1. Beeoe11ue 

MeTO,Il; A,~<iJpaKUHH HeHTpOHOB Ha ITOJlHKpHCTannax WHpOKO HCITOnh-
3yeTCH ,IJ;nH HC~ne,IJ;oaaHHH · KpHcTannorpa<iJHqecKoii CTPYKTYPhi Taep,D;hiX 
Ten, TaK KaK HeH'!POHH.aH'AH<iJpaKUH?i cymecTBeHHO ,Il;OITOmiHeT AH<iJpaKUHIO · 
peHTreHOBCKHX nyqeJi:, B qaCTHOCTH, ITpH onpe,D;enel~HH ITOnO:>KeHHH nerKHX 

. aTOMOB a npHcyTcTBHH TH>K.enhiX. Ha cTauHouapH:bix peaKTopax TaKlie 
Hccne,IJ;oaaHHH npoBOAHTCH c Hcnonh30BaHHeM MOHoxpoMaTH'llecKoro .·. ··· 
ueii:Tpouuoro nyq:Ka· H' H3MepeuHeM yrnoaoro pacnpe,D;eneHHH pacceHH-
HhiX o6pa3UOM Heii:TpOHOB. ·. B cnyqae HMITVnhCHOrO peaKTOpa HeHTpOHO
rpaMMa Mo:>KeT 6hiTh nonyqeua. c"6en:biM~'naAaiomHM. ny'liKOM TennonhiX 

. ueii:TpOHOB nyTeM· H3MepeHHH ·ITO. apeMElHH nponeTa :mepreTH'lleCKOrO 
cneKTpa ueii:TpOHOB,· pacce.JiHHhiX. ·ua KaKOH~HH6y)I.h, O,Il;HH . 3a,IJ;aHHhiH' •' 
yron. TaKoii. MeTOA 6hm npHMeHeH uaMH ,IJ;nH Hccne,IJ;oaaHHH CTPYKTYPhi.· 
coeAHHeHHH PrF 

3
, H~_eromHecx ,IJ;aHHbie o Koi9~o~ AOCTaTo'liHO npoTH-

aope'liHBhi. _ . . 
Tpex<iJTopHCThie coe,IJ;inleHHH pe,D;Ko3eMeiihHhiX :meMeHTOB oT La AO 

Pr HMeroT, no~BHAHMOMY, OAH:ilaKoayro cTpyKTYPY It/ . lfccne,IJ;oaauHe· 
<iJTopHA?B LaF

3 
H.··ceF/ 6hlno· rrpeAITPJIHiro· O<lJT'e.AanoM/2,3/ Ha 

. OCHOBaHHH CBOHX peHTreHOCTPYKTYPHhiX ,IJ;aHHhiX OH npe,D;nO>KHn reKca
rouanhHYIO CTPYKTYPY D lh ( P6 3 I m ~ m) -c wecThiO MoneKyn~MH 'RF3 B: · 

· :meMeHTapuoii: H'lleii:Ke I R- pe,D;K03eMenhHhiH :m~MeHT/ /pRe. 1/. B 
3TOH cT'pyKiype weCTh aTOMOB La ne:>KaT B'ABYX nnocKOCTHX,. o6pa3yH' 
,IJ;Ba paBH06TOpOHHHX TpeyrOnhHHKa, noaepHyThlX ,IJ;pyr OTHOCHTenhHO' 
,IJ;pyra Ha 60 ° .·c paCCTOHHHeM c/2 Me>KAY n'nocKOCTHMH. ToqeqHaH . 
CHMMeTpHH aTOMOB ·.La B :noli: cTpyKType ·~ C2v ATOMhi <iJTopa 
3aHHMaro1' TPH pa3nH'liHhlX nonomeuit:H .; Fl,. F2, F3 • ,D;aa aToMa 

F.3 pacnono>KeHhi B ueuTpax TpeyronhHHKOB, o6pa3oBaHHhi.lC aToMaMH 
La • Ha ,Ka>K,IJ;oH H3 rneCTH (ac) nnocKOCTeH ·ne:>KaT ,IJ;Ba aToMa FJ.·· 

OHH pacuonmi<eHhl ua paccToHHHH 0,325c BhiWe H HH>Ke aTOMOB La , uo _· 
aTOMhi . La CMeJUe

0
Hbi B nnocKOCTHX (ac) ~ OT nHHHH, coe,IJ;HHHIOIUeH ,D;Ba . 

·aToMa Fl ua 0,05 ~ . ,D;aa HoHa F2 nemaT B La -nnocKOCTHX. · 

3 



illJIHTep Ha OCHOBaHHH nonyqeHHhiX HM ,naHHhiX peiiiHJI, 'ITO CTpyi<· 
Typa LaF 3 - rei<caroHaJibHaH, HO c npocTpaHCTBeHHOH rpynno:H 

D :h '( P 6 3 I m m c) c .IJ:BYMH Monei<ynaMH FaF 3 B :meMeijTapHoif 

u 131 0 u u H'leHI<e • TJIH'IHe Me:>K,ny 3TOH H npe,nnonaraBIIIeHCH paHee cTpyi<-
TypaMH COCTOHT TOJihiW B TOM, 'ITO La ·HOHhl Jie:>KaT Ha O,lJ;HOH npHMOH 

/ c Fl H ToqeqHaH CTPYI<Typa aToMOB La-D3 h • 

.113 HCCJie,lJ;OBaHHH peHTreHOBCI<H~' nyqaMH 'IHCThiX I<pHCTaJIJIOB 
· LaF3 , npoBe,neHHhiX 3ani<HHhiM n,np. 4 _ HHe3aBHCHMO oT HHX- MaH-

. cMaHoM lsi, cne,nyeT CTPYI<Typa Djd (P3cl.J., o6na,naromaHTpnro
H:anhHOH CHMMeTpHeH C rei<caroHaJibHOH 3JieMeHTapHOH H'leHI<OH /pHC. 2/. 
Pa3JIH'IHH Me:>K,ny D~d H nth He3Ha'IHTeJihHhl. ATOMhl La Haxo
.IJ:HTCH fiO'ITH Ha TeX :>Ke CaMbiX MeCTaX, HO TO'Ie'IHaH CHMMeTpHH HX " 
. <::2 . JlOHbl F 3 ~ Ha Tex :>Ke MeCTax, 'IT~ .H B CTpyi<Type Dih , HO 
,lJ;BeHa,n~aTb aTOMOB Fl CMemeHbl Ha ·0,03.tfB CTOpOHY OT (ac) nnoc· 

, I<OCTeif, a qeThipe aTo:Ma F2 pacnono:>KeHhi Ha 0,"46c Bhiiiie H HH:>Ke 
La -nnoci<ocTeif. · . 

Ha OCHOBaHHH HCCne,noBaHHH -
139

La B LaF3 c noMomhiO .HMP AH
.nepccoH H IIpoi<Top I 61 , I<OM6HHHPYH CBOIO HH<iJopMa~HIO c nono:>KeHHHMH 
HO~OB _ ~La , onpe,neJieHHhiMH peHT:r;eHOBCI<HMH nyqaMH, npe,nJIO:>KHJIH 
C 6 v (P6 3 em) npocTpaHCTBeHHYIO rpynny 'c IIIeCThiO :M:onei<ynaMH 
RF 3 B 3JieMeHTapHoif H'leifi<e /pnc. 3/. TaKyiO :>Ke CTPYI<TYPY npe,nna

raroT PaHro H ,np. 171 H3 H3MepeHHH HeifTpOHHOH .nn<lJpai<~HHHa LaF3 • 

3Ta CTPYI<Typa Tai<:>Ke HMeeT He6onhiiiHe oTI<noHeHHH oT . D~ .AToMhi 
F•l C.D:BHraroTCH B (ac) nnoci<OCTHX, IIIeCTh Fl aTOMOB no HanpaBne

HHIO I< F3 H ,npyrHe llleCTh Fl' aTOMOB - OT ··p3 Ha HeO,lJ;HHai<OBbie 
paccTOHHHH. PaccTOHHHe F1-La-F1' · H3MeHHeTcH,no 0,663c. ToqeqHaH 
CHMMeTpHH aTOMOB La~C.s . B .nanLHeifiiieM . aBTOphi pa6oThi 161 
B CBOeM ,nonomreHHH I< HeH IBI OI<a3aJIHCh 0-T CTPYI<Typhl . C6

3 B 4 . v 
nonh3Y D3 d • 

illapMa B CBOeM HCCJie,noBaHHH 31IP Gd
3+ B3 'RF 3 MOHOI<pHC • 

Tannax (R,Ce, Pr,.Nd) ci<noHHeTCH I< cTpy~Type .c 6 /
9

/ 

Kai< BH.IJ:HO H3 Bcero Bbiiiieci<a3aHHoro, B Bonpoce o CTPYI<Type 
LaF 3 B Hac.ToHmee BpeMH lieT e,nHHoro MHeHHH. Ta:K I<ai< ,nnH H3y'leH.HH 

CTPYI<TYPhi Pr F 3 HeHTPOHhi no.nxo,nHT nyqllle, 'I eM peHTreHOBCI<He nyqn 
/BBH.IJ:Y 60JiblliOH pa3HH~hl B aTOMHhiX HOMepax OTHOllleHHe aMnJIHTY.D: 
pacceHHHH peHTreHOBCI<HX nyqe:if Ha Pr .. H F- 10, B TO BpeMH I<ai< ,nnH 
H~HTpOHOB 3TO OTHOllleHHe - 1/, H 0 npHMhiX HJMepeHHHX ~Tpyi<Typhi 

PrF
3 

, I<oTopyro Heo6xo,nHMO 3HaTh ~PH H3y'leHHH Heynpyroronapa-
MarHHTHoro pacceHHHH HeHTPOHOB Ha Pr 3+11 0/, HaM HH'Iero He H3BeCT· 

4 

, . ....--

,· 
HO,: .:Mhl npoBeJIH · l 
PtF 3 . npH noMOII.tH 

li3MepeHHH' yn] 
nynbCHOM-. peai<TOpe 
onncaHHOH B pa6oTe 
30He 1 peai<Topa no~ 

· · na. IIyttoi< neH:TpOHOI 
HHM ' cp 20 CM, fiO~teiii 
Ha o6pa3~e 7. 6 - nu 

06pa3e~ • no}: 
/ToJiu.iHHOH 0,1 · Ml'< 
-0,01 MM. 

PacceHHHbiH n~ 
nep'osci<oro THna 8, y 
npJIMoro nytti<a /yro . 
.,lJ;JIHHa 1 M/ H perHCT 
TOp 6biJI OI<pymeH B~ 

HOJIHHTeJibHOH 3amH1 
. PaccToHHHe LJ 

o6pa3~a .no ,neTei<TOJ 
liMnyJihCbl OT C 

nHCh Ha MHoroi<aHa 
2048/: 

. Ha pHC.' 5 npHE 
yrnoM · 2 () =90° I 
/.neneHHoe ua 100/ 
-HOMep KaHana, 'A • 
cTpeMax. HeH:ipoHoi 

3 

3KcnepHM~H'ni. 
rpaJihHOH. HHTeHCHBl 
s pa6oTe 1121: - · ·· 



l.HHhiX peWHJI, 'ITO CTpyK· 
CTpaHCTBeHHOH . rpynnoif 

arasweiicH paHee CTPYK" 
l Jie)f(aT Ha O,!I;HOH npHMOH 

aMH 'IHCTbiX KpHCTaJIJIOB 
e3aBHCHMO OT HHX • MaH· 
l )., . o6na,n;aroi.QaH TpHro
ITapHoii H'leiiKoii /pnc. 2/. 
JihHhi.. ATOMhi La Haxo
O'le'IHaH CHMMeTpHH HX • 
HB CTPYKType v:Ii 'HO 
· CTOpOHY OT (ac) ITJIOC· 
Ha 0,'46c BhiWe' H HH)f(e 

F3 _ .c noMOI.QhiD JIMP AH
~opMa~HIO C llOJIO)f(eliHHMH 
lH Jiy'laMH,. npe,!I;JIO)f(HJIH 
'c wecThiO :MoneKynaMH 
10 )f(e CTPYKTYPY npe,n;na
IOH ,n;n!lJpaKIJ;JIH na LaF 3 • 

meHHH oT . D ~ · • ATOMhi 
~ 1 ·· ... a TO MOB no -nanpasne-
1T ··FJ Ha Heo,n;nHaKOBhie 
:!TCH,n;o 0,663c. ToqeqHaH 

.. aBTOPhi pa6oTbi /6/ 
OT .CTpyKTYPhl C/v B 

d3+ B 'RF 
' 3jj3 

Pe c · ·9 · 
. 6v • 

MOHOKpHC" 

B BOnpoce 0 CTPYKType 
rH. Taf< KaK ,n;nH H3yqeH.HH 

. ·. ·. 
.:'feM peHTr.eHOBCKHe JIY'IH 
ax OTHOWeHHe aMITJIHTY,IJ; 
~ 1~, B TO BpeMH KaK ,!I;JIH 
:H3MepeHHHX pTpyKTYPhl 
·qeHHH. Heynpyroro. ,napa
·!, HaM HH'Iero He H3BeCT" 

I 

j .. 

1 

I 
.! ' 

II 
-· 
.f. 
I 
I 

'· 

.. 

no, :MhlnposenH nccne,n;osanne KpHcTannorpa!lJnqecKoii cTpyKTYPhl 
PtF 

3 
. npn noMo~H neiiTpOHHoii ,n;n!lJpaK~HH. 

2. 3r<cnepuMemrr 

lf3MepeHHH' ynpyroro pacceHHH.H HeifTpOHOB llpOBO,!I;HJIHCh Ha HM:-. 
nynhcHoM peaKTope Ml>P-30 B ,IJ;y6He. CxeMa ycTaHOBKH aHanorH'IHa 
onncaHHOH B pa6oTe 111 I H npHBe.IJ.eHa na pHc. 4. ·. BnnoTHYIO K aKTHBHoii 
30He 1 peaKTopa noMe~en 3aMe,n;nHTeJih 2:3 - cTena peaKTopnoro 3a· 

· na. fiyqoK neiiTponos npoxo,n;nn qepe3 PH.D. KOJIJIHMaTopoB 5 c BHyTpen
HHM cp 20 CM, llOMe~eHHhiX B BaKyyMHhiH HeifTpOHOBO,!I; 4, H pacceHBaJICH 
Ha o6pa3~e 7. 6 • JIHCT Ka,IJ;MHH TOJI~HHOH. 1 MM. 

06pa3eU - nopowoK PrF 3 B KOHTeiinepe H3 TOHKOH AI lbonhrH 
/TOJI~HHOH 0,1 MM/ pa3MepOM 10x13x0,3. CM 3 , pa3Mep 3epHa' 
-0,01 MM. . . . . 

PacceHHHhiH ny'loK neH:TpOHOB npoxo.IJ.HJI qepe3 KOJIJIHMaTop .co~
neposcKoro Tnna 8, ycTanosneHHhiii no.IJ. yriioM 2 {}::::90° KnanpasneHHIO 
npHMOrO ITY'IKa /yron paCXO)f()J.eHHH KOJIJIHMaTopa 35' OKIIO 10x11 CM ~., · 
,n;nnna 1M/ H perncTpnposancH 6aTapeeii IIH3 BF3 ~<ieT'IHKos.,IJ;e1'eK-. 
TOP 6hiJI oKpy)f(eH BO.IJ.HHOH /c H

3
so

3 
I 3ai.QHToii 10, Ka.IJ.MHeM 6 H ,n;o

nonHHTeJihnoii 3a~HTOH 9 .H3 napa!lJnna c -s4c. 
. PaccTOHHHe L1 oT AKT~Bnoii 30Hhl )1.0 o6pa3~a ~ 31 M,.L2 OT 

o6pa3~a .IJ.O ,n;eTeKTopa - 1,25 M. 
M:MnynhChi oT c'leT'IHKa nocne ycnnenHH H !lJopMnposanHH no.IJ.aBa--:

JIHCh na MHOroKaHaJihllhiH BpeMeHHOH anam{3aTOp /'IHCJIO. KaHaJIOB • 
2048/. . 

.Ha pnc.·5 npHBe.IJ.eH (meKTpneH:TpoHos,pacceHHHhixna PrF3 . no,n; 
yrnoM 2 {} ::::90° / 0 - yron lip·3rra/. . -r..:. 'IHCJIO OTC'IeTOB 
/.IJ.eJieHHOe na 100/ B KaHane RHaJIH3aTopa WHpiiHOH 32 MKCeK, 'N • 
. HOMep KaHana, A - cooTBeTCTBYIOI.QaH .IJ.JIHHa soJIHhi HeiiTpona B aHr
cTpeMax. HeiiTpoHorpaMMa cHJITa 3a 24 ifacanpH TeMnepaType 20 °C. 

3. Pe3yAbmambl u o6cyJICoeHUJI 

3KcnepnMeHninhHhie )J.aHHhie o6pa6a ThiBaJIHCh no !lJopMyne HHTe
rpaJihHOH. HHTeHCHBHOCTH . .IJ.H!lJpaK~HOHHhiX MaKCHMYMOB, BhiBe)J.eHHOH 
B pa6oTe 1121:. · ' · · · 



Ehkl (i\)=c.[,\4 1,\ jF2]hkl, /1/ 

r,11;e 'C - noeTOHHHaH, ,\ - ,ll;llHHa BOllHhl,- 1,\ - HHTeHeHBHOeTbna,ll;a· 
IOUlero ny'IKa HeHTpOHOB peaKT.Opa Ha e,ll;HHH'IHhiH HHTepnan ,ll;llHH ·BOllH, 
· j - ¢aKTop nonTopHeMoe'iu, F 2 - eTpyKTYPHhiii ¢aKTop .. 

B uenonh30BaHHOM 3,ll;eeh MeTo)J;e · paeeeHHHH "6enoro" nyqKa 
HeHTpOHOB Ha nopOlliKOBOM o6pa3Ue Tpe6yeTeH BBO,ll;HTb nonpaBKH Ha 
3¢¢eKTHBHOeTh ;:(eTeKTopa H nornoiUeHne n o6pa3ue •. IlonpanKa na 3¢
¢eKTHBHOeTh )J;eTeKTOpa BBe,ll;eHa B 4JopMy peaKTOpHOrO eneKTpa, KOTOpaH 
H3MepHnaeb no paeeeHHHIO Ha nana,ll;HH,- Ha nneKenrnaee H B npHMOM 
ny'IKe' e· no:MoiUhiO i<aMephl ,11;eneHHH. Ha oeHonaHIIH 3THX H3MepeHHii 6Lma 
noeTpoena aHanHTH'IeeKaH 4JyHKUHH 4JopMbl peaKTOpHoro eneKTpa. Ilo
rnOUleHHe n o6pa3ue 6Lmo paee'IHTaHo no ¢opMyne H3 pa6oTLI 1131 : 
·' 

'I ='I 
0 

: ·sin 0 
a.I 

1.1- e}(p [- ~ I(,\) d /sin 0]}, /2/ 

r,11;e '[ H 'J O - HHTeHeHBHOeTH 6p3rrOBeKHX MaKeHMyMOB e nornoiUeHH· 
eM 11 6e3 nero, d - TOniUHHa o6pa3ua, I(,\) - eeqeHne nornoiUeHHH 
HeHTpOHOB, 3aBHeHIUee OT ,\ . <l»on npOBO,ll;HlleH no TO'IKaM Me)I()J;y 6p3r
roBeKHMH ·MaKeHMyMaMH e noMOIUhiO )J;HenneH Ha 3BM E3CM-4. HH
TerpanLnaH HHTeHeHBHOeTh /nnoiUa,ll;h no,11; nnKaMH/ onpe,ll;enHnaeb .npH 
noMoiUn·no,ll;nporpaMMhi MHK na E3CM-4 /eM. npuno)l(eHnei. 

Ha:ii,ll;eHHhie ·H3 onhiTa j F 23 , pae'leTiiLie i FP2 H eTan,ll;apTHhiH 
Ko3¢¢uuneHT paexo)l(,ll;eHHH R npune,ll;eHLI B Ta6nuue 1. 

R = hfl :I j F 3
2 

- j F; I 
I "F 2 

hki 1 
p 

/3/ 

AMnnHTY,ll;hi paeeeHHHH Heiirnm,~:on Ha It H F ·B3HThi H3 114~ Pa3Mepbi 
u u /.9/.. 3lleMeHTapHOH H'leHKH - H3 .. · ·. 0THOeHTellbHble KOOp,ll;HHaTbl aTOMOB 

n :meMenTapHoii ·H'IeiiKe ,ll;nH npoeTpaHeTneHHhiX rpynn D jd (I) , D/d(II), 
D Jh . 11 C lv B3HThi eooTneTeTBeHHO H3 pa6oTI2 •4 •5 •61 ·.· . HopMH

ponKa 3KenepnMeHTanLHhiX H paeqeTHhiX eTpyKTYPHLIX ¢aKTopon I onpe
,11;eneHne noeTOHHHOH c B ¢opMyne /1/ I npono,ll;Hnach no HHTenennHoeTH 
OTpa)!CeHHH /113/. 

I. 

6 

J. 

Ilpu o6pa6oTKe 
Ubi 1 eTpoHnHeb Ben 
OTKna,ll;LIBanneh nono 
nepnMeHTanLHLie j F' 
neHHOH rpynnhl eoe. 
llHHHH /TO )l(e eaMoe 
qae H,ll;eanLHoro eon1 
,ll;Oll>KHhl 6hiTh . eTpOr< 
MHpOBKH/. Haunyqi.Jl 
K034J¢HUHeHT paeXO)I( 
eTBeHHOH rpynnhi .. 1 
i<:oop,ll;HHaTaMH 14 / : 

Pr 

Fl 

F2 

(x, o;o;o, 
X =0,34( 

+(x,y,z; 

x,x-y, ~ 

X= 0,31; 

r=·..:.o,o 
z .,;0,33 

1· 
+ (-,- 3 . 

Z= 0,0 

F3 (0,0,0;0 

B JaKlliO'IeHH€ 
ro,11;apHTh P.IT.03eJ 
Ja none 3Hhie- )J;HeKyc 



/1/ 

HHTeHCHBHOCTbna~a

HHTepBaJI ~JIHH ·BOJIH, 
ii ¢aKTop.· 
ffHH ~6enoro" nyqKa 
:BO~HTb nonpaBKH Ha 
~e •. IIonpaBKa ua 3$
orocneKTpa,KoTopaa 
curnace u B npaMOM 
HHX H3MepeHHH 6LIJia 
opuoro cneKTpa. Ilo
rne H3 pa6oTLI /13/ : 

/2/ 

fiMYMOB c norno~euu
ceqeuue norno~euua 
I TOqKaM Me:>K~y 6p3r
l3BMJi3CM-4. Hu
n/ onp~~enanacb npu 
mrro:>Keuuei. 
·F2 1 P H CTaU~apTHhiH 
u~el. 

/3/ 

HTLI H3 114~ Pa3Mephi 
~·KOOp~HHaTbl aTOMOB 
:lynn .v

1
fa (I) , D/a(ll), 

~•4 •5 •6 • HopMH
mLIX ¢aKTopoB I onpe
acbnOHHTeHCHBHOCTH 

I' 

I 
I 

~ 

i 

l 
I 

~! 

IlpH o6pa60TKe 3KCnepHMeHTaJihHhiX ~aHHhiX Ha OCJIOBaHHH Ta6JIH• 
~hl 1 CTPOHJIHCh BCnOMOraTeJihHhle rpa$HKH. Ha HHX no OCH a6c~HCC 
OTKJia~biBaJIHCh nOJIO:>KeHHH nHKOB, no OCH Op~HHaT - pacqeTHbie H 3KC· 

· nepuMeHTaJILHLie j F 2 • 3a TeM ToqKH jF 2 ~na Ka:>K~oii npocl-paucT ~ 
~ P.6 ~ BeHHOH rpynnhi COe~HHHJIHCh Me:>K~Y CO OH - nonyqaJiaCh JIOMaHHaH 

JIHHHH /To :>Ke caMoe npo~enLmanocL c jF 23 I. JloMaHLie nuuuu B cny
qae H~eaJihHOrO COBna~eHHH pacqeTHbiX H 3KCnepnMeHTaJibllbiX ~aHIIhiX 
~OJI:>KHLI 6LITh cTporo napannenLHhi ~pyr ~pyry /coBna~aTh nocne uop
MHpoBKH/. Haunyqwee COBn~~eHHe JIOMaHhlX JIHHHH H MHHHMaJihllhlH 
K03¢¢u~ueHT pacxo:>K~euua I cM. Ta6nu~y 1/ na6niO~aiOTCH ~JIH npocTpaH
CTBeHHOH rpynnhi D fa ' ( p3 c1) co cne~yiO~HMH ·OTIIOCHTeJihHbiMH 

Koop~uuaTaMH 141 

Pr (x, 0,0; O,x,O;X.,x, 0; X' o£; o, x, .1.; X' X d) 
2 2 2 

X = 0,3401 ±. 0,0005 

F1 +(~,y,z; y,x-y,~; y~x,X,z; y,x,.J. +Z; 
- 2 

F2 

x,x-y, ; +.z; y-x,y,+ z) 

X= 0,312 ±.0,002 

y='-0,()55 t..0,002 

z = 0,331 t_0,002 

( 1· 2 . 1 2 1 ) 
±. 3' J,z; 3'3'2+ z 

z = 0,063 t_0,002 

F3 (0,0,0;0,0, ~) 

B JaKJIIOqeuue aBTOphi cquTaiOT CBOHM npuaTHhiM ~onroM no6na- · · 
ro~apHTh P.II. OJepoBa Ja uayquyiO KOHCYJILTa~uiO H IO.M.OcTaneBnqa 

3a none 3Hble ~HCKYCCHH. 
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IIpuAoJICeHue 

,,Il;JIH annpOKCHMaD;HII .3KCnepHMeHTaJILIIOrO cneKTpa HCDOJIL3yeTCH . 
BLipa)KeHHe-

. n -. f(x)= I cp (x)+F(x), 
' .1=1 i .. 

..d = l, ••• ,n; 

. r,IJ.e f (X) - TeopeTH'IeCKHH cneKTp, cp 
1
(x) - c}JyHKD;HH ·i ·oro MaKCH· 

MyMa, · F (x) ·;. c}Jon, x - noMep Kanana ananuJaTopa~ . 
B Ka'IeCTBe ¢ (x) _n .u.annoii pa6oTe· 6epeTCH BLipa~enue 

. 2 2 cpi (x)=A. exp[-2(x--N.) I r. ], 
' l l l 

r.u.e A r aMnJIHTY,IJ.a, 'N i- llOJIO)KeHHe, r; - lllHPHHa MaKCHMyMa • 
. cp ;(X) MO)KeT 6LITL TaK)Ke BLI6paHO B BH,IJ.e• 

,~.. (x)=A I [1 +4(x-N J2 1·r 2 ]. 
'(Ji i ' i i ' 

<l>OH CTPOHTCH no c}JopMyJie: 

F(x)=ax 2exp(-x 2/s)+bx +C+ dlx,· 

r.u.e a , ·s , b , c , d - napaMeTpLI c}Jononoii Kpunoii. 
AnnpoKCHMan;nH ocyiD;eCTBJIHeTcH ·MeTO.IJ.OM nanMeHLillnx Kna.u.pa

TOB. ,IJ;onycKaeTcH c}JuKcan;HH JnaqeunH mo6oro napaMeTpa, a TaK)Ke npo
nopn;nonanLnaH JanucHMOCTL Me)K.IJ.Y napaMeTpaMH. 

Haii.u.emiLie B pe3yJILTaTe MHK - npon;e.u.ypLI 3naqenHH napaM:eTpon 
H ·ux OI1IH6KH BLI,IJ.aiOTCH na neqaTL. TaK)Ke BLI'IHCJIHIOTCH neJIH'IHHhl 

+oo 
s

1 
=I ¢/xJdx 

. -:OO 

/DJIOID;a,IJ.H DO,IJ. llHKaMH/ H HX Olliii6KH H Bbi,IJ.aiOTCH Ha ne'IaTL. 
,Il;JIH BBO,IJ.a HCXO,IJ.HOH Illlc}JOpMan;HJi, BhiBO,IJ.a llOJiy'IeHJIOH HHc}JOpMaD;HH 

II ynpaBJICJIIIH npon;eCCOM annpOKCIIMaD;IIH HCllOJIL3YIOTCH ,IJ.HCDJieii: II 
opuenTuponannoe na ero ucnoJIL30Bauue MaTeMaTH'IecKoe o6ecneqenue. 
,lJ;HCfiJieH ll03BOJIHeT BH3yaJibliO KOHTpOJIHpOBaTL npon;ecc o6pa60TKII . 
HHc}JopMaD;IIH. 06menue C 3BM npu 3TOM 'HBnHeTCH .IJ.BYCTOPOllliiiM H 
OCyin;CCTBJIHeTCH C llOMOID;hiO MaJIHllYJIHD;HH CBeTOBhiM. KapaH,IJ.alliOM II 
onepan;uii c n;nc}Jponoii KJianuaTypoii p;ncnneH. IIocne.u.onaTeJILHOCTL .u.eii
CTBIIH cne.u.yroman: 

8 

.. 

~-. 
)\ 
.~. 

~ 
fl 

0'--

1. Ha 3Kpaue .u.uc 
pHMeiiTaiiLnoro cneKTp 

. 2. IloJILJonaTeJIL 
mne ero qacTn cneKTp. 
!JeKOTOpLIX ynpaBJIHIOin;l 

· na BLICBe'IHBaeMLie ynJ 
..u.aeT npHKa3 3anyCTHTl 
)KHMe • 

3. Ilpon;ecc anri:pc 
rpac}luKa naii.u.tmuoro Tl 
n;eccy n;uc}Jponoii nuc}Jop~ 

4. Ecnu noJIL30B< 
(>T,IJ.aeT npHKa3 3BM /1 
,IJ.CHHYIO HHc}JopMan;mo II< 
c~IeTa .u.aJILille, unn, 1 

· IlporpaMMLI pace 
HCDOJIL3YIQTCH 2 Ky6a- ~ 
no MoryT o6pa6aThiBa1 
xopolliHX ycnonnii cpe.u.1 

·f. D.Brown. Halides of the L; 

.. · 2. I.Oftedal. Z.Physik.Chem. 
· 3. K.Schlyter. Arldv Kemi., f 
4. A.Zaikin, D.H.Templeton i 

.. 5. M.Mansmann. Z.Anorg.Ail 
6. L.O.Andersson and W.G.P 
7. C. de Rango, G.Tsoucaris 
8. L.O.Andersson and W.G.P, 
9. V.K.sharma. J:chem.Phy! 

10. K.Feldmann, K.Hennig, 1.1 
45, KI05 (1971). 

II.Ji:Coc1106C1<a, E. Coc 
OH.JIH, P-1909, ,4y61 

12. B.Buras; Nucleonika,8,.25 
13. A.C.,l(apeec1wii, T.A 

cnoei:lw. Ilpenpunm ( 
14. G.Bacon. Neutron Diffract 



rreKTpa HCITOJibJyeTCH 

fiKUHH ·i·-oro MaKcn
opa. · 
r Bbipa:lKenne 

WHpHHa Ma~CHMyMa. 

i: KpHnoii. 
HaHMeHbWHX KBaApa
JaMeTpa, a TaK:lKe rrpo-

~. ' . 

JJJaqemiH napaM:eTpon 
t{HCJIHJOTCH neJIHqJIHbl 

na neqaTb. 
nyqenHOHHH<lJOpMaUHH 
Jlb3YJOTCH AHCllJieii: H 
HqecKoe o6ecneqenne. 
, n~ou~c~ o6pa6oTKJI 
:TCH ABYCTop'onHIIM II 
:OBbiM . KapaHAaWOM II 
IeAOBaTeJibHOCTb Aeii:-

1. Ha 3Kpane AHcnneH Bbic:BeqnnaeTcH yqacToK JICXOAnoro 3Kcne -· · 
piiMenTanLnoro cneKTpa /pnc. 6/ . 

. 2. IIonLJonaTenb paJ:MeqaeT cneTOBhiM KapanAawoM miTepecyro
IUIIe ero qacTII cneKTpa na 3Kpane, na6npaeT na..KnaniiaType JnaqennH: 
neKOTOpbiX ynpaBJIHJOIUIIX napaMeTpOB II, yKaJaB CBeTOBbiM KapanAaWOM 

· Ha BbiCBet{IIBaeMbie ynpanmiJOIUHe CIIMBOJibl /piiC. 6/, TeM CaMbiM OT· 
. AaeT npnKaJ JanycTIITb n 3BM MHK - npoueAYPY n TOM IIJIII IIHOM pe

:lKHMe. 
3. Ilpouecc annpoKCHMaUIIH conponO:lKAaeTCH Bbi,i(aqeii: na 3Kpan 

rpa<lJnKa naii:AenHoro TeopeTnqecKoro cneKTpa II conyTCTBYJOIUeii: npo- · 
ueccy UII<lJponoii: JIH<lJopMaUHII AJIH KOHTpOJIH. 

4. Ecnn nonLJonaTenb YAOnneTnopen peJynLTaTaMII cqeTa, on 
OTAaeT npiiKaJ 3BM /c noMOIUbiO ciieTonoro KapaHAawa/ DhiAaTh naii:
Aennyio nn<lJopMaUJIJO na neqaTL; nnaqe 011 Mo:lKeT npoAOJI:lKaTL npouecc 
C~IeTa AaJibWe, HJIII, HJMeHIIB yCJIOBHH, naqaTb Bblt{HCJieHHH JaHOBO. 

IIporpaMMLI paccqnTanbi na 3BM Ii3CM -4. Ilpii cnoeii: pa6oTe 
IICllOJib3YJOTCH 2 Ky6a M03Y H ne Menee 3 ceKUHH. Mli. 0AHOBpeMen
HO MOryT o6pa6aTbiBaTbCH AO 9 llHKOB /250-300 TOt{CK/. B CJiyqae 
xopownx ycnoniiii: cpeAnee npeMH c<ieTa 10-15 MIIH. . 

Jlumepamypa 

· L D.Brown. Halides of the Lantanides and Actinides, Wiley, London, 1968, p. 86. 
· 2. I.Oftedal. Z.Physik.Chem. (Leipzig), 5, 272 (1929); 13, 190 (1931). 
3. K.Schlyter, Ark.iv Kemi., 5, 73 (1952f. - . 
4. A.Zaikin, D.H.Templeton and-T.E.Hopkins. lnorg.Chem., 5, 1466 (1966). 
5. M.Mansmann. Z.Anorg.AIIgem.Chem., 331, 98 (1964); Z.Krist., 122, 375 (1965). 
6. L.O.Andersson and W.G.Proctor, Z.Krist., 127, 366 (1968). -
7. C. de Range, G.Tsoucaris etCh. Zelwer. Compt.Rend., ~. 64 (1966). 
8. L.O.Andersson and W.G.Proctor. Z.Krist., 127, 386 (1968). · . 
9. V.K.sharma. J.Chem.Phys., ~. 496 (1971). - · 

10. K.Feldmann, K.Hennig, I.Natkaniec,. B.N.Sawenko and K.Tcmpelhoff. phy.stat.sol. (b), 
45, KI05 (1971). 

II.H.Coc11oec1W, E. CocuoecKu, C . .5.Kuce/lei1, P.II. Oaepoe. IIpenpuHm· 
OH.JIH, P-1909, J(y611a, 1964. . 

12. B.Buras: Nucleonika,8,.259 (1963). ···• 
13. A.C.,l(apeiJcKui1, T.A. Ma'lexu11a, C.He6b1Ba11etl, H. Coc11oecKa, E. Co

CHoei::Ku. IIpenpuum OH.JIH, 2411, ,l(y611a, 1965, . 
14. G.Bacon. Neutron Diffraction, 2nd Edition, Oxford, Clarendon Press, 1962. 
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. npenpHHTbl H Coo6mE 
·., HMliOrO o6MeHa, yHHBepCI 

HBy'iHbiM rpynnaM H OTJl• 
nonyqaTenRM H3Jl8HF. 

•SIBHTb HHHUHSTHBY' a'6ecl 

06MeHa npHHHMBIDTCR H8 
ny6nHKSUHH no TeMaTHKE 

· EnHHCTBeHHbdi BHJl 
aTo· pehptiHTbl ( OTTHCKH , C 

B pHne cnyqaeB Mbi 
-· 6onee lcpynHbiM nonyqaTe 

cnaTh HaM KB!<He-nil5o 1u 
)KypHanbi1' H3Jl810IUHecg· B 

HanaTen&cKHA oTnen 
COB H8 BbiCbinKY H3Jl8HHf 

yKa3biBBTb HHJleKc aanpa 

nHCbMa no BCeM BOI 

. oTnen&Hbie · H3Jl8HHH cneny 

Allpec nnH nocbinKH 

6ecnnaTHoA nonnHCKH Ha. : 


