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WOLsBtdOL Solddalp 5 € dzO fip® Is thitistg H d flapndztf 8 §f €20
MsfsotsyHOSM! dJqLikyjddjdz dr Mot mlse, |
dL o j Mmisdz | MistclzC skztcdz | fticssBtcOL ' f Lo
BOIsj ted Odzts 9 ) mMetslse jIsMmiseo dd . M u tfotca jdegddic
dmMmdzj Hseo Odzdw RO jtcdOdzse, dOtBBKIIS, MMlis
LOCdesdzj tcdesMmisj2 d wWedzjdgd?2. 1 Offlsy Is ff tsist

fsdkzd¥ dS ydsdzOdz dz¥ 7 B0k jted OkzOR, 5. j.
dzj M S sz ¢ d B dz¥ batlzfsy  Byezts2 flso OBd . s ydMmdzk
Bj Cebtster j tjHOEBL ] Bjd d j &BsddesHOlr , |

fMd cgdzj stst dzj Sstedyd MEddsd Mo ts2 Milse OB, o' M
dodzdzts? ftotsotsHd Bsmis: & .
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1. 1. 1. AOL stsBtcOL thasQ dedf jozpsfimp@ s toqlz € Is Iz to (

] 14B8F5 G6a6. mize jtelssds off jteoa" §J BT dzO
fn 5 M) ISLAM @O 6.4, diHjdL dgj dgv jIsfpqw  Is 0 Hts 0.5
f sz yj dz@  bnOfif Vio®z 9 oz smmis Odets o d Is j dz'Ltz LG, Priz iy
Nd, Smd d d3j dzd fEMgd@oe [ Mtse j dedetsfils! L sdna M
Yylsts dr tBYdce dO otLHBEZA] dzgfj ftedotsHdIs
MsjHddzaj dzad?2 65 S dmozstetsH EnsMPIOR dzt | EOE ts& j
Br dzts IsOC Y J ¢ tSsHIse j toydHdgjdasdrd Ndistsc Bisdz8 € 51 Mt
sB " Ydats 2 Iso jtoH W OL dats 2 teyis@Gsyfzis J €z’ siADMfon t
LnsM03Oy 6+ 2O R SHdIsfqpw & fftojHj &ZOR B dZOMISj 2 ¢
Iso jtoHT 7 tOMisg EREEG; I MoOn[d-ii]. [ B d&ZzOMmIs! G S
o jtoHsD StE®fy L Qo dimdls LSls s Qukkj 6OIs & tsozts é1d
sCtokyOsh j2 cOLtoaB2 WOLT. S tets d3g IstsG s,
o jdzdyddz0. b, s jMmils: ftod 1§ tsdzdats ddnse&0: ).dzg
otsL sy jdz2 OMYy OH W dz¥ ©tc dligsifdBHHEBIsdzr ) W HOte Iz
1 Of ted d3j t6, |LBEOKOha He@INY OH O jLUOKMIO; iad3Mo,0y [5].
ltej HY 5dzOG O dzBLlMMo:0, a5 H B P E  di3d dzOdzls Odats d H O«
Wdzte stedIstsf sHtsB dzlz © MstczC skztolz stsdz' €5 i
o t5fyfnls O dzts edsisjdzfdz' HAMMB D, (Ln = Ce Pr, Nd, Sm) B
mMddzlsj L Jteseo Odz" o© dzj HOodzj?2 ©OBEKIS] sBtelsy
tc Ot dzOo dgj ddsimtscHSO o \ joLAfkWkz z dgj = 1 @0 A o d H C
Isj i3 j tOls Iz tc dzts 2 or Hjtey CJ. ] 8COL Odets, Isyls
ftojosMAottrHds?2 Mftsmsedshisfy wOMse tsisYIs! |
tesmisk Ctokzfdzr » BsdsCtedmMisOdzdzse M o MisC dc

mkze j tcls fJjtcoar 2 dimimdzj Hse Odz MistezC Iskz &
NdsMosO5 [ 4 ] d sB dzOtckzy ddz jV e sH MiIsoGak M
(M. 2 s uUismc.ov Mmistez LisMoIOQ.: fditHd(BEdRGD ISfitsl®
#dTmMo3z0,6 1) ZH o ddPtc OBz e diisso 52 1 dzj dsQ wlzls (
10.99 i , Pn-§nic[6-8, 4. 1 OtcOd3d Ister ¢ kel goniday Cozf
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5B e OLMOIf) U BS®@L 5 yid 2 o tsihhinddgBeek) dz
1 Mistc zNdi¢E@ o tcOBRS ORPnints.tf tod 8 J dzj dz fwls!

CtedMisOdzdzs e OW dyj MSC dr OBIEB3dzzO = SfHEY LIsipya[ 8
f Stew H BN Bz GEE B, MEIQO SsdF ®E€©W)(, 12 1
20 tHé §FostWhudt Ofi2p 168N j B3 sy fddd (dd
CdMmMzstesHO [ 1 d [ 2 4]L.0 davldsts @ tff fstpizidzlz Misj 87 6

[2, QHBW " 6! BY OtsBOBd [ 1 d yYNdBT Heo kW
OlsBOBd [ 10EtsdQdyds: 2. sttteH d QM Ndg |

dMmC Oy jdzdzr j +BEbBOl it oz MfBEeblzdg BN (
sBh dn G tcOdzj 2 .Nd:M@oPts HfldnitstO® dzjNdfQ@ T dits dzd + H to
tsjnddvehdamw {-I5] oty @loIsd B $dej PB Bls) H[dz
fsd3tsh 8 dgj2lstesdzdetsets dL dzzyd dedvw dL E2yj dzts
PMoOw( tedf. 2 B) ftsOdzOddL ditso O Misz® Cxizj dd
o tBtOL Y] o MtshiStsvsded @l BReffiEe+az887(9).

0)

t e dass 2. [ BHj &d StdflsOdddyfds §s
HOdzdz" d ([0 3] M sBMoROzYdsd "H O dzdd" (d )[.1 5 ]
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I [15] t©ldj ud dats, to Qlsatsts fipipls O detet dz jidabizO rEsizm
MsHjtey dls o20C0dMd2 s CdmMbestsHEz, bkt J
9BLHELD] B cMyQ:s.hsdEsloBoy dzs, dz08 tsH dlsfw
MstekSlsker , ftoddjcOshdrn 1 Oddydic O bnMn®ds L §
fsdshisj?2 sBEkMdsse dj dts 'HAj ¥istsdEPiyais B8 = w[Hkh
stsegts, yYlstsB" B M juyudls! MmMot2Mmlse jdedzlzt 1 °
ftoed ¢cWd* stcdlssotsdze LOSCBdzj dr tOL d3jh j dedv
sChdHdr 7 MOesklqd 7dmhdj Hse Odzdd Mlstets)
€ fid & dzd B H OlsuMeO, Btsdads Op ©dzkz y j dzr H Odzdz” j ,
syg dz BOd - e stesmlsw q qn flstekS sk
Msfteso sy HOE N dafwY (it teOMYtejHYdzjdadj o3 o
YOMmsdudescets LOBjLhgdds GREdEshEzcsdr o Ml
NdsM03016+5d PrM0osOig+gMow L o9 O s tcOL dzd yd J§ d oz
CoBsE j dzdesMmisd dh ke jteH' 7 OMsosse M W
Is§ Iste Ol Higd Bifruy Mizh j Mise jpdety d3izd datjhdgf 2tsB ) §
Lnfs It ko jddyjddj ¢ tdzy,jdelist Gylds tls jslkste © &
oL 35y desy  UOMis d wdzts fn’" d © dePNIRf’, dackzjr § ¢ s dgttced o |
ROt OMls Odzeds dMS Oy j ded?2 o Mtkifd H dbdesi S stetz € d;
 sdzNd" d3j dz' ] ©wWOHPEMOtsdzesal o900 jHjdzdd B
5jlstcO! Higtso MEBIE O W dzs Stoy Stzd v 5 § MR BoBHSECK
B dz Mg, UidB BrGfsazd? @sddzi HMise d §sp dzq fitpl
C & dedztslsdeH sets OMise tste O Yy dBdzajzts Hstp @ tiply dsts t
ftcOL jsHddtsd [ 15, 18, 19]. 1 woeskj [1
MtczC szt o s fls O dzats aldeflaffdlz’ (En =d§is dRf, BNa, O3sns o
I rwodzj dzO dgj H L Ofn fn(sizdzs fisls ‘dzO€ tsL s dz' dz .
L Ofmdp'dzf sdzdetsmis! & d dlbsese’ § addidud médy
9 d H 49:P@30:6 PrgsdV03016, Nds91gM03016 d  $o8VI0301s. 8 56 dzO f) dzts
o Odzj dzsdzr = bkfmddzd?2, ftseojHY dedesdBz o L Ists
MstekSlskwOr dzj 4 678, HOOE P Btz j B &B.ay - |
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Asted [20] f fdi@tshi s yOMmlsduydztsets L O3
MmO, ¢ Hi 0 2~ 8 Odzy dzls dz' dofdlp, Ca Ssdz@2@3d d ls j dz! dzts
1 Istsls §C dzOfmMm W dzt stedstsilsH B E dzOEL dzth)BVieModdsis gz
LnoMoOs, (Me = 1d, Pb, Ca Sr,Ln=Lai Eu Y)e MmMtstsilsdesh jdzedd 2
fsdzzyd d' § tsdzd §ted fmls Odzdzd U4 ME o jdz¥te JCHEHERA VA3 ]
1 Ists tBAd®Ma306(LNn=La, Pri Yb,Y) Ptf.nsM030.6 (LN =La, Pri Eu).
rdzv COod ydv mej imddejsdad ¥ d dalrgMe,O.f) Smid0,0,,
(Ln=La, ®BBd) . | tOBtsls] [ 2147 YaMo fhe Mmizd 3§ s &H
BsdesStcd MisMdgdy. CdYYtetsyl MMy Mddalsj L © dsdzts
fesdkzbyj 20 d HttkzeOwW W OL O, GHHMBEHD ]hitplstOdfOdn
CeeduyuimMcoOow WOLO fm § OtcOd3plstd®GaEB(A dzj g .dzls &
Pn-3n. ] Jedese Odzgdetsy Mtsy H d dzj dzd § Hd:Moff Is teflz €
s dmMOdets QolststcOR] $ OC § tsHAVT Y tsezdz®Mls s &
fsL dydgs AL Mtse d3j MEUasO diyf &30 s tyts L X t5id M dz
tcOB tsls j [ 2 2] dzO 9 tsL HyA "LjLMo®s B ) diAgls j figx]] dzlsG d. |
f sdzd € ted s O dzdzd Y Gdip@MpO, ¢ 6 azlim GLHY, 'Y, Gd, Eu. 1 mj
gz ¢t ls SkBduiMmMéky Wt stcdlsstf sH s teglpy fls tik
ftc. P33, §OOd3] Ister 1 dzj a3 delsOtedz" » WwWyd d ¢
dsdzdzse s twOHdEMO tjHECBL j A3 dz' dese s € OIs(d
dLBr ssydzr 2 CdMmdzstesH o MbstezCIskzteOR dzj B
dMmmdzj Hise Oded ¥ s jdtezBcflasjifiiplds 2s BPO@ ytse M d M
sj B jteOlsktej HEBS 1200Aw [22]. [ d&v MmMsjHd
dzO0B dz8 H Odzipw MdzOBTr 2 1 dgHtslsjtedkd yj MSd2 + W,
sjfdzseo" = + WW JjCIlstse dzf 5B dzO0tclzy J LB O sty dejd3
1300Awu B' dzO Hist sdzdzd Is j dz' dzfs dmMmdzj HiSo
toj dzlsc j dzso ME se 5 OdzO dzdfvyMO;056 | b6 0, A tE He jOtez iy
HJWttOSC yd sdadz j§ dzddzdd Holzn Htolz e dbsMoQs HH €
Lny,(M0Qy)s. t 4 dzlse j dztsH d W tc Odedyd sdgdztizd B H{Q IS ted OH t
ZOdzd ydd MteoOL 2 1B E€JGHMIE R GebMOTs d W G100, . 1 s
Isj BYf j cOskztedets? JHEeBGEDesH dstdflzd®d Erl dz" = W OL o
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or wWodzj dats. sO0Cddz tsBtOLtsdz, ¢ OL Odets, tshgls
sdf © tjHCLJ i3] df Qasjsk djdp d)jjdelzdd) &f d tsdzdats ¢

] dzj H O9 dzj 2 tcOB 5ls j [ 23] ) Is tc
La;Os T MoOs; T Nb,Os B" dzd MmMddzlsj L Jtetse Odz f sdzd € tc
LasNbM0,Oys. 1 s H Odzdz" O3 fcstesh C o 5G 1S 5 gzdzls

CtodmlsOdzdzdL s sfyw o ChkedupPRSBL. 2AHFDC L) f
tdlojd HO Oosltter klssydddd MmNtk Peib

1 sCOL Odats, Yls ts dzts o ts5 Misd Hddzj dztfngMosOgsss, 5
fsHictsB dzs G dMOdzts tHE Is HWndeCisic dnleds pRzE B Sz 30!
o MbtekzClktcj YME/Mafdd cOhEBEsZOY o O d\blis dzt
fMsflsO@e ddz® +5. 67. J OBy OS] df
LasNbMo,O;s O Is ts dzBetizda”, Y3, SP*( ted .  3) .

11.3

® 8
, ;‘ 11.26 .
i} ‘ 4 <
- . o o
11.1 - 12 e8%e o
- 00 02 04 06 08 10
© =
11.0 4
A Ba
¢ Ta
10.9 - " Y "
4 Sr
® Sr-16 i
10.8 A———rp P

I L T L L
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Konnentpamma npumecu, %

t dfm. 3. [ dfzBi3dz§ © HOROR] Istctso L dzj d3j dals
LasNbM0,0ss, dzj & d tc ts B8 Tady, St, Sr-16 [23]
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1 tod dzj ¢ d thts de@adaf{idfliOlzd tc 5 0 O dzts i) - f sdzlz yJ dzd 4
(Sr1 6 ) d dzi Misj » dtSBJ s DESE s M ( tcOL dzd
CdmMizstesH ®Bo j | @OGglpdze 5 f OO SteOn 1+ [@B] O34
fc5COL Odets, BalagSr@ds sdg'm sHW Is o MM stz
dzj cdtetseo Oded d Y Qnistg BAdsdRY Isted U J MO bt  fiPEAPISHS
L dzj a3 dzls Otedzr = Wyjd S dzddzj 2 dzts wfdeddsogey ¢ s @ ¢
dzj e telze h dn L dzj dzd dzlsts9 Yls ts mMmeodHjIsj dzt fr
MedHnddzj dzdv . [Ilsd3j yOj MW IOSC xjYsushi i
f sdzdztsis! ¢ L OddjafhRBIE. Qlsgdyls Odzdzd yj & Ow
Ml Hddzj dzd 2 dakzEROBLEBSISH Odzf dqL 2yodkzofm: .

] twOBtslsy [24] fHtwtsojHjd dhmdzjHtss O
Nds,SmMosOs(x= 0, ©O0.05, 0.1, 0.15, 1, 2, 3
Ceadud MSdd Wdzt stedIlstsl SH tsB@MY0A5dNJzt® 5 s o &z
sB ZORIO] 2. lted fwsoerhjddd Codzyd dzZlsteOyd
toj dalse j dztsEtc OzdZOR B dzd 5B dzOtelz ) JOMBMMPQE ¢ d
Nds,SmMMO030;¢, O ftod ¢ shPEsgOGd J¢d, Ml
Nds,SmMos0is f 6 OC Isdyj MSd f tsdzdztsmls+ dzd L s sdgjz s B)list
cOfmMMmisswdzd?2 o MjHddj dzedwin ) tOL dzd ydzts?
tcOMmmis swild,NdLi @1 iOMo ftcOSdyujMSd daj dL o3
dzOB dz¢ H O] Isfyw 3y dz' h j dzd B3d dzd B3O dz' dzts @ s
fsdzdt Hic] Nd2 M2R2(2)87d1ly)HiSOMBIsOdd] &EOS
2.66(2), ybts By jls ModHjlsjd Msatse Ols!
Nd d20fteOodzj dzdd, ulsts d 4§ tegS {1 ldctg b leida@eets Is
[24].
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1.1.2. 1ckdseWdLd d fbeMopdzdj 6

1 jtoor 2 ydzj dz tow dzOrn tofp @ K ¢ ditptitgQea tOJstgd B T
fddzls j L d tots 9 Oddaffddaod, dzg dzif detgdz d [ ZdzH B Ste G |
EilsOdetse dzj dets [ 2 6, 2717, Ylsts ¢ fdisdzd B¢
tej HEO L j Bj dzt dz" B ¢ dzj Bj thels &RdEE ed) dz' tCO L digfsw
l szd BsteW L3 d MbtekzSlkzted® Mt hrgMaPsda(2 dzd f
ftojHB] s WHO dhMmdzj Hise Oded 2 -2 | dzO P&, 7
[ 26] o jtHisW OL d o5 M dzls jil 5OR0 A dang+Lde"Pradifl j to
B dzd sz gizfS tedMisOdzdzr of MsC sl B j Ozt
Lh=Ce PniLutf tod Isj o3 j iOCHSOZA@ d2dOLOS tsls j o3 j te Ols Iz
WoL"T . oOdsedydy j §oddhsteWd j BsHdWdC
OolsBE@REZ, 30], Htedy o o [ &g} IsgRis tkdd &L
O 9 L& RrNHJSmM

I wOetlsy [17] dL ky txsMoffrMaDjdH jSodatgs t&9si€a
MYy i CNEIHCO;)3+M00O; f ted Yo" hjdedd IsjBfjtOskzte’
5j B jcOskzteO:F Hts 800Aw MyjiSd eojHkls dij
sj B jcOlskter fMistckzCIlskzteds j -tdf GojczticdP.j dzdf v C ¢
fnd Mls j d3j SBtOL ZjIsfw cdzj dL o j s dzOw & W o
o MsCtslsj B j cOlsktodzk® IsjlstcOEtsdzOdz dzzs W OL
or HjteCj. 1 CMdHds?2 MHtdk kg 80 Addkdde ar
fMse d3j Misdesj MEN j Mise tsasqdedsio ¢ teIE@IR'S didy Vzdzt?
Wzt sfdslsittsB dzts2 1 Pl j dz d&ZOY 9" Hjtey SO ftod 1
sBtcOL tso Odad & sHdatsW OL dz' R Isj Istc©Oc tsdzO dz! dz'
Hj2flse dls fz@mbzOw Ms®B d dz' desflsd s st OC 5 dzO dz-
o' MsSdn s,k QP tcd kb @Bsdgdi | tc Bl bste@ s dzO dz! ¢
Nd,MoOs Bis G HAO R Wfals © Bj lsOfls OB d dz' dzts d3B tsfigtg fij Is ¢
OB BISOR BN dzts S OL Odets, yYbststsecdigy si Bk d
Metslse jIsMise lzj s ) sUnsMds@ad el o5 dndzh @ filse zs N
¢ fd fsts dzd B HLAMI®Os fAS@BV® dzv j Isfpw  © € j teOdsd Y fr
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sismizlsmMisadw ftcjHOOtcdlsj dz detsets tsBY GO toj
O tSHT d oL mMdplsdtss ffccdosHdIls ¢ mMHeadck
Msd Hd dzined:O;e. ] [ 17] oy WOLT B " dzd
CtedMlsOdzdzd L Oydd dL twOmMsotstc® o twOMf dzO9o | ,
tcOMmMf dzOo j] CkBdudMEB2 WOL"™ o CONJmisotg df
mMitedd 1M jteddz] dzlstseo f 85C OL Odets, Yl tJ O
EmMlsts2 ydotsmls: L OadMmwils Bls Isj B jtcOlskzter i
shdse ] tOMlso steso .

JtededdzOdzr dz" 2 My smse MagddeQs B © dzts § figd cpte

BteOLddz MSdadgd bkyy dz &sd [ 317 . [ jssHBAR ¢
ddstcOlatshp [t § tsdkzyj dz fLasMpDS te dlfy s Mgz O o
Misjrdtsdjlstedyj MS 52 ftesf steydd tcOMmlso t
Codiif dzj S MstsBcOL 89 Olsj dzv HEsB O dzvw dzd  tejOdgdsch
(1:2). 16Mmdzy codtsejddLOydd twOMlsstsicO
9r ASHO NOsH') iz yj dzdzr 2 BOLjted Odz Gs5HE P &4
[ 31]. 1t HOdgdzr &3 tOMmlstctso 52 1 dzj € Is tcts dzdats 2

MstckzClskztelz, FLs@zzaywptiaszzkr dd EkZcedzj CdMmdzse s«
 Odzdz" | (A9 HtsHIseojtoHhddzd ffted dzOH dzj 3 detsfls
WOoL,] t¢Mdksdods H Olstso

1l jtoor j MistczC Iskzteds j d mMmdzj H SoKalg v
or Mol tslsj B j cOlskztedzs? Isj Istc Oc tsdpO dp OktdsAs WP
LaoMoOs 8t t6§ H § dzj dzO0 + dzj o3 dzls Otc dz®> 4 yQeERE @5, 9
d Cctkifign® G dzj di3j desOtedzOW wyj2¢C0 fBH,te
Cted Mis Odzdzts 6 s OW d  j Lig,SMpj O1 f R d o M . 4) . H
MstezC ztodts? dpOuizs @O BB LS skzte] Ctokzy j
CdMzstesH O, O Olbs By Bikskdzd B jiftz0! §’dyjdTs.
to] dzls G j dzts G tc O di3Ad30 n tc O M I PMAOE s Is df jteuOrpistChpzdzts ¢
Hisf sdzdzd Isj dz dz" =  dzd dzd 2 , dzi ddzH d ydtclzdzts 2 -
wyji2¢d m f 0wod] EDED,. 99 [42mZfFtc.2 . ctd. tcOB
sOC Y J dzOB dz¢¥ H O dzd fy- HsY sdzdzd Isj dz' dz" J fndzO
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CtcOIls dzts o jdzdyj ded j 2 tsBW yjjdck d + diy dzp @s @ i dk
aza+by,b=-ag+by,c=2c,, O IsOCYHJ ddzkzs MlstclzC Iskz tc dzk
14,/acd

tdimizdesS 4. [ sHJ dz2 § todLms@Ddtdas] yy Gdeds 2 d3 f[lsach:

ljtejnrntsH € ko jdzdyd dzdes?2 wWyj2¢j §tHIse j toy
MdzOB " A Mo jtcrn MistezC Iskztcdz w slsttzOy J flaf@tsh €
tcj dzls ¢ j detSlaIQOzEs@h = La, Pr, Nd[29]. 0 o Iststc” tcOB SIsT

Mistetsj dzd § s Istc OlaBla@pdg] Eas R s ds Odzj 2 Is tc s dzdats 2

sB dzOtc iz )y d dzd i tods Mo jtcrMistczC Iskztcdz R tc
SCMd dBsdzd B H OO Yy dadaBBES @ iz k) pakd tc dagacd ¥ g 4 2
Zlstsydzj ded d dZ3sH f@xMPO;fls tf bol-42tmfec?. 9] C tststocH  dzO
Ostsdise B" dzd BdzdL $d & wfftcjHjdzj dgdg" dg o |
s5¢0LO0dsMm! fJteddydti dOdz dets d dz' d.
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l cssBicOL s5d3 fflssszddediOlsts8 M Isj Istc Oc s dz0 dz
My Hd MO s,y YodNigiimPisztcO CakzflBtcdBO € s
Ols s d3r 40 BBCtolzy j dz o s’ d3+ & O sBOBd ¢
sCMddsdzd B HOIstso Ols s d3" BBd Is O dzdzts o tcOMmy ts
f dzslddgj?? Ef OCtsaCd d Mtstslse jlsMmise Bakhlg toff L
lted 1 Issdg Obtsdsr 1¢ Sty jdr ot d3# 8 O
omMjets yJlIsrte! &gvw [ 29] .

Q) B )
t dmzdes ¢ 5. [ sH ] dzd CtedMmls Odzdzd y fNgMdCs 1 ) ls t
[ 29], ddzlsj €l iloOddBRH Q@ b

t OLdzdud o CostthnddOydd ojlsOddass fdo
slsdgsfdlsj dz des  §sLdyd?2 o flekClsktestdd
CdMdzstesHdzsc s oM d&do j © [ dfld SiGs | w55 @ddr
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Moy dedz" 2 dMEOYJdeder 2 S kB, O Bsdds iy d
[ BHJj dz¢ €CtedfmlsOdzdzd yJ M QetOX MOl Ois™ & HOE B «
teOL dzd ydz' = Mmdztsw tcj f § ptcl] dsgzdet Bzt 8 ¢ t5 5zt J
BsdzdBHjdseor 7 IsjlstcOl Htese . Y | tcj H®a®dafsp d
B dzOtclzy j dedets 3z o -ChAl] B3] s@uzdzij 1 j 5 bB ) .

1dL Ctslsj &3t j e Ols Iz te dzOW dBts dzts € dzd dzdzO W Bts
LnoMoOstsB ts OL 2 j Isty j HsWstela! L dgj dpt dz" d3d € Ols d sidsosizg
SmMmHBLUdY [26]. 1 t0OB&lOS [26, 27]
tcOMMydlsOdz OtOdjlIste’r 1 dzj d3j delsOtedz™ = W Y
GHY M Edjde M"jddjd oj dzduddy tjHEBL ] KBEW
d tsB) jJd3 { dzj B desOtedz" = wWyjd4 s (lsGBd. 1) .

vsOBdzd yo 1. ] OO Ister 1 dzj d3j dals Otedzr 7 W
LnoMoOgf 5 H Odzdz" d3 [ 27 ] .

Ln a, i b, i C, i b, Gt VvV, i
Sm 5.470 11.272 15.791 90.92 973.5
Eu 5.439 11.218 15.735 90.89 960.0
Gd 5.425 11.185 15.678 90.85 951.1
Tb 5.396 11.119 15.626 90.78 937.5
DY 5.371 11.071 15.573 90.78 925.9
Ho 5.349 11.028 15.516 90.65 915.2
Er 5.328 10.985 15.479 90.59 905.3
™™ 5.310 10.933 15.419 90.48 895.1
Yb 5.290 10.895 15.387 90.35 886.8
Lu 5.274 10.875 15.3%6 90.19 880.2
Y 5.351 11.022 15.510 90.67 914.7
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Nd:MoOgMg tsff tej H J dzj dzT) € tf teadg[tddOH tcwdf 3 Gzd € 1, f ts
otcj BAmpdl. 51. 2 &, k¢ 1 dzj Cbtosdzdetsets § iz
oo} & dzOr tsH d dzts iy ! 040%H d O ©fgdeplzj tc BOd Mistc!
ftesdLotHddnNY Cdduyj BiRsl tédzr Aj @M@ s tof) -
ftoesojHjdedw S jted dzj dalstso Bf dzd GlstsBtcO
f dzsMC s Ote Odzdzj dz dzr 3d Gt Odzv of3d, dzd dzj 2 dz" |
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Vteddsj ter § sdzzyj dzdz’ B o3 S tedsif B Oy | td? st
ftcj Hils @@djcdgmb &z OF 19 d 20.
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tdmkedtse 19. [ dJfes) 65ts GOIY ¢ § DY .CaMozO; ¢ ; y
( Bl NdsMo3, W01 6 3 i { NElsPBMO301 6 5 5 {PEM03O1 6 +

k¥:20.0 Tilt:0.00 Tkotf:35.00 Det:SUTW Reso0:129.11 Amp.T:51.2 kV:30.0 Tilt:0.00 Tkoff:35.04 Det:SUTW Reso0:129.11 Amp.T:51.2
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1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
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FS :3274 LSec:89.3 Prst:None 14-Apr-2014 16:31:27 FS:7185 LSec :139.9 Prst:None 14-Apr-2014 16:52:08
lcounts NdLa Counts

t d Mz dzts € 2 0. MmOtOCIsjtedmisd yd MSdJ tc J dzls
d mindzlz j B" 5B tc @L Nds.&aMosO(Q) ( B )NdsMo3z, W,O1 6 + i
( o Nds,POM030; 6 5 5 I R&EWM0301 6 +

Cdzj d3j dzlsdzr 2 OdzOzdL, fHesosudd 2 M fisd
TsCOd d 2 BjlssH HJOCdsMisdSd d HA § o
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SBtOUr g BLBjteid Yt 10 MmMfjShteseo o 0
fsmdzy {Issets HOdzdz" | Ekmtej HdzY dzd ! . | dzv Oc
ftescteOBBdets) 5B J BEOAX Bepamifgrs] & dled3ls OB dzd yd 3
Zmtcd H dey dzdz’ | H Odzdz" | Olsdz iz’ ~r d dfd yg MBE &'

MtsH j oy Oh da MW ) sBtOL Yyonr. ] toj L zdz! 5OI
~ddBdyj Msdy W s tc d3lz dzr Hdzw ydmlssets d dzj @
BsdzdBHOIsss Wzt stcdIssf sHiSB dzts?2 W OL T . [ 1t

f5COL Odzs, © ytels BBEPEYOS JdkstsHd & §tddj

s OB dzZdyoO® 3. uvufMtejHdzj dzdzr | HOdzdz | & = d d3d u

md d3. | PsMosog | NdsCapzs | NdiPlhy NdsMo2 6 Nd2Mog 68
v st d3kz O16.57 Mo03014 M03Os662 | Wo.68017.41 | MJo.0Os.55
Wt/ 20.88/ 16.68/ 19.06/ 20.40/ 4.01/
At, % 66.23 59.90 64.49 67.90 25.37
Wt/ 23.35/ 21.40/ 23.09/ 18.27/ 17.74/
At, %[ 5 12.71 13.07 13.37 10.14 18.70
Wt/
At % 56.02/ 61.15/ 54.98/ 52.80/ 77.96/
Ln (Pr. Nd) 21.05 24.91 21.29 19.49 54.77/
Wt/
At, % ) 0.771/ 3.20/ 8.54/ 0.29/
Me (Ca, W, | 1.13 0.86 2.47 1.2
Pb, Mg)
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212) tesfo jyudoe Os h OW 1 dzj CIstetsdzdzOW  Bd

[jssH fsMmo jydoOsh j2 1 dzjSletddzs?
Hdzw dLiyjddYy fMekzClkz' &OjtedOdkzO, €O
fsojter desfisdes? s @gE & qodsitfies 2 &3j ssH g
hJiesSts dhmfsd Lijdr 2 9 GOl jted Odzts o j H
CedmsOkzdzsc O d s tgfjds j fize ise s dedjfls d § OO
jh jlsCd EOkgcdyz Odid WPese Ols! € todfmls ©dzdzd  j
d rOtOSCk texpudasfoy@ly L jtojdz d oL didsydzr j HJ

J ZOMmistsw h j 2 tcOB IS j By ssHtsdg 1 Cf :
f sdzd BBsteW dzr = BsHdW d S Oy NAMoOfts dzts §j tdndf fitels{ @ixjz
dzj e Jtetso Odzdz' R R ard ez s BEMo®:S ) Jdizse d tots 0 O dzdz’
¢ Md i3ts dzdRLMdDis 500 IsOS Y § ¥ s m i dEysNaD .
NdsM03Oy 64+ Oz Gdletso Odgdz" » Mo ddzysd3. [ BteOL Y
Hozdzw MY smtsB Od3d: dLd3jdz' yjdedjd3 fm ¢ sMmdzj
Pedzj esHdas?2 fsHdsyS82 d M fsdshddisseds§ §
dsdzdzse s klstsdzj dzgdw dzO EMlsOdetsea € § Gat-mman Pl
4l JBCO ftosotsHddzOM! dO Mmtse tcj d3j dzdz" 230STdzj
FEI Titan, FEI Osiris f tod EMCtstwe h jd3 dzOf tew y j dzd d
dmMmdzi Hiso Odzd 2 da8 ' dfd Ste®E Y dzdwv Cted Mis ©dzdzd y
tOL M jdedj B3 HdzV Petemis§ dd, Pk QMg ;Nd,MoOs,
PrLMoOg, PLM0Og Mg 106 ( t6d 3. 2 1) , HdW OS¢ yd eskzdeOjL " ¢
teOL dzd ydz' = sB dzOfls j 2 Ctod Mis O dzdzts 8 9 5 H{dABrlrd
fsdkich d ftosctcORzd3 BB gidt ajeNIISE[@Og Odzsh [ylsts
W dzw ¥ Isfpw BedsCtedMisOdzdzd yi MSddisd d ©Hdds
o C dzt Wj de®Imydls Odedz | fts HJWEOC y(Jisdedzts?
tcOMMlssw dzdv Mise dzO Mmdzts Jsdes figls of tefy H R @REZ | dfds o |
BjlstsHisd 1 Cf ftwhsedg H jfdz'f . H.r¥fds.Odizd dzgs 2], . S @
C.-W3. dz. -3E ezt . ¢. &. sdzmMzsofc2). C1 &) fipdpy &2so |
[Hdde" &3 fted EZyOmlsdd( AOsells SrResO  {HI ) M) J1teRSAO ysdre
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22 Offffff j Slstesdsj Isted™ o ddzHlzClsdo dzs fe

1 tod dMmfimdzj H s Odad W dzj ¢ d tets 9 O dzdz' PRM0oOg50 G
dzd lssdg t € dzi EkHOdztsm! M HEMSOIstsydis?2 Ist
ftedd3d Md . sdzOB " 2 MdedzOdz C Olsdtsdztso 3O G dac
Cted MlsOzdzO MisOo Odzhw o HtejHj ZOR Ftsectej
HEY sdzded Is | dz' dzig] Iff e PR Hoiod] M) dJdznlzSIlsde
f dzOL 2R &1 ) . [dz2 LAV jls BHdatso toj d3j dz
Bd dzj LOdz! dg' = € dMdzeflde dhdty M@ , 4 dzjOBjddgs iz Y J dz
d cOdzse j detso , 9 hdtosCtsd HJOf OL sdzj § sdz
or M B2 BffAstsd toj L zZdz' IsOIsso (slsdzsmd Isj dz
tcJLizdz SOIstse dgj dzgd 4 0. 01) . RMlssydzed ¢ sd3
BJLL1dzj CIstesHdzr 2 t©OL teW H, Cslstster 2 MsLHOY
Olszs MW j toj Ot G ts dz0O. J Emdzs§ §OFK Is dtaQ@ Lt WH
HdMMsydoydy dBsdd Ckzd, sBiMfjydesOjlsmw |
~nOtcOCIsjtedLzjIsmw or MsC 82 MlsOB ddz' detsls! & |
MdecdkOdzse HtsMisdeOjIs HiMwWwIsr 2 Htsdzj 2 ety

RMMdzyd Hse Odzd § { dzj d3d dzls dztoPEMo@yBIMHUstOB D Hs|
¢ . n . dz. s o QftadsdO dasq ® f3s dld. 1 O o Isfip tc P s dyts[MfryfrEj t
My jSCstetsdz] Nc OT hieCayw@ci enti fic (As] RS
dmf sdz L s9 OdzO M HyddtsdzdL 59 OdzdzOW 9 SHO (T
sydh j dedgz sts 2fpdijle fdgpur e tHStcOL s OW  ff dzOMm
65%, EMSURE | SO, MY2&%, HYSE®OE | SO,
W st tstc dE@y 9 8(% ACROS) CdMmdzsisT Mtsslse j Isfy
MdMmls] BO GBSt sdkzdzso sects 0o IstsC dzOls I s s 0 B 4iA
IS4 ud dzqd § 1.5 yomse . [ dzw dL d3d o ded ¥
tcOMf tetsMistcOdzy dzdz" | s BEBEY It fste jsH jdatzw | ds Is
O dzts ) § dad 2 . [ dzv Ctdelstetsdzy ykoemlse dlsj dzi dzts
Brdz dmf sdz’ L s9 Odz O(dA ¢ ppshs) .tc OINGdzdsestOrs oBG O,
Ctstetej S ydd My j SlstcOdz! dzr = dzO dzts % § dzd 2 B
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QTegraThermoFisher7(] . ] ftesyy MMy s sHGEBISE
HOdzdets] MBjHddzj dzd] BBEZOHOjIs o MsC 82 =~ d
st ol iggzslsOdz d §h j dzts y O &s. 17 Z0 fsHIse j to
oBLHJ2Msoade CBdzyd dzlstcedictso Odzdzg" = OL Slsdzts?
sSOCYd & ¢cyoOttmMmits? otHCjé d JHESHREz dzOIstek

[uRu] OdOkdL HsHieo jteHdd §tedmklgipisg diis
tcOMmlse st j , ftcdetslstso dzj dzdzts d3 dL dz0e j MC d
Ctsdzd ud mMlse j dedzsd3 ktetso dzj . LMtej Hdzj dedets § s
COsdtsdzse HwBOGddw MMlsOodw jls 1108.294 &
BsdsStedMlsOdzdzy dzO@ bktetsodzj ~0. 11 %.
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231 tejydL dsdeds j toj delsc j desflstelz € Is bz to dg'
ftod StddOlsdts?2 Isj i3 j eOlkts]

[ Mdzs o dzr d3d L OH OyOoOdzd Mtse toj o3 dzdzts G 5
W dzw ¥ |sfpw stftcj HJ dzj dzd § 1 dzj d3j dzls Ote dats 2 W
¢ OdzdL Oydw ofMmjn Oltdd ARt wdyy RX da dziz lds
YytejLor yoldzs 90y des EMmlsOdetse dzj dzd 4 ¢ tsdzfls
teOMY tcj Hj dzj dad W 1 dzj € Is to ts dzdzts 2 f dzslsdztsmis d
dqdzHdo dHEZOdz dets? tejcedMmlsteOydd HIJWtLOC ydesd
Ols ts d3dz" n f dzsC tsfilsj 2d3ts difys € totfd thdsthdz! sd'tsAc s h €
HQW tcOC kMR stetso . CCMf jtedd3j dzgs dz@ sOGt
Csdzlstetsdzdtelz j Isfpw ) fsditsh i 8 Ctsdf! s lsjtcO, |
sls dzj MCtsdz? Sdr YyOfmMse HEt dgj MEtsdzr €$dr dgj H
tcOL di3j OY@BBEHEOMISj§fjdd Jjets Ctod MmlsOdzdzd y dzts f
Wstcdzyj HWtcOC yd sdade BOS MdBzddses . [ Mo,
Wstedsj HIWEOC yd s dad. BOS fd Bk dists o

rdzv ftesojHjddy ftojydLrdtsdedzr » toj dzlsc j
Csdi3dzOls dets 2  tolg j A3 j toHOUsdedzts 2 tcOB SIS j d MY tdz
BesdsCted MigP ey g C oy dz' | XeaiukSESsld Brdkgr Brimatt
APEX2 M Hobkm(GOSADYd gz &2sdBE PBP. d ¢ SteWHBES
o] dzgse j desmistezC sktodegse 5 1 € fi) Sinswmtfpeg2dzEfalibuz® +
O dz0 dzts ¢ of lziz' dmMmdzj H s Oded 2 B dzd slstsB tcOd
d3ts dzts € te d M Is © dzdXdsMofPE ) PIEMVDIO: » NdsMoz0V ( Ho O  Mtsfy
NdsM0o3O; 6 :Ga NdsM0sO; 6 ;R NdsM0osO, 6 W, O 1SOS Y J  BLaMdOie d d
Pr,MoOg, Nd,M0oOg ( H o tOdztslf tc d figfls Qgdz@Ntcts o Odzdz” = dBOC dzd
La,M0oOg:Mg, Pr,MoOg:Mg, Nd,MoOg:Mg. 4 yJ dzv s Cstete ¢ Is dzts
f sedztsh j dad W toJ dzlse j detso MC d A dzlz y 4 2 Cted mls
ftcdHOo OdzOM* WstedsO, BdzdL COW ¢ MW jteteldun Jif§
SBOL ytse MsNsGDdldg adR0 ! &ZOMmikd dyOls’ j
Is 5 dzh d dzlz Hts 0.5 dBsds d  dad f sHo j tcc Odzd fi)

m
m
m
]
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BsdsCted Mls Odzdzs o € ) d d3ts dzd B HCHASBroffts o) de
W stedsj f dzOflsd dzS d .

] SHEBIstso dzj dzgdae QL Yy sB ftSHO jtod Odzd !

tcj dzgsG j degsMistezC sk tedets g Mz Hise Oded s, o
Cted Mls ©dzdz f doddaizyrddkd ftesWddydd HJW
ddzls j dzefdo detsis j2 + Codoeo Odzj dzlsdzr = 5 fd dgdsy
tcjLEzdz sOIs@dgj dztcdeH™® Ots € Mz tc pdyjjRBls sBB tIHOL Y
dzd ¢ Odz! dzr j tfLte@Ho QY ddj Wolzd W f s dzdzts 3O MM Is OB dz
1 CMYf Jtod BildzlsTS@®Y Hisdz L dedr i tcj HJ dzv dzd iy
ceddsdj sO Hov dhiojfrdhsel sOdso ™ & toj % dzj !
o wiitsy dzets s fls s dzC dzts o j dzd W B34 ~ Odzd 4 ME d ~
dL ) toj ded W COYHBER tojWdjSmMO Hddv Hts i
Msilsdesh j dzgdWiz d3fn) f crOEOEE to j dzd J Mo W L Odzdz’ n f
dzj MCtsdz Cdr dzgj L OadMmddzr 7 B dzOMls s dzdztisB tc @ I
CoOdz HO d kMmtej Hdzj dad § dn d dzls § dzfnd o dzts ) |
o j oW Isdesfyls mMdMmlsj 3O dyyj M<dn d ftodB Bt
1 Sy jtod dg delsl€E . dzO@ H JBrkd® Qfexs2zj E®F 3| ftots
Qo lstsd3Olsd yd MS sd3 toj 3 dqaBQY Is ts s @ dedzty] Blriz! dz®©®
sMmtse | dedetsfls § 2 H1d t¥ HotOR s @dilp Isjic © . O tc Qfdgjjlotdrh O
MisOdzH Otcls T COyj Mlso O ftoctso j Hj dad W tc J dal
EmlsOdzeso dzj dzdz" | [ j ) HEdZOH dzr. gO8Idsj® L sUm §¢ it
fsLotsdYs s tWfdsdilzfld Isss iy d3 + C MY j ted d3j dgls ® dz'Odt
M L dOydlsj dz@ dz" d3d o toyj Big telzdat @3akdzL O IsHo@s OB .
miB jtelsO o MicjHd i3 L Oded BOdz ¢ tsizts ¢ 6 @ets y
Rdzls j ctcdtetso Odzd j HdWteOS yd sdedz” ~ {086t dzy
fsedztsh j dzd § , fsdzvtedL Oyds dL dzlz y j dzd W i
CrysAlisPro [72] . it OmMh dW tctso € O d zls tsydzj dzd J
ftetseo tsH d dzd fy! h (ishi v JaR@OQBH[4E]] ¢ #@<Pra [T)c ts G
Il dLEzOddL OydYy f sdzkzyj dzdz’ S j apgoH jfnlzj @ s dipshte 2
Vesta[75] Deamond[76].
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t Mz dats € 2 2. [ sdets € tod Mls O dzdzr & j(HA)sL | d_p d
f SHGEGESIsSo dzj dzitl ) HAdzW t & ¢
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[ dzv M HPfMROded 8 " BtlcOdzO S kBdyd ME OwW  wr
Wzt stedlstsor d3 O @d3j BBEGL) i ) tc O 3¢ O
fiesddHdydteseo Ols Btsdzj j 85% eoefqjnrm tslsmdav I
1 dzj d3j dzls Otcdz' n W  INgis® 030,y sz H & didg Haa @ dzdz" - O]
Msmls @po@)deytsd3, ddzd COdz' ydgj d3, ddzd o tsdz' ¥
11.0335(1) i 11.042(1) i 11.025(1)
dzj cJtcso Odzdzr = BGBtOLYytses WOL mkBjtlsO EHO
s isNAsM@QO, ¢ ;RbB t5dzj j 99 % tojfifgdd’ ~d LidR t dzglzC B s 6 C
dzj edtelze h dn ftod d3d M 2 slsdzd yojlsmw s d
f s1 Istsdziz dL o34 dzd dzd 4 f OtcOd3] Istets 9 1 dzj d34 dzl
ftsHIso jteyHjdadJ &5 o n s HJ dad WR L 3G flafgjddqjj 2 Ces dz
dzj ¢ d tclz 4 Tdaf BRE dzH dzv Ho lznr Ndiyis:Q.s\Q olss»C 3 | sC 0O
odzdw dd if Ode Od3j Ister + dzj d3 dzlsOtedz" = wWyd Jd ¢.

[ dzw s ¢ Md d3sldefleCy Gl oy H j dzj dz' Isj stcOG tsdz
f Otc O d3j &14DIEP(1)j c = 16.0228(8); ,a = 4.0250(1); c = 15.8391(8); ,
a=4.0091(1) c=15.8336(4) da=4.0087(2) c=15.8304(8)% H dz% € tod fiyls
La,M0Og, PM0Og d NdoM0Os ( 2 s detsC tod Mis O dzdzO@) Mtsslso j
Holkdzgj tedzr » MJjud dzd?2 tBtOlsdset { totsflistc O dzf
SlsteO) jddw, daj ddHdydtelzy dgj g34 ezls @B dg< RIOY) B j
OdzOdzse d yder §| t5B dzOtczpl7, @RIz2%BL @Y Istc OB @dgdd - ¢
oL By jdz flsy i3 CtOIsdesets ko j dzdyd dedw B
BOLdMdzr = o ] QIs)tatsen, +(bigthfg.iayg + by, ¢ = 2¢0, totff 1 Ist
ddzv d y d te st jONdedjjf s © fd dztsts B0 j% tsts 6 O fifalp @ 1 af o
EBteOL 5d3, HdzV tEMEGSRedPIsdONEMED ( 2 @ dBsdsC ed
9" BteOde 1 dzj a3 dzlsOtedz” J av=BpyIBAL]; cfr 3H082BO)H3) Is
a=5.6960 (1) c=31.6796 (2) ,a=5.664(1)j c=31.621(1)i da=5.6632(2);
c=31.60428) Hd&zw yJlIsr ey n BBEKOL ytse MmMtstslso j Isml
wyd2¢d tsls MemMls©a © ¢ MemMisOe k2 Mo wL Odz
tcj HSBBL j d3j dz' detkadJs= 1C18ils d(BH%E@ 1.126; ,r(Nd*) = 1. 1
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dilstsdls slsdzj Isd s or MsC kzs e Hd d3sfls!

f tsdzlz yJ dedzr w dzO tOL dz' A Cted Mis ©dzdzO = d r
Ml HddgdaDR [ Hd dz2OC s j] EMdzsedw ftetse j HJ dzd
tcOmMh W tctso €] Mistclz Glskdterdzde ff t¢j dezdzls fets L fytc O @
tcjL Ezdz sOIsT .

_G)

t dM23 wjujddi Iy ok cds?2 ¢ OHsdi{tddC \ & tetz®
B dzs § o d PEMBEEP s S RO “ 1 dv  fpdze WwOZ56 1)
c= 15.839D9=8)5.;69 6c6 316196 (2i (,B) .

] Otc OBy Ister mi j &&C d, sdatse dzr j Cted Mmls
tcjLbEzdz SOIsT friddstadn L oisgfidictf W J dzdz’ - di3ts deRrsMtgd; fy) s O
ftjHimisOo dzj dz oNdsMe OB cied (g © ©4 , ) SNigiE,0,@ JGa
NdsMo3z0; 6 ;R NdgM03O356.:W T 8 Is O B dddhi:IgOs, BrsM0Og, La,M0O4:Mg,
PLMoOgMgi o Is © B dd-MQOs dANd,MoOg:MgiT © IsOB d&zd y4 7
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sO0BddYyO 4. stdfsOdkdescwoOW dyjmMSd) -O©O
blssydej dzd ¥ fls ez i@t j H d daj dzd 2

md Bdud mEow W) PrsM03O1 6 + 5 .
] teG teZ , Pn3n, 4
Q 11.061(2)
V, 1353.3(2)
D¢/ Md3 5.81(1)
RLdZEYJj dzd j; o MoK 0.71069
e, T3 19.275
U, K 295
r Odij Istc B teOL 0.30(1)
[ W tcOSC Issd3] Istg XCalibur S
vdtf MCOdzdtetso G ¥
LYY Is {fjdEdAdEt Tmax g W j 1©.84222/1.0000
Unao G 16 O H 53.44
i 240h O24;
1 toj H &zl i 24 Ok 024;
2401 024
vdmds sbeOxy ) df - 113653 /1373 /1062
dzj L Oo d/fifef 830 €
[ jlstsH Eklstsydzj q [1s Kt
ydmdzs Elssydzy j d3" | 54
LUJIsmisddz ydd svdf 1, [Bjd
RR, 2.152.90
S 1.02
Phnin/  Pdx 11.88/2.80
] tets G tc O3z CrysAlis, Jana2006/ESTA




v OB dZdyo 5.

Zls s ydzd dzd W

stedMlsOkzdzsctc OW d yd M d 4
Mistclz € Is z tddsMo, Ayt dAYydedd, 24V 0.20155

59

Po 34Nds 3M03016.47, Cap 31Nds 5M030158, Nds W0 60M 021016 45.

md d3d UJ | NdsMoygo | NdsMoy 76 Ply 34N, 37 Cay 3:Ndy 57 Nd; eWo.60
Wistedz ¢ VoiOiss V020155 Mo, 6D16.47 Mo01 960158 M0,.1016.48
} G 16 Pn-3n
Q i 11.0272(1) | 11.0335(1) | 11.0421(11) 11.025(1) 11.030(1)
Vv, i 1340.90(1) | 1343.20(1) 1346.3(2) 1340.01(3) 1342.07(3)
D, ¢/ fl 6.18(1) 6.171) 6.0555 5.55(1) 6.1829
RL dz. : MoKy 0.71069
e, ‘dgd3g 21.783 21.745 22 556 19.437 30.288
U, K 295
4 Od3j I
BB EOL \ 0.20(2) 0.30(1) 0.30(1) 0.30(1) 0.30(1)
[ q(;i tels(;): Xcalibur S
vdy x
MC Odzd te t
vyYy s | 0.8888/1, 0.7766/1, 0.8945/1, 0.8358/1, 0.8454/1,
Sl Towe | MY J B MYjEC myjee M¥jLO MY jeq
Unaoe G tg 66.51 66.52 49.66 49.71 49.68
)t H o -28h(:)(:),2 -28h(:)(:),2 -22h(:)(:),2: -22h@ 2| -23¢h¢ 23
| ’ -2 8 kOO 2| -2 7 kOO 2 -2 3 kOO 23 -23 k\C\O) 2 -23¢k ¢ 23
261088 | -271002] -2310027 -23l@® 2] _23¢|¢23
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| stsH
,Z’[Bisu a2 [1s Bt
Yy d dzts . I
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1 CMilsddg 0.0080(3) | 0.0070(2) 0.26(3) 0.4286(2) 0.0337(2)
RIR, 2.02/4.08 | 1.55/2.79 1.58/ 4.94 2.16/4.77, 2.81/1.95
S 1.84 1.19 1.04 3.62 1.84
P i/ Phdx -1.91/2.60 | -0.73/1.43 -0.69/0.90 -1.89/2.83 11.7/1.37
] G tcO CrysAlis, Jana2006, Diamond, VESTA
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} G e [-4c2
5.7982(1) | 5.7969(1) | 5.6960(1) | 5.6979(1)
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RL dz. ; g MoKy 0.71069
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] Gt O3 CrysAlis, Jan2006,VESTA, Diamond
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vsdff mMSCOc ¥
vyY s f sc¢dztt 0.040/0.363 0.031/0.359 | 0.018/0.349
Umnind Trmax scteOdzd BEOdd ©EtcOdz
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lejnjd | 8 ®O 8;|-15G0 1| -15h00 1|
] 8 k@ 8;| -14KD 1| -15k00 1
P 331 43| 821 8/ -841008
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v dn f(rj]|21>33 lgs(ls e 389/ 4523 519
219 409 510
[JIsBBH kst [1s Ft
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[ OBOG) G 23 23 26
. sdf 1 sdfy 20 uvdf 2
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RR, 4.056.83 1.35/1.82 1.14/1.50
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P il Prdx -2.37/ 3.59 -2.90/1.91 -1.50/1.23
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24V tejydL dsdedy j toj delsc j desflstelz € Is bz to dg'
ftod dzdL Sdn Isj Bf jcOskcOR

1dis®& j B j tOlskztedz j tcj dals e j dzgsistezC Iskztoc
dMfmdzj Hse Ols! Yo jHjddj ®RBOjtedOdkO o ki
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ftej ydL dtsdzdz’ 7 toj dzsc j detsa MCIHE fME WG asd dig
fdMlsj BOIdyYj MSdn shdetsS, MmeowL Odedzr = ) Is
ssydzsfmisd toj dzsc j desilstezClskztedatse s OdzOdzd L O
Edzj dz' M j dad j O3 el d2d IsCzsidz @ISO dzd 2, S ltstets ff
oL teOMis Odzd d dalsQ diants{dz jdgts i dnjd2dz! dzts o tsL tc O
o' MsS ke dztseo ' 7 GlsttOy j dzd 2§ tc & 8&20des) jzBd fizj S
d Htezedn (1 W¥WiClktes ( OdzG Otecstsdzg L A YshE s dzts
tcOmMMmJ wded v ) , sO¢Y] MEOLMroO@shdamw dO 1L
f OO®Rj stetso .

[ dzv ftesojHjddY ftojydL dsdeder n toj dzlsc j
L SR sj&BfjwOlskcOr o HOdks?2 OB Gl
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HdWtcOC HshdspMd2dy ¢ j dzd j o ¥ o5 DISRLEXTER®@IS s d3

RMMdzj Hiso Odzd W dzO Xeatjblirtc OC Istsd3j Iste j

F dzv ftesojHjdedw dedL Ctslsj a3t J eOlskztedz n
Xcalibur Efls Odzts o dzj d&z© Mmd Mmisj d3@zls tf isdzH | tsy ERufgraic O |
[Mdesodzr 3 j Y ldzdydjd tsls Hkzedrn dadL Ctsls
n ZOHOG j dZsO dzZ0O BBWOL jy WwWodzv jlsmw dzOdzd yd.
9T Hjdvjls dL dzgjeéts cOLBSBEEGOLA 2 OL s, ¢
sr@BdIsjdzjdd HE Isj BB j tcOlskzter 80 s. ] sls 56
tcjezdzdtclzjlsimw ) fdkshi ¥ Codstesdzdzj t©O® d
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%O BBLOLjyY. tsdj CobRigPs R ek® i iisg kP C
OL Bl HdY (e jH jfdmd" 9 S]] dofst @ oo § dztsls

1 © HdW tcOC Kealitgyy dfs j f sdgsh & ¢ tcComd df figld j
Isj &3 j cOlskztcj 200 s Br dzd ftetsoe jH,j dz i to
Bts dzts € dzd dzdbiE,MoCk. OLuils j C dzw dzgdz" | dedIsd, dzO € tsls
Histf sdzdad Isj dzv detf 'z C g § tgd Odz! dzr d3 + f € fipd H dz’
dzi sBrtsHd B2 fsydsmisd HjtyOljdvy dd dme
OLtslsO ot otej @Y 1 CMfjtedd3d dzgsO. v jtff dzso sy
Isj BB j cOlskzter ftcdosHddzs ¢ fMH o d cdgslys yyjjddi
Csdedsdzj ste®. 1 ©O ftojHO OtedlIlsj dz' desdz 1 sOf §
Cted MisOdzdzO f toetso sHd d&zOM! dgj MEBdz! Ct5 t6OL, |
dZzO0 tBtOLY)] dagj MsOBddzdL qteseo OdzOM! d dzd dz
dL g dgv Is* fmv.d3j dfIsd M Jstse sH d dzd My ) Qo Istsd
dqdzHd o dH EZOdz! dz" i3 L OH Odzd W a3, Msfmils Oo dzj dzdz' d
Isj B3 j cOIskztcj d OHOf Isdtetseo Odzdz” d3 H dzW dac
1 OOd3 ster Mi JABEd d BMmdseodz j CtedMmls Odzdzts
sOB dzd yJ 8.

ltesyj HEZtO 4o dydzats? sBteOBBISC tc |
OdzO dzts ¢ d Yy dzO ftosyJ HEZte] H dzw 1 Cif Jted g3 dz
dqdzsj ctcdtetso Odzd 4 HdWteOS yd tsdzdz” n fd¢ o,
fsedztsh jdedd, fosdzwtedL Oyde d s dzEusidptdy) €t «
CrysAlis [72] . r dzv  d3ts dzthléhMaDdnfis O @t ® dig 4 EBERL)| ,
b = 11.317(1)j, ¢ = 54921);i b = 91 92 4OQdE)OR 12/df o', dztsE
ftiosddHdydtotseo Odzgdets Btsdzj j 87% eoMfMmjn- teoj W dz
1 CiY j tod d3j iz®sezd de'dr Isj @3 j 6 OlskztcOn © HOM
9" M tslssydesy MwcOodzj dedj HOdzde" =  MHJ dzC
BsdzsC tcd Mis O dzdzts o .
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stedMsOdkdsctOW duj MSdj
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C i 5.42(1)
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t OLdBBJ e tSBGOL Y W0
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VUd b Y56 g Trdydzad ™ 0.84222 / 1.0000
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24100 25
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ig8 108
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Mo Sy desfls! FA#RDE SEHEIERED] ZOjls |66

ddzgB 3] dzlstsdz Hdzw tejh jdzdwvw dwBdesedr L OH OV.

g feBshi s HdW HO&BEGH] SO O o § 5d
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1 CMisddzC ydd d MstezClskztcdzr » § OtcOd3] Isteso .
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t diapz3e. I shdzs2 detsy dJL tsBteOY J dzdj dB Ofgtisp HSP Oz
LnsM030; 6 {(kN=Pr,Nd) , Mmthmlstswh j2 dL fwisd Oltdtse

[ Odzj 4 B' dzd fHtsMmbstetsj dz' COwlsr t©OL dztsMlis
shdsodzr » Obtdizdz" » fsLdyd?2. OMYfte] HJ dzj da
Mistclz ¢ B0 s f t5d 30 s -~ Blisys ) 5 el Hgj,
SMisOlssydets?2 1+ dzj Clstesdadzts? f dztslsdesmisd, f tsdzt
NdsM0zOe: ff t6d C Sd3dzOIs dzts?2 s PPl cOlskztey (todfm.
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0.354--

o.25{

0.15

t Iz detsS s OBB ©OL desfylsdats?2 + dzj S Is to ts MatlzisQ O )
(BNd2T (9) ,Mo(icg)H;) , (d) U§sMmbstets]dedz” | deO ¢
flstelz NdsMIDYO, s st 30 d 295 s PLlLOP. 12Q@c (L s



87

RS MAitHMlseot HtHIss jteyHOjIs Efksts2 ydse sfls:
5j B j tOlsktcOd3 o Ostssflzds filyojdgij R SHISOH d § O d
MistezSIskztedz = dL B dzj Bf3h f B8 e PBzPY | deded I8 Je
cOBtSlIS] [19] B' ZOtiz®) H ditsy j dz® fipls Iz Q Islis o3

Nd2. | dzOfqlstswh j2 tOB s jj{f dtfOxpedeizjzin p dztizls
fsLdWNd2d [ OC fd &3O dz d& 20 dgls[jStetf toj Is o590 O dz, c
fsrdydd dgj sHdBO. [ MisOdz N JNAA d& dtc G dgUzg 4
L Cid G3fedzls © Eyj Mis: dzaj bEZHOMsm . [ 0Odzjj BT
fsrdyds [t f dMfsd LsoOddj B3 &k ssHO (6
dzj ko j dayodkzOm!' EMfjratsd, CO0C d o Mdzzyoj

[19]. 1 =atHj [klstyds§ tedszO ez C ks | Y | tfQd
Odz¢ Otedss dzd Yj MS dn f OtcOdRj stetsa  Ols ts BHzO & Is i
[ 4 B-PO®dzdzg tc®W H -Z/OdcQEBP-c B S BtcW HEC O § BL 9 sdzd &
WOCktstetse MAosHd®sMIsd d Eyg fMls: H 51 ts dzc
O dze O te d3ts dzd njlsiglotxiav & hfnjts? f tcd MistelzC Iskztcds A

fsdzzyj dedw dzOBtStEO HOdMd 7 f o' MsSdd OL
dZzZOMmlstswh jdg dzdL Ctslsj o3t jteObkztedatsdys + Qi | & § 4
5B kZfdztse dzj dzdz’ 2 oL By dzsflsw B HW tcO&lsts
f tod d3j dzv s fsHtsBdats] HtedBdzdy j dzd j . S oS
sfls Ols sy dats 2 L dzj € Is tets dzdzts 2 f dzslsdetsflsd o B
ModHjlsjd Misoakjls 5 WodatsdE dzOczd yd d d dzj dzdzt
sB Odze Otedisdzd Yj MSsds - OtcOC Y fogdeO § sEzZls B O tizg !
z lsutej dzed v ) s9514.G%RE dz85;R, = 2.07,00 Jnin/0P Jnax = -0.97 / 1.28.

uise &ZOMdets dzdlsjtcOlkztcds d3 H Odadz’ df 2 5 0 Aws
fiyd fyls LoE®MoO; f esd Mo tsHdls yYjdzr 2 twH YWOLBST!
1 Isdn fMis tc zIS ts @ dzfda € tc B3Oy d 2 sy4 dz 3O dzO
sjtesHd OB Uj MS 2 MisOBddz detsfisd € tcO®2 dzj
Eidzso W a oL diidsy dets tSHdztso toj d3j dadets j  dfnazIS tg thy
tOB[EE] Mtstseh Ot ls, YK gl t©GBEY W i died
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COlbdtmdend sL j B3] dz' detsc s d3p Is Gdrde@f Ctalfi Iz afjiZdi@idg,
Slsdesdlsj dz' dz2"@ = § sdztsy J dgd 2 . vsOCdds tsBOL t
HsflisObsydets o MsSCdr Isj B3 j cOlskzteOR, f{totsy,
Hiczelze sy jsj BT Jsdz, dgjilss Oftcdo jHjls €& tcOL I
cfjtojdBihdoOdeds e COIdtsdegdz" = L dyd?2. 1 d
fnls to lz LigNowO, ¢ . (Ln = Ce Pr, Nd, Sm) B' dzO B dzOtclzy j dzO
1 Sy jtod d3j dzls Odz' dzts jo L @ dhagts o @ B iOHs jd dzffiizislols j B O Isd
slmizsMmisolgp L d M 1 Isdd3, MdzjHkshdd h Ocd
MstckzC skztedzs e 5 iBsls v, ¢ fgtNdsMoLAz i .dpdfs20 dzBr s ts
LOMmJ dzv dzdztsis § 2 Ols s d3dz" n ftsLdyd?. [ dzw

L OfMj dzj dzdztsmis ( . [ Odzj § § SeH'tedsB dztf s fiff MetdstOjdzety dzd d
tcOL detsisdzts? 1 dzj Clstesdzdets? ff dzslsdztsis O § B Hzdzy
Jdzls j dzidodz | HBOSMdBzd shMsOktyds2 | dj S|
ZO- BHYdsdfL d ¢ Olsd tsdats 80.170 8 it O fi).MLILESYoirgal fr)..

Rdzls j defpd o dzgsfls: 1 kd: fdSse, O kOSY] &
L dzj Clstotsdades?  dzslsdesmisd Mo dH jIsj dzt Mlseokzj s
tLlssd3 ftedmizlsmisedy Yftoddd md?2 dMmEdz yojilsmv
dzj Sslstster 7 BOSC Md i3z wBisd Yy dsAs sty dptsoddy jrls  fifists j
MstckzClskzte] dd&3jjls dijMmMlsts dzgj btsd ¢S tOMM j
dimMatsHdz 1 3] sOdzdzsea . vy Ofls! B dzZOtclzy j dzdz” =
Ctod Mils Odzdzd yj M 2 MstezClskzter . Mo, © BHAAZL
f ®iydPeR, dz2O0 twOmmlsswdedd 0.57 d 0.74 |,

(fs2 d [83) d BSHA&OPEEL dOJd®LOMNHBISY tzd d B30
fstdydd dBsddsHj o (fsl) (tdh. 34) .

s Odzd L ts9 Odz fsLdydwo. 6192 NdCs tc QffiidRitsy dad

wOmfsswddd 0.36 | b [l1. 1 0fjd ddzsfl
Mz yOj o ®ftejHj kv &OMm! &jlscsHisd fsh Octs s
sjfdser T §OCOdR)sess odgso!  dzO®2 Hj dzdz T

Msslse § bilsalf  ydz' &5 L dzOyj dzdw o§ Hdzv toj HC L
14).
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L dzj S Is o ts dzdzt

MisOH dd

Olstsdiitso  Mi:dz3: dsdgR6M030; ¢ .20 dzO Y O dz' dats 2
NdsMo30; 6 + PsM030; 6 + g
bl s D Jin/ P friax = -03.145.384 /3| O i/ P Jnax = -03.83/6.39 /3
] [ OMMs B d { OMMi B da
e dud@o®| | e dzd ud &0 ? 4
Ndl/ 2 0.20/5.31 2 0.24/2.72
Pr1 3 0.17/4.49 5 0.77/1.93
5 1.51/1.27 6 0.81/2.12
6 1.35/0.62 7 0.81/2.07
4 1.07/0.73 8 0.82/2.04
8 0.98/1.12 9 0.80/1.94
16 0.74/1.06 10 0.83/2.02
20 1.37/0.66 11 0.87/1.67
13 0.82/1.63
Nd2/ 1 0.63/2.74 0.59/2.98
Pr2 12 0.75/1.09 4 0.80/2.30
12 0.82/1.75
14 0.83/1.52
Mol 4 0.35/2.41 3 0.47/6.18
15 0.65/0.74 16 0.77/4.76
O1 9 0.90/0.83 15 1.19/2.11
10 0.80/0.62 19 0.75/2.13
11 0.28/0.59 20 0.72/2.21
19 0.70/0.58
02 13 1.33/0.43 17 1.44/1.76
14 1.29/0.55 18 0.84/1.43
17 1.23/0.42
18 1.75/0.59
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0.00

s
Q0101

- . R LS
o= e - ezl

0.15 025 x 035

t dMzdetsC s®&Llsr w©WOMYtejHjdzjddy ©OL dshlsdzs:
fsLdgd? (OP27 (BMo T (9) HAY d&sH ] daffloCids sz
fsdzzyj dzde” | 20 dz0OyOdz dzs?2 MlsOH Y Elstsydzj ¢

vyl tlkdf fsLdyd?2 ftdejd & fc kO

i dzts Is dztisfiglisch j | fMlso zs W 8 JsB dzO fy sz d (s § dzi) dats Bk
" OClkttetse bklstsydz dzgdv Hdw ©Bj R MttkzSkkt.

A OC IS 15 PsM03Os6: if NdsM03Oser
S % 1.03 0.76
R % 2.92 1.35
R % 2.17 1.53
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)
tdmezdesC e Gézlsj L™ tOL dgsisdats?2 + dzj C Is te ts dzdzts 2
Prii ( OB27 ( aNo, T ((H) Hd&V otsH ] aGiosOfpls hedk € (Isedfd2 1 P
( 6NIo,i (H) Hdzv BssH Ndelosps.tEtrzEgjotzdz” | 2 dzO L C
MlsOHdd dMs.swdficalz dL stzddzd?2 0. 2 &/ |
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s OB dzd y® sdt8H d dzOlIs Ol tsdiits o,

LoOdn J dz§ erdps @6z,

sjfdser § PEPBHIsEISl SISk ByMos@tsjoH d dzj dzd v
Jtelzy] 1 sL d x/a y/b zlc q U go ° i
Pr1 Pr1 0.242(1) 0 0 0.91(1) | 0.004(1)
Pr2 0.25 0.25 0.25 0.88(1) | 0.007(2)

Pr2 Mo2 0.291(2) | 0.220(2) | 0.242(3) | 0.01 | 0.013(3)
Mo3 0.199(5) | 0.275(4) | 0.215(5) 0.01 0.035(8)

Vo Mol 0.25 0 0.5 0.74(1) | 0.005(1)
Pr3 0.274(1) | 0.012(1) | 0.489(1) | 0.03 | 0.003(1)

o1 0O1 0.130(1) | 0.130(1) | 0.130(1) | 0.93(1) | 0.007(1)
O1l1 0.186(3) | 0.161(3) | 0.133(3) 0.04 0.004(12)

02 0.335(1) | 0.424(2) | 0.113(2) | 0.82(1) | 0.013(1)

o 02 1 0.363(1) | 0.382(2) | 0.121(2) 0.1 0.014(3)
02 2 0.251(2) | 0.458(3) | 0.221(2) | 0.035 | 0.060(2)
02 3 0.350(1) | 0.339(2) | 0.150(1) | 0.04 | 0.060(5)
03 03 0.5 0.5 0 0.04 0.090(4)

s OB dzd y@ stitdn d dzOIs Olsdiits o, LQOdn J dzf dzdzis B ld2

sjfdztser j QUEPHES Bt IskzNEMoiDsi ¢ d dzj dad

Lok 1 sL Y wa y/b zlc q Ui o i

Nd1 Nd1 0.241(1) 0 0 0.982(1)| 0.0035(1)

Nd2 Nd2 0.25 0.25 025 | 0.9(1) | 0.0062(1)

Mo2 | 0.281(1) | 0.259(1) | 0.206(1) | 0.01 | 0.0068(1)

Mol Mol 0.25 0 05 | 0.868(1)| 0.0051(1)

Nd3 0.222(1) | 0.010(1) | 04877 | 0.02 | 0.0045(1)

o1 o1 0.130(1) | 0.130(1) | 0.130(1) | 0.977(1)| 0.0060(1)

02 02 0.335(1) | 0.114(1) | 0.577(1) | 0.980(1)| 0.0125(1)
“f Odzdz’ | Mo jlsfisoksls o] te ONAMe:Odpeiicd] BOH jsczd |
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slstsdls skdjlsdls: , ybkts fshmdj zy’ kO Hs{
Pri(Nd1), PR(Nd2) d 1, d© BOmMMIsEv dz ¢ d Mk 1A
shsOlstsydas? 1 dzj € Iste s dzdzs @ i) iy dptatptis ofj. g @igg
Mstslse jlsMisoso Ols! tOMh j§ dzj dede’ 8 § 5L dyd v o,
o dH]BsBE, Mot jlMmlsoksls dedL CsL Ofj dzv dzdz
18" SCO oo jfMmisd d tlsd Heftsdddlsjd d j§§:¢
f 5w o dzj dzd ¥ Ctstetej dzw yd 2 Bj Y HE zlstsydzy § d
COMY sdztsy j dzdz’ ° Ol dse, d CtttejSlsdets |
LSy jtedd3j delstse daj ftejHmsOodw jlsimy oL &>

l Oy dzgj2hddz Stedlsjtedjds tyjdSd §ttOs ddz
Eyy stsd3 oL Odvdits € O IRgVIb getsif(Nd) H s dey dgy tc Oo t§ giz
CdmMAzstesH dztsy sCtelzy J dzdy O lsHdduas®d @O ) s s dzif) Is §
HOdzdzr 3, ©® dMmn sH RBMNIL BBR(NdEZY OiststgH  dzd teso (
OO SCdmMdzstetsH O &0 6 tcQ@mils® W dtfdsd dam | ik
tcOmMmlsswdzedd ~ 1.7 . v0OCddys BBtOL A, oL
Hisdzy des Msf tetsotsyHOL! Mw d §jtojtcOmMftcjHj d
LIstsydzj dzd J L Ofj dzy dedetsils j 2 O1 € d ) dztsftcAs H dg'r A o
LdzOydlsy dz' dz" 2 HiWduyuk! @O dziglyls tefp dzdzt gizj €
ECOLTr 90l dO drmn t©OMh j§ dzj ded g . [ dzv  Ctsis
tcOL dz" = Mstolstses dz0 Mtsslse jIsMmlsakzs h drn tOMH
Mg h Ols' Mw s Moetsdrm Mdsedy » fLdyd?2 d
fta@ SHBsd3 teOMh jfdy deder § fsLdydd Olstsdise
0. 70 sls CdMmMzstcsH O fll. 1@ dzO tstsO fifiifs) s Id
MstczCskztej] M dzgj sHdBSA or Wodzj dzO dzj HisL Ofy
Hsf sdzdzd Isj dz' dg' |  sSisd)dzd CUfptctzjpy Oldzikty)' o o3
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RLOJMlsdets, yYbts o CdMmdzstetsHdy = MtsjHddzaj dadV
Ottt [t &sckls d&jdvis: v ©ls 4 HE 6.
dL zygd dzd & tej HEBBL J d3d dz,MROs d Opividrds,B H QriddseO dzts
SHdso toj Bj dedetmid j f tod fifipldstéz C sktcj MELOLE st !
s dzd B HIg jd®O O1 H o d Y jo)M ¢ istisd eptofCdis Q] H O dzd) dzts[
s5ClOl Hied Uj S.Sc®] (FB@E) i ds, vyt o Mmadt
sCtolkyjddy Obtsdkss [t dzOB dz¢ H Oijf l&ff) e O GrLj ecttg 1
@O Isted cwkzffr. 1 d&OMistswh j2 OB, f
OdzOdzd L O,Mo, Olsdg@FE sHWh jMmw o Mhdsed » {1
OshkOBd SdhasttsH O dO tonfls W NkMOD: ¢ 1. 7
PrM0sO1 6+ 6 § S ts H (idz@y (sl § B O His), O Olstd
oBdzdL d L dRRNA2)QIssdIBEH WM dj MW oi Nsjsfflg ds
OshkOBd CdMdstsHO &O tomMistwddws & 1
15 HOMRUAFEMY j S stesMS sy dd @ieds. e Nylse,ddz o
fMtejHdz] | twOMMisiseigdg@o EMsjls 1.789(4) i d
ftejorhOjls ttOMMmlssw dzd j BiyHE hHdse d' d&3d
fsedydvigdL , f ®Y ydmdzj dedetsy ¢ t5 HOdedzr d3 tcj dzls

b}\.a

Mo2,

{dmiza@ss [ CozygEapgi (0B) di (BB1 ) Eyy bsd HE
fsLdyd? [ ®3, Hfizt3 GHJ dREMasdalg ¢ szte”
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34 N H iz o s lsfa)EsMeEdie Qs 5 B o

¢ Istsd3 t OmMmisY dd ¢ Istsds { OmMmis v dad
PriiO11 4 2.38(1) MoliO2 1 41.77(1)
Prii 021 4 2.57Q) Pr3 Mol 0.33(1)
Pr2i O11 2 2.30(1) Pr302_1 2.19(2)
Prd 02 1 62.62(1) 2.52(2)
PrZzMo 2 1 €0.57(3) 2.13(2)
Pr2Mo 3 1 €0.74(6) 2.14(2)
Mo2i 02_3 1.45(19) 2.27(2)
1.51(19) 2.56(2)
1.79(15) 2.66(2)
2.07(15) 2.68(2)
2.28(15) 0101 1 0.70(3)
2.37(15) 02102_1 0.56(4)
Mo3i 01 1 150(19) 02102 2 1.02(10)
1.59(11) 02102_3 1.12(15)
1.68(10) 03i Pr1 2.86(6)
2.17(10) 03i Mol 2.77(3)
2.24(6) 0301 2.37(4)
2.37(6) 03i 02 4.95(5)

v OB dzd § @ Minds.s W dad W

3§ > H Iz of WlsdeiNgMadgle Qs s dsts

O Is ts d3r tOf_nfnlSBWdz b Is tsd3r t OfmMmis 5w dag
|
Nd1i 011 4 2.360(1) Nd2 Mo2 0.605(1)
Nd2i 021 4 2.567(1) MoliO2 41 1.778(1)
Nd2i O1 1 2|2.289(1) Nd3i Mol 0.358(1)
Nd2i 02 1 6 |2.593(1)

*1 Odzdz" |

Mstslse jIsmisalzs Is ¢ j igls o ORdMpOdzdiicd] BOH jsdz
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Clsts ModHjlsjd Mlsalk jls tsdstsos dsits degsss jlEeh Iss § t
Ots®OBd dz0 Bd hjd tOmmlstsw dd YANES-TEfdidSusty
(edMes8bedls & IsjlstcO! H M[R494,C S ds@ Qatfry dj dih
d YsttehsO dzgj MoskejlsMlsoaksls §tOo dd dats dsiz
BsdzdBHj O o MskClbkt)j. 1Jjhmeslksjlshlssd]
fMkh jMsotso Odzdj 8 BSOL HisdYj MSBEs Q©BAY J
sOCdd GBEOLGBA,  JHdgdesp O ANESH ¢ EEFS

My dChtesmMisfdd M dMfsd LseOddi B3 Mddets
BsHj dd StdhlsOdefMpSdn o MEsE&ELE Ol ds'
qgjls! ©OLdJyds] SdMdstsHdds] sStkyjdd].

md disd ud m¢ oW W s to a3z di@:Mos® § . i) dzj alagan | Is O dets ¢
LnsM0o3zO6 W O L mkze jtels® BGlsdzd yoj lsmw ssdz! €5 €
ded  sMistsw dgdalz s o dzdyddez U. Cdzj Cltetsdaj 2Ist
ftedmklsMisodj 3 Oltdtsse disdd B HNaEM® M dj h Gurd
Mz yov s o S QOdzdZDr Mz B0 dzOvY L Ofj dz
tceOMh j ff dzv dgdz" = CdMmdztstetsH dzr n fsLdyd? tc o
CtodmMlsOdkzezsctO¥Y dyjmMSdr foLdyd?2, B M ju
nddBdUj MSts?2 Wotekezdzj. 1 MmewiLd f 1 sdUROIJOA
Mz jtels® dzgj By jls wOMf sdzOE Ol MW 9B dzd L
{[2. 1 twOBtlsj [15] fMHjkOds ftojHY Sdsyj
cOMYf sdzOE Ols! M o dkzlsted BN dteds 7 tsdztsfl
fteddzj O hdrn € Isj stdOdsosts@EB5 ][ s ff etsOdzOdzd L
Mlstolz ¢ bmeMD50, 6. MHJ ZOdzts (o jHY Sdzsy jded § 15
SlslsOdz¢ doOdzdj BEZHjIs L OlstezHdzVIs! 9 dzj Htcj dac
f sdztsfls d . J MistezC kte 9r wWodzjdzts Ho9O
CosteH  dzff B s o1 © dzdgy LAls 5 BOBIRY LnD st BOBE 3v  Ols
(sd)f d SCtsteHddzdtotse OdedzLrA N B[ 41 5 Pls ts dg®a
Oy Hjdzds, BjyxkLjd drj dtdr §dhdstst
ZORtsHdIs! MWilse f PsdzsBEd C ORTB®EM 1 j I dndEs &
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d SCbkdtsdtsomMit] Htwdlswyjdddd dqLBTM Issyds »
tcOL BN jddd o© ClOLHtedyMSdr fEMtlsOR
Clstster n ontBHdIs BsdzdBHjdz [15]. 1 6] HC
1 MY jtod d3j dzls Odw detslzs H S &0 L Adedf@nils © dzdzd yJ M ¢ 52
oLOdBsL Odgg h j dad W COlsd tsdats o d t©oL k{1 =W
otsL BB desis! CBteiej Slsdzse s OdOdzdL © tMIsOIsH
MstezCIskzter . 1 Mydis gk NEM:01rs . B P 1izd  © W gf dzjlsdf'
sCIOL Hisd Yy MS dr 7N ,cdstislg P j dede'dn PAE@IHA BY, @it
OssizPdd2) d H o kzdMo (AdsfizOdsg Mis ! s PrlO I Hg@ dzd
sOC Y] foddsfmis: , ¢ tckzBNdAROVYd HWY jzIshYtc ' Odg's diDls
, dzgj EydusOmetOszmw] 5] ) .

tdmzdasCuvBd Idf O BCISO+ Htcd YyJ MG ¢, todztsChpdsls]
Bsekzls dZOmrHdIs' MW dsdz" dJLB' ssydese s & d mec





























































































































































































