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Bdistsdz' ) . w3 M fitej BiNdeoOdzd o Ibjujddy 1 y ftd
HdzWw toj dglse j desistezC Isktedzsets OdzOdzd L O1 thts j dzf Gz digf H,dz
dmf Ot ded wind dzls j L § 1 s J@ dzGdztsasEwsdz’ YD bk hdse dv R f tsdzt
W ts to d3lz dzi2-FBz)(Phen)] [23)].

[ dzv  fdNzsp dzOtc dz’ - Csdkf dzj C Mso Ctetsd3y tsB " Ydats
dmf sdz! L s9 Ols! HisMIs Ols ts ydzts Btsdz' h 5§ Cdzd yj Mlso ts
Mcdz aBlsj ted3BOdz! dzr 2, GMOYHjdzdj, B ~Odesn B yud MSd?2

[drOdtsndBBdyd M&d2 Mismse Mddsj L © L Oyomlskze
f sz yj dedw Mmdzt3g-dggf B O th&ztma HiFo ZOdzZls Odzd H s . [ HAdZOC s ©
dimf sdz’ L s Ols! d Hdzv f 52z yy dzf v § ezl U § @ETTA)LPB@IE dzs §
1 wis! ¢ tc O ZBIEBOHIPBHTTYE (2-1s | dzts d dzls te d W s Ehien@ 4 QWlsi =idg) dzls te s dzd «
Bsdz! desdyz Mstslsdesh gNaPHY e 8 e @Gdzd) . GFR - O dzts O Cdscf{dz Otfytg off
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8003d'ém f dzOdzj sOtcdzets? h Ottse 52 d3j dz' dedyj . wtsmieHr d
2/ 3 Bl jBO " OttOBRd HJOBjlstesds 5 (o thdssdsd) d
ftosHEZCl tBttOBOIT 90dzd ftod Hjtej &Bj" doOdedd o B tsd
Mustslztsh jdedd 1: 1) o Isjyddedy 6 y. stdfdzj $M HSYT Sdzc
Bz tOMso stt® | sOdsdZO/ OyjlstsdzO® ( 5B j d3gddzsj ) &S0BAdzs h
d Bad&OyHJjddw Hts C(BdOlsdats? i &t JjtcOBdd' § BiHtdPt B
Ol Btsm? jtedetsds dadzd Y tsdzad j dedetsdz HOo dzj dzdd ( O133 1 0O)
| JHtesls jodsOdz! dzf 2 MddelsjL wodzw jlkfmw Atstetshdd o
dzO dzls O dzd H ts sEU(PAR)RIzS)(NO3)]2[( ¢ PAA - W j dzd dzkz ¢ Mz dzO W = Q40N dzts Is
W dzOdalstetsdzd dz) HtetsosHddzd M) o Mif sdz' L $6HIAGS) o5d3 sty H )L
PAA( 0. 45 ®Rbedd.)3 dlisdstsdz' ), SCSwbtste’ j Mdsjh doOdzd o 1C
fsdzz yomsetsets fjtojd3i" do Odedw f sdzlzyj dadez® Mdsj i+ ¢
JBEsMIs! 8 15 Bz d dzOctej o Odzd ftcd 433 s o Hjud e
C s d3dzO Isjdels?j OIS zter . 1 sfdzj A d&zOYHJjdedw BT dzd o tSoziz:
Colsf dzj $ MO, fJtodeEtsHdy j HdzW [BF.dzlsc j desMstclzC sk cdzs@ s
dtsdz' 9 tslsj tedzOdz! dg" 2 i3 ISEIM B H dzv d fthtiztizny | theef @ dz o
1Jd SMOc dH tc @ DE@:)e:A800(1.95¢ , b6z ) g ¥ dRiE Olsls Gdzts o
Cdmdzisls E, (d@dztsBder ) tc O f)lsdgdis ol g EAAJIHOO . ) tefsL e Oydz' 2t
OolssC dzOs L dzjtey 0o jsh j2 MmsOdzd M kjWwdktsdtss 6 §t
fted 130 AC o cbj Opdk@yE j24 cQlsttcds &3 &ZzZOHHEZo tsd3. 1 s
Isd yd dzed 4§ dzsud Mmtse dteOdzd B i GM] Is de'tcjs B¢ B @ld O dzdz'O dzd Y
10 o&dz), G jlbtwsdj2dzr &5 { Wdtesds (4 ©WOLO 5 10 dEd)
C s dBdzOIs dzts 2 Is | B [Fs@Un@HEQO)]n, & H j=NHACH-NHfMtsMisOo ddz 4 8
dtsdz Dy [HdetsW OL datsyls: ftetse j oW dzd fn f sdgsh 1 s
1Sy jtedd3j delsOadzr dzzy HIWtOCIstsetcOBRBBE ) ttOMMydIls Odzdz
1 OHOYO ftsdzzyj dedv flsddOdz d& 7 kfdzses d2 Hdzw |
Gtozf fts?2 dzjBO2jrkz [27]. 17" kO (o jHjdO Mmjtedw
teOL dzd Yydz' 7 Jdese dzOdzls O dzts NHED( Of) COOHG MBS alzis A s Gzdzly dzt
SBiI jJd&sds 50 dgdz dzOAtsHJdztsf! 25 iz ftetsL tOYdetsE s 6 ¢
SCMOBse 52 Cdmdzslsr, Cslsstokzy dOGEtjoOdzd HEB 40 A
Cdmdzslsr . LVSOL Odzdz’ 2 tOMisegtsdz /mds Ok G RO ostistshg ()n0= L dzdz |
Ce, Pr, Gd, Er d Yb). lted Mdi3i h doOdedd tOMmlso tsto
fskzzyjde ftesL eOyde 2 twOMlsoatste.  OMlsoatste f jtoj dzj h ¢
sB/ &3 dz, L Olsjd3 tcOMmlso stc dzOC tf joaf O dzds SR 5 Is] QY j Ac© Isdk tog)
yjdz' v fojHslsotOlsdls: dmfoOtejdedj twOMlse stedlsj dzv,
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sdzsH d dz dzgq § 5 . ) sz ©StdyOddvy t©jocydd fsd
diilsd zdzdtcse Odzdzgs?2 o sHs2 d yjdsedibzecdiess Odd o Is

sy uddedj desud o fiud fted IsjdsfjwcOlkzwj 40 AC.

sl dBdui MSd?2 &jlssH MddsjL0 dMfsd LEjlshwy,
Yyomisdy Mmtsj Hddzj @12 qz@rizls @ ded{tetisds tsfo dzj dzg(Me-HRIAME)Y O L &,
( € HjJ-HOMS-C d H to @H) & d dzn d dets dzd dz) 6 O ) NaPs(@50GBER &' )akdedzd Is
By lsOdetsdzO Br dz fscdzgjh jdz 0 kdz' stcOLo kS tsoatt?2 LisdzH 9
HtsB Qo dzj dz f 5 € Offcdze8kH tc Qg & § iz § dzbdidftHal’ )3ty @4 ds O dats
) sz yj dede’ | ©MOHSd B dzd W dd skso @Els,0 detsdptaty ¢
or Mkh jdzF O opknj (of StH 85

[ fodkyjddy Codfdj ShMse o HOdMds?2 ©OBIS]

B ssHO MmddzlsjL O, efMmu§ ozt iz e Bl QbsMEdn d MdzOBB !
Cltster | dBscdd fsoddwls: dO o' AtH Stdj ydsces f Gt
MstkC kil .

I

(O]

1.2. [tdjSkbdvied 2 BOcdjlsdL &

[ OGdegdIsdz’ | Mots2Mlsea® su BBEMAEZOS dzd o O sfmw ¢ dzO«
L dzj Clstotsdegse ot odgjhdzgj?2 L dziCSltetsdzdets? tsBsdztsyS J
sedlsOdv . I} td fodjhjddd Stskfdj<hHO ot odyh d
L dzj Stotsdzts ke sfgy j dzls e dzts 5 dzO Y tc O dizf dAd e[ | b B)® FOF dz,
or Cdzt YyjdzdW ROcdzdlsdetsets ftsdzw ofj My ddzr B sttt t
qdzH o dHEZOdz! dgr 7 Obtsdiise BERzHEI MdzZEyo02der &3 BBt OL
Bisdzj S b dyOmddsds (€] ©j ZOSMOydw fMiddse L Odj H dzj dzO.
Cosdj LOoadmddsmisd s fodesH' &OCdkdlsdses yjd
CodflsOdddyj MSs2 MstkSlktt’ SodkfdjSno. vjd fdd
(Btsdz h jto jodeQiSyOyd d dz0 306 dzed uj dedzsfmisg, U), Isj d5 B dz
SCOLT90jkMY ¢ ¥, jttesdOcdjdSk. {OL®jtE HEBB) do,
HOdzdzs 5 ez YO BCOLT 980 sy 20 dzgj MStsdz S5 § SEW H !
f slsydd®dz: dz' j f BMMB] disi@Eddj COC orf MsC Y eslsdtsj RO
My sdz L soOdedj o dscduimsdn Ekfmbtes2ilss OF ¢ o Odl
Edsjdz' h jdgd™w tOL BjtcO® HB®RjdO [29]. 1Oyds slkdjl
lsj B j cOMMME@daf j s HJOfOL®Bdz His 80 s [17], f§ted
9 Isjydiddd HBMIsOtsydtsets otej d&3jded HdzvW jeEts tojcdmls

Lit®ibedy Sty jddw yj dsttOd dsc BMM QissyGiz0 o
My shsemlsotso Ols! fwodzjdedd N djcStet d&zOBOCE da
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Odzd L slstesfdw), d, Mmoslsejlshlse jddets Hobkn fjHls
OdkzdL slstesfdy Codfdzj CMse B’ ydisdER Ot Q XU jutd faOD “fIO tof
(cOMmh jfdzjdedj o debcdzjotsds fsdzj) f&SCOLT 90jls, dzOMS
(D<0) ddzd § j toff Pui)] S drdaw jedigsdzdzts? Mg dzj ¢S tsets  dzOBO

) OBOBESOEOCjtedLjls Mjfjd sSldedudy dOf t
2O BOE dod U d oE>xded W, s s fls! SCOLT 00y dL sty dats:
fntc Oo dgMiddvwe dzv § Isfpw L dzj ec J Isdyd MEd2 B Ot 'gEnte, §§ &l HO
B SBOSHdBE fjsHedjls! HEY §jtjisHO dL Mshlsswd
smissw ddj Mt N ddsd, dOft0s dj datetzesC © <G tizts Is dzlz tief &
pdzjhdzj 5 BOCdzdlsdetsds sz Hdkzw ojh jfiso® BEHj dzOB

E

A
—i({_I{H_H
H=0
T >
. S M.=S \&
% (] — >
. e — ss I S A
e A =D|S
Mg=-S M= H Mg=-5 ef

tdfm. 1 Cdagjtecjlsduimeéd) ktotsodsd Hokr L OfMj dzj dedz’ R
f OtOd3j Ise® ZFS.

l1ted dzZOHB Ot jtodzsdz B - Odzed L d3d  tMs 259 ) @) G sy fad jj
iISBzHjls MtsftetsotsyHOI! MW §toj SH G dRrdzDSi3 U GS 6 &5j ks i
ZOdetsdzj j 90y des?2 yYyjdzrs5 BHIW JSOyYydd ddisdzj €k dzw tcdz
L dzjtecjlsdyj MStsets BOtW! jte®, Yt HBsdz dets {fdefigdzjj Hfiplsfo
dzj o 5L BBy desisd ftoj sHisdzjIs! BOt! jto LO Myjls Isjtedid

ve jdzdyjdedj Stdzdyj mMseO® d@GOcdedIlsdz" = yYJ dzelstetse o
BOL! jto §jtoj BBOGdedudo Odzed™ . | Of Wy dig etej, dzd o J dAd dzlz U ®
fjtej BOcded ydo Odedwy dB@Bsy des HBBdI! Mw Htod ko j dzd yJ dac
ZjcStsets dOKROcddydo OddY Hdhv dzj MStsdz Cdn RBOG dzd Is ¢
ftede jMmisd ¢ kojdduyjdds OddL Sistetsd do O &3P IBRBEE i i l5s3)(
Fojdduddddi mMfddd mMdMmisi dr ddsO0S¢ di oddwil dO
idD| S OtcOd3j Iste twOMN j f dzj dedw o dzzcdzj o sz ff tsdzj o
CoOHtOIskz Yy qozC/S? 13g)Mmis ) ds'H A S H ¢ i tsdzlz y j SWe Is O t9 dzd v
Shdzsy dzv j sy § sdzzyj ded § i3 ¢ 5 d3f figlrj R sz S SPts daldd ds@eo
Bdz! hddzgmlsej MzEyoOje dOddydy Heokr d & thdzy J dadf |
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o tcj o3 dzd toj ZOCMOydd dz0 30 G dzd Y 4 dzdzts s d d HOY §
dzO 3O G dzd yJ dedzsfylsd [ 34] .

lteddzsy jdzedy  sMistsw dzdetse s o dMMAfjtedis  tiFCiz@RdHIS) daEdcdt
ftecdotsH(Is! ¢ MrtcOdzj dzgds dzOBRBOG dgd yJ dedesilsd f tod E
cdMmMlsjtejLdmMO dzOd30G6 dzd yd dedetsisd. 1 jh iMmMlsea ©, CBlstster
ssdzt €5 fted ftoddzsy jdedd ¢ sfyls sV dadzat@®¥ds fpwdzjdh ddr ey taies
fsdzi &3 dBsdzi € 2 dzv to dz' Higld-icg@oedBNIMsd ¢ O &3  d dzd
1.2.1. [iltsH" dLEyd ddy ®&Ocdddkiazl dzhises? Mise ¢ sy

[OcdzdIsdzr | Mots2Mlso O Ctsd3f dzj CMtsea, MtsHjtey O dr
tcOL dzd ydz' d3d BjlssHOBd © LOsdmddsmisd CO0¢C s 1t
f sz yoj 3" » o tojLbkzdz IsOIsj fHtetso jHjdedw 1 Sy jtod d3j
f sHOo dzvsfizyj tid defmlseo j dMimdzj Hseo Odzed?2, o dzOMlstswh j2
BOGdzj ssBBiIstedd o f jtoj d3j dedesd3 dBOG dzd Is dzts d3 f ozOdRzid ud dad:
GO dzd b dzs?2 o sy sk o Bt C s dMysd L) BsSEs H
tcj d&ZOC MOAyEHO i di3j tej dedW HJ dz2ORBd yd ME 82 BOG dgd Is dzts 2
Bj stsH B, Cobtster | foLotsdzvsl ftewdhks dqdzd € tsfpe j dzd
dimfdzj HEzj BB 8N jMise j.
1.21.1f Ocdzj Issdzj stedw o f Jjtoj d3j dedesdz BOG dzd Isdets 3§ tsdzj

RL 3j toj dgd W Hd 203 yj M 52 30 cadaydg ki 2susceptibitity tc d d
W dzw j Isfpw sMdeso dzg" @3 B IssHisdE JdMMmdzj Hise Odad v H d dzC
BOIjtcedOdzse tOL dzd ydes?2 ftodtetsH' . whkls! d&jlssHO L OC
fjtoj d3j dedetsj] BOcGdedsdetsy ff tsdzj 2O tcOo dzj dzdJ € tSlsBte
Hadt) =Hocod & , tdafpj 33,0 dzdIskzH O dBsH E dzv yd di yg&cdeddusi dips
YOflstsls© dL d3j dzj ded Vv =250z Jdzd s\ daBds®Bc dzdsaz) dzdetrfyls ! 5B tcOL
BEHjl dJL&jdvis! MY 5 ¢&Memgdzdin) .MS 6 B30 GBOC ddal | dzdz
sBtcOLIYAsMISOo Odedj s WOL ] dLdi3jtej dedetsets fd 6@ dzOdzO
f tsdzw . I  dzO0dsd yd ms OW 306 dzd IsdzOw o sMY tc et digigH, 0 sSIFIsy .
wodw jlsfv sOdze j dzis B k¢ d&zO zOC dzipd U @iy O ls iz vgiDeREiES
ZzOf tow g flzdfstiils s dzdztse 5 o dzj hide e |8 QG drdSlezdzi ¢ s O 5 diztf
Mzdsds" cos(U+b)-sEnCO3LE)DEDF (§) S shepdez iFO ctoBL( dat fil
sin(U) Lospggtmy(dat , § jftc joifr Visp@xIs tki: )= Mocog ® L ¢ 0 sMosii) m)(kws i n( @)
(Mo/Ho)coq (iHodog ® + (Mo/Ho)sin( GHosin( % = Hoceod % + Hose( ¥ L GHJ
G =(Mo/Ho)cog () =(M@Ho)sin( G) . 1 tjLizdz IsOIsj dL d&3j tej dzd?2 dzO
BOcdzdlsdzs s sz fsdzEyO¥ls He O L dzOyYj dedwW: o j dzd yd dz
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dL 3 W j Bsets Mde dzOdzO, GlsdtsMmdlsj dz@ dets f j toJ d3j dzdzts G
BZOBOG dzd Yy dedetsisd d MHeodek MdedzOkzO s WOL ] f(tetsd
RLABjtojddy ftososHWI HAV BtOL ytse, ted]j dzlsOyc
Cslstster n ftsH Hj2AMoadjd3 odzj "dzjets BOGdzdlsdzsec s f 50
Mz yoOj su twoijHftsyksjdd] MzinHkjl lkHO9 Ols: ¢ j tod3d
Myj dzedzse s Wilsstedtotse Odeds d3 ( d3d ded B3O dz! dets § SH 9 j 6 § d
ftcj H T d ®RBOSCMdBOdz dets ddzgj clsdesdzz 5 twsilsdetsh j dad &
dLBjtejddwr &BOcddIlsdy = Meos2MmMlse tBKOL jYy dO-tHJISH
¢j kzd PEAEB MY | 60O al-b0GaRzjedzd fnls. ) . 1 Jtedsi sdydesmls: 2§
MsjHddzj dgd?2, MsHjtey Ohdh o Moetjd MsMlsOej Mtd 90O
1 sfdzj ftetso jHjddw dL dBjtejdd? dzjsBRtsHJBE Eyjm
Colsf sdzj delstso , or ydlsow dra ®BOGdzdlsdzr 2 9C dZzOH (1L
[Brydes ftsdzdi Isddzi dz d MmMdzOyde O hd2 0O6j dzls ( o3d dzj
fjtoj 3jdgiggtzig Isdesds ftsdzj d dr ©C dzOH sy des dzagj Eydlsr

1.2.2.2. [Ocdjlstsdjlstedy o ity ddtsds B0 dzd Is dzts 3
ltesdL otsHdIsmw dL d3d ted dzd J dZzZO 30 G dzd Y J dzdzsmis i
GOz sdzscets fsdvy d Ikj®kfjeOktsr GB®BOLYO. [ dv
WS Mmdttse Odzdzs 2 o fipdr sy g @ISz icdz) dzdv My ddzse ' 7 ke dzj
14ddBOBRO o ftodmikzlsmMlsodd odzjh dzj ets BOCdedlsdese s s
SBOL YO sl &zOftewy j dedetsflsd RBOcdzdldetsets  sdzw . 3
BOcdzd sdetsec s ff sdzv ko j dzdtasfeoddijAs M1 J Jied@dz@ § diz 2@ Y dzdzy C
Vo jddujddj MEteitej BdBEO fsdmMitHdls HE S§tjHJ dj
Pietso dgv &5 dzj MsOdso dlsmw HEMisOsyds Bd "2, 7yl
LdzOydls, d kojdzduyd ddy d&OBOGdzd yJ dzdzsmisd, dzj MO
dzO frdad i 3. ) BOdzZr 7 BOcddlsdzr = fsdva fftod tlsdtsMmdls
dzOfmr M jdedw wB" Yydets dzgj ftesdmrtsHdl, d LOsdMmddksils!
VEtsdz dzOC Zsdzg® C OMOIsj dz degs?2 € kG OLOdgdes? L Oo d M Bts
) ODdz0dkscdd ) L O dzj dedetsflsw s bictsodsj 2 6 kOCYj BE
Mz 4@k L OC sdisewOtsdes oo seydsdOd ds. © dhftd
j &3 jeOlkter, ftd bidseodd o' f sddzj ded™ H O dalsT ts
L dzj Clstetsdatse o ssdzj Skdzj § OtOBOCdzjsdSO. & tj O
LOCtBd&O ssted, MmowL Odadz j Mt L dzOydlsj dz dzr 8 BO¢E dac
BOcdzdls dzts? OdzdL slstetsy dj 2 .
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1 O0detsdzj § dMmftsd Lizj i3 &3 o dgOfMmMlstswh jj otej Y (&
SMMW o dzv ff 8fests ] d L di3j t6 dzthj " g tsjsdifae? . fptfudaB Y MMB9dkd s to
BsHIJ¥YJCOYydd: o BHs?2 BKBOLJjY MdZOyoOdzO n &zOXY H O
HsfMisOlstsydets Mddz' desdy ) yjdz' ¢ § szdesets dgOfyr M j dgd W
LOIjd3 ffmdzy or Cdzs yj dedwv o dzj M dzjoq slzd dg@ dztizd ISAEFOE dat
sBtOL Yo C0O0¢ Wk ydr ls stejdiBjdzd. | HEkzeBda 9 Otsc
ftod dzsy j dedetse s BOGded sdetsets ftsdzw, O L OLjd3 fted S dzOH
gL &3 ew s s dzOBBOG dzd YyJ dzdesis: tBKOL YO COC WEkdC yds
i sfdzj sn dzOY H j dgd W 9 gz dzj o sd3 f tsdzj dzO &30 G dzd U J dz
sj i3 j cOlskzter o ftodmikzlsmMlsodd dBOcdzdlsdesets ff tsdzv f tod
HBE Isjnrn ftte, fB8C0 dzORBOG dzd uJ dedztsfmils! dzj HBMIsdedzj Is
fsfmdj ydcet HOd dzgj 2" jJ kojdzdujdedj Isj B adQlg lriaezts fr
lsor hjdadj d2Od3OGded yd dedetslsd, © L Olsjd3 d dzOMmr h j da
sBtcOL YyO. Rd@ZSGHO IOCY ] ftesdLeotHWIl dLBjtejdedj Is.
ez dzj o sz ff tsdzj . U OC 5 ZFCBE,Is s § dzédaPQ jr 19,0 figs BIs o j Isfyls o
dzz dzj o sd3 BOcdedlsdesd3 ftsdzj (zero field cooled, O I
v B JtcOlkztets? Te dzfQite woEjds @™ Isj &k j eOlskztcO, fted €
ZOBROG dzd yJ dzdesisd ftcd dzOctej 9 Odedd BBKOL YO 9o § tod dz
l tw©0OBtlsjy [ 29] { @glsjddsjjtatadts HiddsPdzw Isf'ted SCtslststes?2 o tg
tcOQodets 100 M. 1 0 HOdzdzr 2 BB dzls € sdzd Yydzj Mlseo s s dzj
tej] ZOSMOYydd 100 fp HtsMsOlsydes BOdzts. o ko j dzd yj dac
B » Oded L 3" 16 jL0D CWpBplimPdizs o qfls v dzgj BBdZjj UIB cdfsl

[tezed 3 S toleHdisijde] jel3 s @ BOC M BOdz! dzOV Is§ B § 6 Ols
slsCter sOW fjlsdzy BOcddlsdesets ddMmisjtejLdmMO. 1 tkced
Hisdzy dz0@ B Ist Bsdz M j TOSI @' o @) EshpC a0 dndfizdud®@ ks fiy!
U OC iy jls Wodwis: v Isj B j OO, ftod StlZEHEED
(zedricel d tRod® mjgdzd j] o &IER o tdg | tisdo)al jJdzdgi, o 1 tsdz,
[ 13] f5C 0L Odats, Ylsts 1150 Tes § 3 sy diyso P #z0
ZO BOG dzd Y j dzdetslsd 6 Oo dgv j sMwTeg2 000 MK f tod Efmdzse dd to

v 5B dz0tclk y jSHYELiys 2WNiga o Mmj o  &j s SHEsipls tiyQlpde
BOG dzd Is dztw oy dAp e L Bjtejdedj L OodMmddssimisd dz0BOE da
odzj N dzj s ftsdzv. Jtod Isj By jweOlkwOr ddyi, ujd Isj
By il oL ddSOl: cdfsjtejLdm, ModHjlsjd Misaksh g2
o M UZFC/ FC 1 S j tcedsdaabiod s L I8z fzdls T dse d 2
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[BdzOtelzy jdzdj ®ROcddlsdsets cdfisjtejL dmO we dw jlsfw
SMM-f edtetsH' fisdzzyj dzdetsets ftsj Hddzj ded v . 1t tu fipliyisvOdadste
BOE dzd Is dzts (BO S dzjO j Isfyw  © dzj sBRtSHd BBsMisd BSd h dA
Hsflsdy d s fted tyjde ddLSdn bj&fjteOskzteOn, 0O, L
B Mstets? My ddesots?2 HdOBISd [ 46] .

RLA3jted dad i dzOBBOG ded ud dzedzsilsd tsls o j dzd yddzr 4 tsfyls
LdzOyj dzdj ftddesects Mfdhsestsets ydhmdazo Mdhkjd . [t
Hsfiskf dzr | dz2O dhmitsdz Lz BSsdz SBtsStczHtS Odedd o j dzd y
I B j Okt COL' 008 kMW HEMisOLsYd B, HEY B,
L OfJ dzj dedetsy GhddsRy] shhgbhbddy dd M Ot dzdz" = + dzd
Mshssw ddw e, ylsts Br o90jls dzj Hisflsdy dBs § tod dshigdtdz,, H |
dzOf tcdig) to} tsdzkz yj dzdz" | LOadmddissmisd By ds tcOMMd3OIs
2O ted 34 6 § 5 MDD d haftdisdgts d MzH dils! 5 o dzd yd dzjD &3O«
mMtstslse j IsMmise j dzdzts. 1 tod dzOdzd yd d md &(HOES 2 § ®dzd LiddaLtc
S B J tcOsEztcOr dL BJ 6] dzdW BEHEIS Mddz dBSIMis OB FH dE3IsH)
dzOB dz¢ HOIs! MW edMmMisjtejL dMm dzOBOG dzd Yd dzdztsls d .

1.223r ekzedj dBjIstsHT
dlf j CltesMEsfdud MCdy d&jIstsHT

| ZOo dzts 2 st Jj edsticipldnyCetsf d d  H O dz! vda) desj IkfipY  HodA g
ftow dii3cets Bftej HYdzj dedw L dzj ecdd GTIMble SG[tB dzz H OB Iz M
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SBEBY ddHicny |[Hsjdbtion Hsjs| Nien NsjslSicniSsis
2Dy 4.36 4.36 | 27.45| 27.83| 5.99 | 6.49 |- -
2Er 4.30 3.88 | 35.45| 35.53| 7.95 |8.28 | - -
2Yb 4.36 4.29 | 27.45| 27.39| 5.95 | 6.38 | - -
3Er 2.62 269 796 [8.01 [9.02 [9.35 |22.02| 21.39
3Yb 2.58 266 |7.85 791 [9.00 [9.22 |21.98|21.12
4Er 2.76 3.15 | 43.53| 43.79| 14.79| 14.59| 13.12| 12.52
4Yb 2.75 3.12 | 43.06| 43.46| 13.65| 14.48| 13.03| 12.43
SEr 2.69 2.99 | 51.20| 51.52| 13.38| 13.87| 10.35| 10.58
5Yb 2.72 2.97 | 50.63| 51.19| 13.53| 13.78| 10.41| 10.51
6Er 2.64 3.07 | 45.76| 46.02| 15.24| 15.79| 13.96| 14.46
6Yb 2.62 3.05 | 45.39| 45.73| 15.10| 15.68| 14.31| 14.36
TEr 2.98 2.68 | 51.08| 51.04| 14.44| 14.88| 13.04| 13.63
7Yb 2.97 2.66 | 51.29| 50.73| 14.73| 14.79| 12.93| 13.54
8Dy 4.57 5.00 | 57.63| 57.41| 11.76| 11.48| 8.82 | 8.76
8Er 4.54 4.98 | 57.50| 57.17| 11.95| 11.43| 8.93 | 8.72
8Yb 4.54 4.95 | 56.72| 56.87| 11.80| 11.36| 8.93 | 8.68
9Dy 2.46 2.51 | 47.94| 48.22| 21.06| 22.40| 10.04| 9.62
10Dy 3.36 3.53|44.37| 44.65| 19.99| 19.40| 9.34 |8.88
11Dy 2.02 1.79 | 15.85| 16.03| 18.18| 18.69| - -
11Er 2.19 1.77 | 15.63| 15.86| 17.90| 18.49| - -
11Yb 2.18 1.75 | 15.39| 15.66| 17.84| 18.27| - -
12Dy 3.75 3.80 | 27.38| 27.14| 5.95 | 6.33
12Er 3.75 3.98 | 28.38| 28.46| 6.80 | 6.64
12Yb 3.93 3.94 | 28.08| 28.20| 6.99 | 6.57

tdLrizdz Is@ldrl [rRs

ErMk3299 M, 3203 M, 2084 f), 1640

487 f, 464 M, 445 f), 426 tf.
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3Yb: %3302 f, 3203 MM, 2089 f), 1641 MM, 162
(§dz)], 613 f, 489 f), 466 i, 445 M, 430 .
JEr:mt3496 Mmd, 3401 Mmte, 3105 Mmte, 3077 fMmte, 30
fjte, 1562 fMmte, 1493 Mmte, 1473 Mmte, 1456 Mmte, 1434
1102 fte, 1065 M, 1041 fd, 1818MfM, 796 9sMic, 6940
553 fte, 532 M, 518 Mmte, 476 M, 436 M, 418 M
4Yb:M k3496 Mdz, 3401 Mmte, 3105 M, 3077 M, 30
fjte, 1561 Mmte, 1492 Mmte, 1473 Mmte, 1456 Mmte, 1434
1102 fte, 1065 M, 1041 Mmd, 1@14shiy, 7B8HBO Migte,6 450
fjte, 556 M, 532 Mmte, 517 M, 477 M, 436 Mmt, 4
SEr:f k3297 fdz, 30,6 020ds B0 1230 Ofipdz fte ( § dz. ), 162
1495 M, 1450 fd, 1419 f, 1342 MM, 1297 M,
1054 fd, 1042 fd, 984 Mmd, 970 Mmd, 950 MmdE54 864
fjte, 506 Mmdz, 486 Mmte, 464 Mmd, 456 Mmd, 416 Mts.
5Yb: 3299 Mmdz, 3054 Mmd, 3017 fMmd, 2052 fj, 20
flte, 1496 fMmte, 1450 fmd, 1420 f, 1342 Mmte, 1299 i
1054 fdz, 1042 fdz, 986 Mmd, 971finde394Rteidp 286 #
fjdz, 508 Mmdz, 486 Mmte, 460 Mmd, 453 Mmd, 418 Mts.
6Er:f3530 fd, 3@BB M, 3055 Mmte, 3022 fMmte, 28
1616 ML, 1593 Mmt, 1583 fMmt, 1575 M, 1524 Mts,
1308 ft, 1273 Mmte, 1242 fMte, 1219 M, 11710H&E, f
1013 fjte, 993 Mmt, 980 Mmte, 971 Mmt, 929 Mmte, 896
624 fMte, 609 M, 552 Mmd 540 Mmd, 513 Mmd, 490 M@
6Yb: #3536 Mmd, 3088 Mmuz, 3053 M, 3024 Mmd, 2
fjd&z, 1616 fMmt, 1595 Mmt, 1583 Mmte, 1575 Mmte, 1524
1308 fte, 1273 Mmte, 1243 Mte, 1221 M, 11710HE, f
1012 fte, 994 Mmt, 980 Mmte, 973 Mmt, 929 Mmte, 896
626 fMte, 610 M, 554 Mmd, 544 fd, 507 Mmd, 491 M
TErf%3093 fmd, 3052 fd, 3015 fjd, 2985 Mmd, 20
fits, 1536 MM, 1517 Mmt, 1493 M, 1466 M, 14409
1252 fdz, 1232 fdz, 1218 Mmdz, 1hHezd H&381Hh& hHe27
fjdz, 969 Mmd, 919 fMmd, 885 Mmd, 862 Mmte, 84Wddsf5 38
fdz, vigdz,3 486 Mmtevindz4 6 2 1B dzfdzd 35
7Yb:3 091 fydz, 3053 fdz, 3021 fdz, 29825@d nwQ
fits, 1536 Mmt, 1518 Mmt, 1494 M, 1466 M, 14409
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1252 fdz, 1232 fd, 1219 Mmd, 1184 fd, 1139 Mts,
fjdz, 977 Mmd, 920 Mmd, 885 Mmd 864 M, 840Ndsf,5 38
fdz, vigdr,4 487 fMtevindz4 6 2 1 Bdzfndzd 3 8
My ME3440 . Md .BOBB fid 1 RO75hdgte 1575 Md, 1
fite, 1434 MM, 1402 fd, 1385 f, 1374 M, 1300
fjdz. 1008 Mmte, 993 Mmd, 980 Mmd, 909 . Md, 86 166 Md,
f). 633 Mmte, 622 Mmd, 609 Mmd 490 Mt, 476 Mmd, 443
10Dy: #3503 fdz, 33,602 &3 O,6320u2 mdz, 1681
549 fjte, 1519 . fj, 1493 Mmt, 1471 Mme, 1434 Mt
095 fdz, 1052 fdz, 1007 M, 981 fmd, 916 Mmdy, 85
66 M, 549 Mmte, 524 Mmte, 489 M, 479 Mt ({§d),
1IDy: #3608 fdz, 3517 Mmd, 3372 Mmd, 3245 Mmd, 2
1398 fd, 845 fd, 701 fd, 589 Mmts, 560 M, 436
11IEr: k3606 M&19 Mmd, 3373 Mmd, 3244 Mmd, 2155
399 fdz, 845 fd, 700 fd, 587 M, 560 M, 436
11Yb:fptk 3606 Mmd, 3519 fd, 3373 fMd, 3244 Md,
1399 fd, 845 fd, 700 fd, 587 Mmts, 560 M, 436

g Rk R

=

3. tdLlzdz IsOIsr d d~ BBMEZYHJ dad J

w

.1 wddalsjL St dzyg SMtse. tiLbkd SO tAd d tud.
3.1.1. wddzlsjL d fsHIsa jteyH]jddp ydmlsslsr Csdi3f dzj €

4 15 dzd.nClak 1820  (1Ln) wodwes sy dJLsMstekS skted &g
[Y(H20)eCl2]CI [180 . J BsdesW H jtodesdz € Olsd sdzdzts s  QQ)LIP'R dzts te
CsteHd d2O0ydtsdedetsy ydmdzs (svy) Csdiif dzj C MMssB G OL 5O O
LnCsCl2 (t M. 3 10) sz C@OdmDOYz A (OHlzd tsdzds’B2c OC @5 ls) ff tsd
BdzdL S d2 5 cjtijltedd C4 o OHtOldts? OdasdftodL d3j

HOBststecc Odzd L Oydw OF olOF tdAfsdetd ofi Hs ¢ dztindg @ 40 12 Bljs 16 Bitis 2 6 fr
Msf teso sy HOJ Ismw sBtcOL 59 Odzd J A3 0@py)CREERAB.ER (12Ens A3 dz,
fsHjtey O 8 tHdE dydj SRy faE@ O Ot d H | dzls Ols dzts ¢ s
dsdzz dOdelsOdzed H O ftesdMeasHdIls ] LOBI N jdedj 53 Ctststol
CoistoH d dad tots 0 Odatztizf o 1 dzis tc Ak vz CtidRdzj C MstsB e OL 28 M j «
COC d o dmMosHALh 00 OBt dHOYd sdzdz 2 Lk uNiCz  fits j
Cits®jlstedj?2 Ctkyjddy, BdhdLSEK2 ¢ bktojkctd dskk
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ftedL &3j . s steH d dzCy o dedddtej daei jug s ' ten BW  d3 =g dCeizips@Riz o
sjtef JedHddzso " i3 dzdc Odzi sz (tedfm. 31B). [YdHOJ B
L dzj 3 dzlsdztse s OdzOczd L O.

Cl o

{dfm.f Bdtj.Cdv tody j MlstWsdlRin. CisshydPj CospstesH O  dzj

3.1.2. wudddsjL d §sHlso jtoyahng dzdj udMmlsslr ¢ s&fdjs

dt5j HJdlrdagw dzsW OL dz' ¢ ststeH d dzO Yjus@adatzts 8y, d ) tfizts dzPulsHstd
BdzdL Sd € HokRN Of tsydsts? 2Dis (G0 @py)ee0)) Bl D)L 28 (
([Yb(Bpy)(H20)e] L5BpyL- 0L Gl); t dm. 32) d C 9o OHtcOIs dzfs ;

(2Er ([Er(Bpy)(H20%C 1 ] 028Gl { df. 33) .

(8)
tdfm. 32. [ tdjSkdecd PDyiREvbE OIR @) .C sdf dzj ¢ e

+10) N
(¢, (8B)
tdm. 33. stootHddOydsdd j {5dEDWRYb( EGErtlssd)dzd H 5o
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sddzlsjL CttsHddOydodede » MsjHddzj ded?2 M dmy tsdz!
CdHEOIsdiese Odzdz’ & Midzj?2 YOMsts f§so sHYSY dasls ,idiy
MCOLT 90jkMY dz0@ ©OLdssBLOLdd o' Hjdvjd ° f§HsHL
fesHES kg LIOBWMGls ls Moslsdsh j ddY d&decOdH: €6
oL iBsy desfls! or" Hjdzj dedW¥ MBjHddzi dzed?2 ) t©OL dzd y-dzr a3
odzse d EwsdjSbkdz asH' ot odezlstej dedzj 2 d o dzj M dzj 2
By HE M oisidis sdflsj ds2 d fsnkzCkodkd t©j 0Sydd
Codf dzj CMcSEEOL 590 " fwdrisudlsmy ddHdedHEzZOd d
(fs HOdzdzr &3  Ad) BELOL YyoO. 2YbOKEGFWUR, [ fhd @&k ) L B € w3
Mstslsdetsh j dedwv dzd e OdgH: di3j sOdzdz = Bpy : Yb & 2. 1 td
ftesHizSls Mddasj L O dzj 2¥h edfy jdatfrdn W § to Shfplaiidf i ek thp Odz
df sdz' L o QimfGjkO®@ 58 ftcd oOt! dqetse Odzedd & OC OG5,
tj Ocjdzstse, s ftod Ltk d@OLWHE f XEWOYCR[14Y).5 dzk 1
dtsj Hd d2PyizBEr, 2Yb s H dzs W QLadej.) @ 1 It efmj R M) Hddsj ded W -
ydfmdzs Osd®O Ln ©Oodes 8, §wdzdi His' dzOdBSd j B dd
32) d CoOH©OLMs?2 OdsdftdL & (tdm. 33).

3.1.3. dddzsjL d sHIsoa jteyHjMHa] ydmtslsr ¢ tsdiYf

sddzlsiL OC 9 OIEGHI)(NOSEHEAS(BEr),[ [Yb(H20)5(NCS)3] HXO (3Yb) B I dz
sfizh jMisodzj dz §ts dL dzt339] dgglzls & H efifetsfsidsepopdsti@supdzck LhaDstf 56
Mo jNdftedcetslstso dzj dzdets ¢ HINCS. ts H €zt dzis j Ltc O figls ezfs & B dzwacrdzr -
(ILn(Bpy)2(H20)(NCS)] 5@ p yQ@, kh = Er, Yb) 5tn ([Ln(Phen}(H20)(NCS)] L P h5H0)- 0
Ln = Er, Yb)d Odzd sdzdzr = 6Lis@iBpyll Lo(Bpg)a(NCS4] H-O, Ln = Er, Yb) d 7Ln
([HPhed[Ln(Phe)2(NCS)4], Ln =Er, Yb)[ 113] . [ tsdzj Sk dzvwtedz j 3iyserizC sk
ftej HMisOoadzj dzr d2O t dfp. 340. sl Hw §dzkzyj dds = ¢
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(0)

(8)

tdfm. 34. [6djSkdvid' j 3lnEnRHCHs i ddf SRRtz HHfa s
OdZzOizse s . ¢lstsd3r o BpyPlcesm Odzp iisEAP € @ErPEO PJ s dzdz" |
Ol tsd3O Hdzv 3Listy g CHy@dedz' o5 Hdzw dLsMisEES sktdy & Mis,

l &3j Mlsj l t©Odzj J dL o j Misder & d G¥bo Odsdf'stylsf iPz0 s @
dL BB tcl dats ¢ LOMNCSYD LPILm=(YH150]Eu, Th:[139] , OB d JdEiz0 dj
o Codii EEryifOrce LOL 50 Odzgs  Istej dgw' (aststo 1€/ sdzO dgt§ dz NACES
CtsteH d dz0Y d 6 dadsR( (kd fij.dz DHB)z," OfIs ydzOW Isted ¢ 5 dz@ dz' dz®
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[ Bdzj SEdzv tcdz" | BpysiEgtddiybdfiysmiiptclz C Isztcdzr O MO[dzis® DI, Ys
CO¢ ¢ sdifPhepSEMdS5YH) dL sMistclkzClskztodsr Misslse jEls[ilsd By M d
[ 140] . vuviktydsgidedi 65 tdlejdz Hk dz2O0 tfdatse j H Odzde
(4Er,4Yb) d Hd ipEM®D)d W v(Od8 &, YT M. 15) fYtHise jtoH d dzts
SBteOL Yytso . EQBBEL thiny pdz IStc j w3y Z BC SR j zOIsdtelzs h B3 B
d tHdts?2 BEAzj SslyvdztsAs GE d 3 sSBteOL sd3, tcOd daN,08 ; 1 & tizt§ tc H
slsdzd yO,jlsfw Hd® JAYBHEY Bp 9 MEE 0 OHtcOls dzOW  OafIsibY hdiy L d3C
Phen (HobkhOf sydzOv IstcdctsdzOdz' dzOw ftedL @30, t6&EM. 3
déYbOdzO dzts e d ydz'r IsOC tso " dB(NCEW} LG HBPFH.[ LIng B pRyild40d. Eu
JHd®OCftesdMmMatsHdl dL d3jdzj dedj Msilsdetsh jded?2 ddalsj deind
sjSCMskztcdtctseo Oded® tBtOL ytseo. | MisOIls! j JINCBW LG B "
dzj S5 Isjtw j.B dg®dz €izuidzn H 9 EMmdztse P28 tALCts iy ®dslizsiy
o dzOy desMiB'0 %) 70 M tsdz' €Iz, s e dzO M dzts H O dzdz" d3
Bsdzts € tod ils O dzdzts o MtsMmilsOo Cdif dzj € MO f tsfydzj 2
[HBpY][DY(Bpy)2(NCS)] L 0 2QL9 H [ H dets o toj d3j dadzts sHJd MdsLO dzts®dgdst
COLEYf StewHBYj dedz’ &5. ) t6d § sdzdets? HjfMtsd 9 0kOydd §ts
JHddzedy, o Ists oatjdY COC fOttOdRjlster wyj2¢d MO
Flstsydsj dzd j f Stesh C ts6Fr §6YB(j wBE .dztslcGeORd7 , t dfyp. 1 5)
Phen, OErf@ih@eesd. 18, 19), dJLohbtkCkiztdl5Hasls:
Ce[153]Nd[ 1 545H] H55] . s0O¢ d © drLoeo jflsder A OdzOdztse OR
sCtekydd yjlsr ! v ' dsts dzp itz O dedd HNCBOsIEfdE dsh d dsd  Bts
Bpy/ Phen (1t dfm. 340) . s& LnNgcd s4 lstwds toCGpjdts Rz y®"
sfdmr e0jlsmMy C0OC CoOHWOLROY OdsdfftedL 3O, tsfdzts o
Ols s &3O dffr, BYb H7Er, 7Yb( t df. 348B) .

3.1.4. dwddesjL d sHlse jteyHjded] ydmbtslsr Ctsdifdzj ¢

g ddzls j L § 831 (fHzg(MerPBea)(H20)(NCS)s]lMesPhen. 85C,HsOH, Ln = Dy, Er,
Yb) fsitsHdd o M JAEOHE CsHIOH)E Ofis ¢ s i3 ® EMediteh: indzd §.
v 0Cts?2 MsMisOe toj Ocjdzlstse wWodzw jIsfpw wflsd zOdz dz' o3,
¢ ts 3 dzjYSEQ@E®[1564 sOls' w [ 48] .
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{ dff.u ISt j ded j o dzzlstej dedzj 2 € ststcH @ldzO y ¢ris jRABEEWE(SBYY, j to '
Er (8Er), Yb (8YDh).

stststeH d dzOy s dzdzts fn oy ddgsls] QR dp@zSidy (G fdgf dzj3¢5M 4 to
CotcHddZOydtsdedz” 2 1 s@dicO@dzd@vs 1 Pdzlsd f tcd L @30, LNnONs s to H
[ Mdzso Odzdw C 9 OHtOIsdzs?2 OdelsdftedL o3 MsMmMisswis dL Ists,
fs Hokd § 5L NAFW]ds OdsttsnfOf '€ d dzstesH O,  yYjlsrtej o«
14 SisteH d ded tots o O dsti®hen zdgodnjlsCotizdy@ -0oa Odydgig € JAdglso dd
dzd ¢ O ddashen

dddzlsj L C OBy 8 §ybPtcsntsHddz o Mfdlstsear 7 tOMmise
dzd ¢ OB A3 dzj € MstsB toCL. s w@E jsR! fisfifsOo toj Oc¢ j delstso W o dz
bilsOdzgso dzj dets §ted MmddzsjLj OdzOdzsc d ydz' R8DE Edfsth € s
o 1Isdrn kfdzcedwr Htdkzyjd f o' AsHBA > 60%. | Oda
sjtstejlsdu MSsdkk MMisOolkz dzzyj dder 7 CtBf dzj € Mse

ftsHlse jton d &z qn ud sk q qLBMstkS sk tsd
[Y(MesPhen)(H20)(NCS)]IMesPhet0. 75EtOH. | Ots' detso Odzd j o5 bk fjdztse 2
o' cOMsdls! Bsdzs € e d fyls O dzazr | ftodctsHdr j H dzw

[Ln(MesPhen)}(H20)(NCS)z]lMesPhen0.75tOH (Ln = Dy, Er, Yb) B dzts ftoetso j H
fctesh Ctso" A3 HOdzdz d3) L A i M(-L PHBdzs Brsicd d dzOyd sdzdetsj Y.
Bsdzd Cdzv toedats A3 ¢ BB HOMNCSE[ L O ( M. 35) 1 €0 ®dzts O I8 da
Odzsdf tcd L BO, CotstoH d dz0y [ tHipdeis 020 dag v j d€ o IOmM @D Is dzts?2 Od
Olssditea N1IN4N501 d NDKEBMNGE OL,SISOH icONEZ Y steW H sy dadz
Gtz ", NS d N3 Mmitslsa jlsmiNaAzs N5H teflz Nbds NNTS ff tod dzO
tcOL dz" dPheMeOli C dMmdzstctsH CststeH d dzd te 59 O dzdats 2 Btsdzj € zc
shdzso Odzdw i3 € 9 OH tc Ols dzts 2 | ,0 didsaftifidz difigdaly fy CtaChiplsgtiz 2 . tBifldats
¢ 1.1A. dtojHded ] BlCdztsdgj dzd¥ Olstsdidses ls Mt H dac
Odzlsdff tcdL dz3r MsMisDezdzv NENONITOR B8z ONQNS8BEN7 Ml
t Offfistsw dzgd Vv BFYH DIsEeR@ESRE Sh o Ot ofi tddr ¥Ok fipvts AsH 528 5336
LniN7. | JSttstcHd dzd tetso4Ltizedz®OW Iz dg® tixfs -2 gz d Myes s 2 G dzd d |
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dzd ¢ OdzHsBlw e Me steOIlsyoO2hdj twOmMmistsw dzedw L nwe dBDy, &Esfils O
d8Ybmtsislse jIsfise j dadzets [ 17 9]

3.1.5. wddadsjL d fsHise jteyH Py udhmsslsr ¢ sdfdjs

1i2bte0dz dzr 2 (Bsdzsw Dy iglptzB ' bzts BYf dzjj Wi dz CHOH, ts O iy |
fsdzz yj dedese s f tod PEHO)S(NEPI AT pt Antstfls datsh: j dzgigRy 1 . 5
(IDy(Tptz)2(NCS)] @HsCN) . s Ols d ts dzdz" 2 ¢ 5 3oy S fi

(IDY(Tptz)(H20)3(NCS)2] L T p26CHIOML 1H,GNCS) Br dz ftsdzzyjdz ftod
ZOctejoOdedj B §tetsdz ¥ s s QYOp®E s dfJERHHEHICH O 1 5§ Hzls | 1 B ¢
HOdzdz' o5 t & ¢, 9Dy JODyddej=Egtvtcl dz7 fMisslse jlsmiseakzs h ddg st
[sdzj SEdvtedy j flstc zIDsdABDYY € ezl kzp & dgfselz’ &O t df. 36

t dm. 36. [ tdzj ¢ kzdzv tcdz PDyff) I@MEDY(skz)c.” & stEzgdz] & B)HSB G S H
I dzj 2 IstcOdz! dzt9By S SstisdsfH if jdEOMYid ts dzdds R tc @ I sdds Dly I d O dzd
Hoj IstcdH | dzsOlsdets € tststoH d dadjta tdzod® dedd Isjr , d3tdf dijj SHiAE © o Tdpjtd
dzdls j e Ols z o dz’ j H Odzdz’ | H dzw sdsyd OdzOls dz' R C s o3
f sdzd H j dals Gulsidptgxfdz’ Nisd  dzd ¢ OdeH Odsd [ 157], Mo dHjlsj dz
WsteR3dtetse Ols!  Mtsd Hddj @@ GO jbpdiy eildtfls teiFfspdz < 2Oty -
N-Htsdetstedzr = dzd 6 OdzH 59 .
3.1.6. wuwddzsjL d twsHlse jteyMHiyndedj wydmistslsr ¢ st dzj €

s s &3t dzj1aLi " ([ Ln(H20)2[C(CN)s] AD}n, Ln = Dy, Er, Yb) B ' dzd 1 t5czlz .
fpdsd " 4 dzd § d3 to@lEHOsHsH® d -BRd dzts § d to JAHQHEON of tsfydzj H iz F
HtsBOo dzj dzd § o3  tsdzlz yJ dzdzts 2 KGOl [1€4]. o s H dzs Bz tcOMmise s
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(w) (8)
tdim. 37. AOCHndG®) Mis ik f)is®dzdzdnlinf) & O W Isfiplsks 2 & ldskz tes@
fsCOL Odz .

blsteczClskztc® QikmR zjj € fpls@DADGUASOFB ({ d . LARY):dL
fMtsjHddzj deder = ¢ J CMOH | dzls Ols dz" dHCNfgd,w L g s hfdeRits e w B § {
ZORBHWIsMW HEsdzj Ktzdaf ! Hie® JSo2OH tcOls dzOW Odalsd f ted L &3O
f OtcOdzdzj dz! dg" d3d tshdztse Odzd W dsd. mddzd yj M< OW Mils OB d dz
slsCter 90jls fjtemf jCIlsdoer HdW ML HOddWY ttOL ddyd -

32.f OcdzdIsdzr § Mots2Mmilse O
32L.rRMMdzj HBe Odzdj BOGCddlsdses o jHjddY o §oMmissw
3211 OGdzdlsdetsjy o jHjddi o  tslslisw deflesld f sdzjy € s

[ Ocdzd IsdzOw o s tod d d3ud o ts M lssk 628 rozDYA] DY) friEs(bET) fiyts Mdp o O:
d [ LOW(tpy)CIClL 328 (Ln =Dy (L2Dy), Er 12Er), Yb(12Yb) ) B' 2O dMmidzj H 50 O
Isj &3 j LiGOWtc s2 o BOGddlsdzesdz fsdzj 5000 ¢. wutstslso j|
%O tdfizdS,j 38, O ROwLOCIjtedy j L d&OyYjded™ 6T ftedo
C bittejlsdud MSdd3 L dzOyJ dizg dztelzp H gy s I a jslsiA] lcastp xOdafiZl = dzO
Codf dzj S Mseo dzOB dzs HOB s ctcOWdSd L OadMmddsmisj 2 o
Msslse jlsMisoalzs h dR dOdzsOdetsd H ts9 .

] 16,
N ii 4 44 %14 AAAAA‘A‘“
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» 8l B gl s . 12Dy
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