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CeQu x+ XNOY CeQ + X/2Ny;
CeQx+ xH0Y CeQ + xHy;
CeQux + X20; Y CeQ.

14



RO Izfndzigendsifls Clk€ ®s 8 @ M( B 56 Ol OW  fdsj i’ ) :
CeQ + XCOY CeQux+ XCO;;
CeQ + CHyY CeQy-2x+05y) + XCOz + 0.5yH,0;
CeQ + xH2Y CeQux + xH20.

[BT ydes Hdzw dMfsd L soeOdedw o COyjMmlsej Isty nd
Hiezednr COBOddIsdyd Sk dtite dudrtidjvdzdd' iy tsdz L 2§ Isfyw
BdkzOGtstetsHdz dsd ddzd  j toj - tsH dzPtdRd, Aufzils[O dadsO dzd , © {f l4c@{Cds
fsCOLOdets, yYbts MfjydW¥duijmeésj oLOddBsHj2Msadj C
COOdzd L Ols ts tc O dofry dAfj tetas{ VW [3Tfihy jJlOOEED f O dzdzOH d j &3 ko j dzd W
sCdmdzg@yg2y 1 Ists yj otjdkdw o dzdlsjtcOlktej dtf twa ® dza
cOL dzdydz' » WEdS ydtsdOdzr dz" = ctkzff, o Ctlststern o
RWCeQ:[33] d Au/CeQr[34].

1 dMBslsteY do ks, ybt sthdH yjtedy ftjddzhjh
Mo s2Mmlse O], ddelsjtejfmde &8 d HdW Hkzedr §ECHDISI
HOdzdets 8 Mtsj Hddzj dedd o tMilsOdzOo dzdo Ols! MW  H B fifisty t
£ dMmdzv s Mw BtOIdzs © L OeadMmMddsMmisd s Lkfjdzse d:
o ded 3Oded j-BlgtHzzE B0 . [ jdzs © Istsdz, Ykt 1Ists kEdzd¢ O
sCfdH vyitedy o COyjfmbsej Bdodd®kilsdsS O, 6BEEBO
{56 Odzs, dZOfteddsjte, vyt dzOdSEOL &) tedy 2 &S MdH
WJtedsd dzlstso co¢ mMf jtesCMdHHdL BBEZIsOL O d CiOIs G
Odzlsd ts€ fd H Odzls dz" 2 W4 ted3d dzls, Ctslstster 2 otsmMmis OdzO 9 «
9" LoOdzdzicF S MEWF &3 C slstste” 2 wWodzw jlsipw MO o5 teOMY to
ttOHdC Odzso o BtcOdedL BB . B OO @B dzls , Mo & s ls tistal
tcOL dzsy jdzdj BBtOLEZE M jetsmw o ftosyj M B JHOZEZOJ L
otsHEZ dIzdysakR ndzstctsH . [35] B @A Istitc j H dztsy j dz' d&3j - O
ZOdtstc OL 3 tedetsets tSCMdHO yYjtedw f sH sBtezEsMROs T th g SsAfL
ftojHdzsy j dedzr 2 OolststwOdsd HOddzs?2 OB IS ) 8 Oded L
Stee Odzd L &BJ ) HSC Mdigd§ds) yitoOd v dma sH.daz)f j hsisdsw dz
fedmMsjHddvis: v € CdMdstksHdr &5 o OCSAIBYW. ds5, | Clstsjls
L dzj Sstesdz § j B RsH Gl MdetstesH des sz Olssdsz. [ 9O ff t
ftedmMsjHddw Is! Mw  © 1 dzjfifdscddsszHisd df 6 @RI i3dz! figzr & ts € dfd to t
B dz ¢ Iz dzf fijtesCMdHO otSHBSGESHO, ClssOw 9" Mo s
9 0C Odzd d Bsy 4 Is ftedmtsi Hdded Is+ Mw 9 IststcOW iZ3ts dzg

9T Mo BB EYHOIsMY H G5 SSAECAHHM CHH (L ) . [ H dzOC 5
15



ZO {3 dzgj BMisOdzOos zdeo Oj Isw . sdmMdstetsH dzZOW 9 OC C
ftedmtsy Hik@zad &g W | H O didiy Wilghdsy Ogtsdz! o smMmils ©dzO o dzd
FPRrsHO ftoslstsdzse Ho O 1HIBA dBlsEpPted vy toj 8 ts i ICS @D oz
1 O0sjd3 or MosBBYHOJjIsMw CdMmdztstetsH, d o3 otd S ON
fsCOLOdz BjrOdJL B3 HdMABEISOYdd  jtesCMdHO o BBHBGE
Yydtedw. 10 HOdds?2 igbicdisdzizigy Olsy d s O Mzl i dzj dzd v
oMM Odeso dzj dedv . 1 tsdzztej OCydvw ¢dMmdzj dagaw) . f =S OHL @
ftetsyj M BGHAO &sdj kzdezo f ja) ¢ pfiisd dsOHzOe@RTe Otg d
L Issd3 ftesdmMratsHdIls sl h jd dzjodzdijo ts #f t&xs s §s dizdf j Bs@zy ¢
1l sdzztej OC ydw o sfyfls O dats aYdk]) ded W 1l tsCs@fy Ao iPded Lats df j &
MowL" 90j Ilsfimw M CdmdzstetsH dats 2 9 OC OdzM@e] 2H,5Cet” Qls j «
ftedprddzj dzdj Holkzn { totsisAfdgts off te ty o A dsHipltly) Histk "dg 8 Hej dz
d HdBSCMdH yYyjtedw otLotcON OjlsMfy o dMraHdts] Mhls

Ja 4 H @ Mg, o/
Vesird 0—0, H 0=0,
00, H O=0,
oA . P N
7 i TP o P % s e D A 0 e i
cht-b—ce-b—ck oot cord—ch Ce*-0—Ce o—Ce* Cp*-9—Cp"-0-
Schrb-ch*: d—chd_ch-d 0—Ce*-0—Ce*-0 O—cht-0—Cht-d
oy @ e o @ @ ¢
0-Ce"  Ce*-O 0—Ce Ce*=0 0—Ce*  Ce*=0 a0 5
Cht.bo—go¥-b—Cht oot b—cesd—c! () P ) ol
-de-b-ch-d b died A 0 s
o*-Oi e*-0—Ce*- 0=Ce*-0—Ce*-0 O—Ce*-0—Ce* (,)
H,0 &
/\ /\ H,0,
o n\ /H r 2H,0 g ;
0=0- HO 00, 0=C, Hl | _H N
o—cf  dew0 cl)—cé‘ o0 o-cf Q=0 /0—0< Pl
cht-b—ce-d_d LT Ch*-b—Cor-b—Ch* cht-b—cer-dck s s o—cf 50
b-dotb_dired dded did T Y bdedd (6) ck-p—cp-o—co* —~ TG )
9 @ & @ O—Cetbo—Cetd . o—ce* b—ched

t qinzS 1 tej HAZOCOj d' | i OdedL d3" Hj2Mlsoadw- H S
BB IsdSO d -85y R BEP@OL O

stesdg] ke, o tOL dzd ydzsns B® isOf AHpa-Ess | Al
sCMdHO yjtedw MfsmMsedy MeawLr o Ols! Btsdz h d dzfpls o ts
St Odzd L d3j HO®, NCPdrvd QROOJ  H1i8].

1 sBddis o' h j s dMOdzdzr 2 yf ted W dzfs tizdz® o 6 €zlizd R O dzO
Ceé*z Ce®, fkh jMmbokjls jhy dggfmSitsd S5 90ydr » fOS
yjtedw, Ctltster j kxj B"dzd BSdBj yjd ot o9 jHJjddd

1 sdi3ddss ydmlssets sECMdHO yjtedw, Btsdz! N 52 d d
f tod d3d dfjtaigdrimls Oo dzv ¥ Is , ks d{tats o Qetelrs dM¥ts MER] Is © dzdzO 3 M &

16



sCqMmdzj dedw +2 d +3. JoejuHjddj o MmbkzShiztelz
9 Odzj dzls detsfls ! sGP(, 8a®' e’ GF'td Hic. ) HtwwdosHdls ¢ ko jd
CdMizstesHdzy 7 90COdMd?2 o CMdHMS dj tede.0o dzjodpd W
sBKOL o OdzgdW 9 0O0COdzMd?2 CdMdzstctsHO BEHEI 9" dzVW H
M20s ¥ 2M'ce+ VA& + 30%;
MOY M"ce+ VAS+ O%.

Ve j zd Ujdiidgste€Hdz & 0 0COdMd?2 o MkClkkzte]
L dzOyd s j dz' dzts a3z § dzfg Qztsiae iHpdmEQatidsdy © 2 H Odzdes s Mtsj H d ¢
CjtORBIC O, ftdzyj zdov dL fttsh O Hsf dtetss Odadst
COoyjMmlseaj IkovytoHBGE ) ¢ e & B b tsdzd ks §Y  Agts ERfids waszst s 0.0
Hzw s0Sdn fteddj dzj ded?2 dJesPPies G&,d 1 l5ts Ctusizgts st
pdzd Wb ls dzO 8§ dzd U d dzlis iyl ¢ dzdpts Azl f @ fseBtsH & j OB C d .
ftej HMIsOo dzj dedzr = o™ N j O&defodzd{F ., B3 B MHPH JisBo Oded
stey o Odzj dals dz' a5 B3j s O dzdzO 3, f tyPdsjj fglz'dal GOl B ) CtsE
(M'ce d Mco, Tttlse jlkfise jdedats), O 1 WWjClkdody 2 L Otewr
sBteOL 503, ) tcjLEzdz IsOIsj dn oL OddsH § 2 fif ladpOffie d d3
(M"cVAO) d M'cV?D)), Ctslstster j ftod azfu v Iff 5@ o i sgflztizfts § OC @ fipiipt
d, ®ozpBjd dets, ¢ bkd®jde hjdd$ GOHtes®Dn (B8 sH @&
BsHj zdteso Odedj oL OdBSHj2Mlsady dBjyHE ©OL dzd ydz d
LOWHESR d §(tdtsydlsjd ds L ustesjiHdd 5d B "oddf O tefy f ¢
SBLOL ZsOffifdqyd Olstso. | tejLbkd O] B' ds § 56 OL Odz
Hdzesd dzd B L Oydd oL OddsHj2Miseadw ) o0COdhdwY kd ¢
dzOB dzt H O Is MG of S ceiasy AsjtE KR | todz® dzts fsRtpdiy & v, HEE§ Gis
COHfmlag j o3 ( § tod dz¥ Is¥ GDCigj 2d@OP " 4 dzf) © HEJ s o( f toj H dzO
20 dsdz. % dzO MjcetHdwhded?2 HJjdz dOdeBdzjj YOMIsE
Hdzv o jteHESBCMdHA & ISEG Y o dif oH telzdzjddBj dalsdsjoS Is(teus 7
[Mzso dzgsj GtojdqdBzh jMsots SOCdR 1 dzjSltesdzdlstse L G
dzdL S ddisd twOoBsyddd Isj i jtcOkteOkd 5 Moo dzj dzd
Ldzj S st tyBA(stsCd H ydeStsddvy, K@ ddyL dtstsd@asdesH d
4O dasflg ] SCMdHO yYypedst 6Bl dd D¢ I s dzdats 202 1 19T ds/Hgdd
Eyj f@6[0®B,0Ae Ists o tizj 63% e BZAFGols B dzd ¥ O Is i) ¥z0O & joiad & d i
ftod TBOMOCB7]. [ "y ©HdBS o Oyodas jlsofytdgHd dgkz h1 jdifjjsfzts do js dag &
YyJ tedw L OC dzs yO,  Isfmw ) s ts o3, yls s ts dzd dzJ toj (
fjtesomMCdsf sHsBd &3 S OHA B &OLjtedOkOKR], ¢

17



ydte$ sded W, OslsigtzisYq®] ftodrtsHdIsMY sSwBdH s { ddijdyk
HiY tsdzdzed Is j Wzj tdalz22 Bfgdzts 2 . dlstsdls Glsijilksdls! , Ylsts ¢
LOyoOmlskze , IsOCYJ dMftsd L k¥ lsimw [IBEBBlJ e Odzr dzO s
[HAZOC s, dai Msslstew dzO tindste jOy d figly S dede’ tsjdzd fistisjo 6 dgO,)
E HOdzdzetse s 3OIs j taicfsGims@ IsjCfiyfls +  [fipodssids ddjL s OC d - dzj H s
stekzHdsmis: MfjCOoddy dMoitHdses fEsh O HE ¢OL
sudd o' MsCdr Isj SPLPFOs e (aflsh | 5] B jdisq sists o
tcOL dzd ydzr § J MHisSBE@NCH] , sH dzOC 5, sO¢dj HtsBO8 S
ftotso SH JIgsiMisB tesdagldstd B EZH jIs Mmdzd y ©ldz) € Is & & 5  dsaff i
tezets?2 o9 0OtdOdzls kzd3jrdz My §z8 @dpdvis dzf § 5O B Uz I$ o tizoim@soadz
B ssHdS MY ¢ Odedssy dats tSldsdpjsiEls 5 6 540 4 df € Jshphpt
My COBR[IML( O bOTHYJ W) Cd Mmfshmse" M jcc
dimf sdz' L s Odz fted ML HORDE s § tededzO tdajzf Ac d d3f dzf] d3r ¢
fsHHjteYy do O h dn 3d € tc € ldeflzeda| Gls ' B s fflslad jotalel s 1 dzj d3J
fsMCtsd Sk o HOdBSHE mMizEyO] djls oL &y dsilsd
CodzlsOCIstso 3] Nftz O YW fgts gy O Bdzets H dits A ISt dztz dzgpysS G, tc ts B d
f sdzlz Yl o' s tc Oo teedyfotda] 1 Is s dcfip@ts st drictziz® iste s dzd Is O.
1 sMStsd Sk o ©OLdF & tB&OMWE ftodd dj ddy H(J
BeteW sdzsedj 2 d IsjSMmMsktedzr di3d =~ OtcOC lvjse didfda dddOudsd' , -
f sdzz yj dedfils diaddets @y L Isd Bj IstSHT coENREO LED LiH | dadd
so jlcHsSWOLdg J. s GCOLBSWOLA d©3 d¢3j ssHOR Mddzlsj L O ¢
ZOftedd3j o, WwdLduj ms s SHBPH HA dadd yidin ¢ ©JO L sy @RH jvdz
[44]. [Hd2OS B IsOCd By stsHT fn dz=sO=ielz! € B ks & P Bz ¢ d&sy di
sBtstczHseo Gydiaf Hiso Olsj dzt dzts oL dzd C Ot Is IstclzH dgtOff I8 ds dzjfr
COMY esmisteOdzj dzdz” &8 Wodzwe sfw Ny dHS YW OL dgr j dBj st
dzj o SH dz' AL dgite jj kO R P s tseH Istsdd ud moak bz ldetef @R, eddg Sdasfej ts
[46; e JHIcSIS j 3Oz iEO Y H e s H G JHtcOIsdtetso Odgdets e s H  5¢
yjtedw fted HBBOOdZjdedd Mddz def = hdzse @Y H J d2d
dmtf sdz! j €30 Otlzff Oc j dzlsts 9 idzjsdgdzte dzr & d H fd3g[dA[2 5,0 Olsyd dz
BIStesdBzd Mdvae d B tOilsda § s ¥ENyddEzO&] ERB, R®B]o
Cdzstesdzd tetso Ols! BsteW sdzseds §sdzEyoOj 3" =« yomisdy
Mddasj L O (g B ggeoOlbteQ@ ey ¢ d, Mk dads HEDGEsy Bigl Y C
fndzts y dzr ) tod @xzd L1Oys{ddtf & Py daf Mt sdz! L s Oded W tcOMmliso
odzdwes hdn dzO tsCtolgy BohjlsH s Wz &3 di3j ssH Odz fd dals j 1
18



Yd tedwW  i3tsy dals ~CEdBWE A 2 3 stsH dfjdsigH,  Js@) GelsE{Sp e OL
ftoj HN j flsoSjdsdafel @, My tsd L so Ozl o H Odadiw? iy bl
ZOdzestc OL d3j todets Gt H JIISIE afinjdte HOS WP telaf Bzls j o jisfigsjHdz f 15 d3ts dzw
f t5dzz 4 ®UsH 2 S Is ' FposHdste ta § Ssts d3f O Ascorzts IBGde@zs Y OMisd vy, & §
Wistedgz d M)A sH dz §ote jSH djfrfrisEdgdeisdad €

121 fjoHtdBsY 5L’ COC ftosHEZSIT ©jOSydd Isj
9jhjMmlse
v ted3d ud MS s tOL dztsy j dzedf tSHstpde teH'Lm  IsetgjOMHjd et d
f tdfjCdodlzs? "~ ddi3dd e jtHsEts Isj dzO HEW. fOslsez yyf e
HsMiskz Y dzr 2 Bj IssH, fsLotsdzvs h 2 f sdzz yOls dz0 dz
Isjteddd yd MSsets teOL dztsy j ded Vv, COC HtcOo ddtst, stoif s ®
C i3 OF Is dzts @ 1Ay HESE@OEZY 5 N j o5 Wihtedz dMAH A2 1
1 sMSsdz Sk WsteBO yOfmsdy fjHh jifmse jddzdS O tsfls
dzd s j tOlskztej sOCIzs BOCtetsMistczC Iskztclz ftesHEZC IO
sBOL o Odzdd f MJ o H 3B tofidzHiC 1s O tc B IO Ydq 2 fpdzs tc Odzv j
Ctod Mmls ©dzdzO, tcj Odzd L Ezw zd3d dz' M § dad sBi Y BO ftod
dzj sBrSHd B 3 kEMdzsedJ d3 HdzvW BKLOLO Oded™w MJjoH
sBteOL 5o OdzdV f stedMmistsmisd &) Qigodgjsdzh hj dytzdnzistg B iHYdZO €
Mok sL § dOdtsdsj Istetsar § yomlsdyr ftcsHEZCIsO
CdzlsOCIsORd d tsBtOL 285 Is f 8 BRdg®&dzE i dstécky - lsfig toklzr 25 QX
femistsisr (ftste) MmsdL d3j te d¥d3ls datacts GHIO Mo i Njtdnilsoo’@. O f Is s
ANOCIs BttOL o Odzdw fstedmists?2 HMjoHBRBEW tSL T
dLojMmMlsjdz HOades. CIsO M ddshis! ©jOSyd2 Isj te
mMddzlsj L O Ytstedmlsr 7 BOIjtcdOdzses d dr o QxR jzdzitzt
BOIsjted Odzso HdzW RteOdzj dzgdw JdeW stedZ3OYEdy., § sc dzslsdls
[BtlcOLBoaOdzd] §MjoHBSGW BL T fted tj OCydqwrs Isj
ZOYOdj fteshdsecs 9jS0 o CkOMMdUiMSIdr t©OBBKO
[ W20k psfmdzj Hdedy 10 dzjls dzOBdzs HOJjIsw OCIsdo dzr 2
otsf tosmiz. [ Mdzeso ™ & OW fy! O WOClk) tBKOLto OdedW
Ctezff OF Br dzd MY SteBzdzdteseo Odr YBHOGHT HdY f s
Bl sE&swlgsj tkd Yj NS sk oL dsy j dzdd t©OL dzd ydzr &
Ctolkztf §r Cdlko2mSdr Ekyd dzr = SHits, 5052]Ce odfH g g ez L
B3 L s tsted fls rAjOs, ZEOH Ti@Z Mn20s, NiO, -F&O0s NiFeOs f tod Isj ted3d u

19



tcOL dztsy § dzad d dlzwg #) Otka@sds & j-dedfdicCitsion. | flsmtc W s dzts WO dakHr
2O MsOHdd MddasjL O SCtodMmlsOdzdztse ftojHM jMilse j daded €
fsdzzyj d' &BiL sl sted MisTdj]j IstOigafstor  fiic Ga cdifsudgidz” d3 e O L o
Wsteds (detds®,dndyszomnlsd@c®azdz] &zt dt€ s o , Bdzts G 5G to
h OdC so, ststcts o d Is . H. ) . [ stoW sdztsa W f to
CtedMmisOdzizd f BYg htetsd3 tcQHMEO fiplicaftsg @z R j ded j o3 1 ¢ . 1
dzj Cslstsdpjitct tczf tcOo dzfsded ¥ 2 B EHMEHS@ 1\ J tffvzlsde@ ©  to

1l [53] H dzw mMddzlsj L O ftoiHh jMlse j dzded € O dmt sdz’ L
vjtediduy MEsj wWOL sy jddy §tsdzzyjdzdzr = ftjHhjmlse |
$Oud mise § d ) epsdz’jAs ) OY HEd d 2M s J difiglosg iz LCe@LAHER fid
CeNO3)sAH:0, @0 §C Oy jfiboEddD dzj 2 &jlsddser 2 d ! lsddss
tcOfMmlse stedlsj dz dzf BCOL" 90dz odzdwdzdw dzO BsteW tsdz
sftejHjdvdomn!: ~dB3duinscdE -Mttmjodgsd disd B« ddy ciag v
or Hjty¢d ) tcj OCIststsigd H Ol o fpdaz jyiOl dz B @ls j Mtsdz
sBtcOL O 9 O0dzdM! Mlsjteyded, SCwlsstcr j 5 HOdzdz 5 1
Y j tede 8O) . Il My ddktcOlsO yjtehtc’ jsB tf BL 3190 dads
Msmissw dd dL ydmEgepy sCMHMdHO yjtedw

t dindzt8S ©) [BOL jy, ftdzyj dd 2 nitsdaMHOs j(tesdgOnds if
yitedvtesmwBSl jets kjteRduiMStsets ©OL ZAG] G262 g+
Yytedw); o) kot Ry, Ml dsls | o dgQ@ dz! uda) {808 j (IstsSHitsids

yjtedw),; ¢) MmMtshtcOdzj dzad| dBsteW sdztsACd 1ESLIPHH O

lted HOdz dgj2h jd3 bjtedddyj MEsdz tOL dztsy Jdedd 1t
otsLHEZA ] Afufctidts pilPDsH izt tSEwOL 5§ Bded j s BEHO L Pjdatsd W 1
Slsyde0O0 MmMsrtcOdzeddz Wtttz dMmrtsSHAZ - yomisdy ftojt
Mtsdz' o slsj tc R3O dz! talefte. Ste{dnRfdels j LIO Mz yO,j] MddelsjL O duL
fsmMitd) SEskplsydecO fdsaizftss k) yhisPod BURQO] Y )

L rfdsttdHO &syds csestedls', ykts Ijteddyj s,
20



ftesdLsh dzs ) ©BtOL 59 Oded § d3[54] inJ § O FGEHISH L 'T.toj H"
dmf sdz deE&MEC Ot t5dzQ Isizday P tc &V H tetfsts zlicd3O dzu dzdzds ¢z iS|
Yls ts Cdzd yj mMiso ts HtsB Qo € (d f sdzd o d dzd dztso tsG 5 it d:
f sdzz yoO,j d&3" = Cted Mis Odzdzts o . 1L HEB Qo C ( 11w C toc
Fojdzdyjddd HEEs®edffls @dsdzrl & isditdspotejHisErdrde o@D tizdzts ¢
Ch OllsdzscodHdzs?2 é dBstW sdztcedd dJd&3j dzd Ibsdzh Jdkz ¢t
(tc d #)..

10pm

[ dindzElS s d Mls Odzdzr € d H o 5 ' ChOAUB IdsEDISHOH dptg 2]

] tjLkd O] kjt®dujmMSscet ©OL &ty jddY &S dss
BsteW skscdd Afitcde 50joyj dzd j 1 B &zbuGfnlis o s SefifPir oy j & (

fMmjoHbtiuEbdsL " (

lum

{ didzetsE 1 MjoHBse 5L O SEMdBPcdg By ME d s @0y gzt
ftejHh jMlsojdzdzgd S O " h Olsls dztfbd]g H dzts2 " dsts te W

21



I MOl wa ctekffr dMnhifgisktso AdugdddhbrbigpLs jAssQiPrdnO
s5CMdH yYjtedw @BjbsHtd ©OMEr ddlsj d dsets §desd
dimyf sdz' L so Odzd M YeOujdeOdds’s stc” @ OCGgAs Ols Gzd 5 ETLH
d dzdlstcOlsO vy joBAlY . Ot dg vV sce s, B -rged st gzl s )@
MsdzpYj Ol yjtedy  ddbtdOls yjtedw (1:1 6 &BsdvdE
Bsdv i), O OCY] ddbteOls vyjtedw d ddlbteOls vyjte
cOfmso stedls j dzv MdzOYUO O ftsdMmntsHdds W is ek jedsdzdse
COL Bjtetsd tsls HjMWICO HB Milsj dz i di0stOsad, f! O
yjtefftted Isj B j AGSEO] 935 MHER]. | jSBABHd®BE ldjlsc
fMtsh tcOdz¥ dzOf! MW jtedyj MS OV WsteddO® y@fsdsy,d dists s fip
fmMjoHtRsLY L . 1 sC OL Odzts, Yylsts fted tw©OL dztsy § dzd d
tcOL dzd ydz' | KBt sdseduimMSd) Idfr Codj ydesEgB®iss
bolstster of Hjdzddzd 7 tcQi dzjftieeizs | Histcis i dHidxad: y dzts 2
miyfsd j osuddktdi) M rdtsyjhisavj-&dkodd it Y dzm
dzj S tsdzr S dasd o s dzizls 'ViBH Ist{tf o jcwBhtidds byl GO tetsy stcd
W j tof OdzdzOY tcOBKISO COL" 90l ddalsy to jticdidin Oo t
Codzstetsdzdtelz j Bs2 BstoW sdzse d d .

B s

{ difndzt6S 1 ¢ Mded 3¢ d BetOLYse SEMdH@JHI BHEs J i

O CeA; B) CeN; 9) CeAN.d) CeA+CeN;H) CeA+CeAN:; j) CeN+CeAN [5, 56].
22




vOCdd 580G ©OBBISON fisHj dffdefika] o da® fiy
l LOHOdzd | oz dEs e Wstoftge dff dzls j L © ftoj HD j Mise j dzded € O.

[CMOdzOIsT fjtejmrsHde 7 d tWjHEBL jdBjdz dgr 7 Bjls
fsdzzyj ddv f(stesh s sCdydaSsels ' ®ls tsfy (fighelswj LL GPdzts  dag L
EMmlsts?2 yd sstisfizl€ stz o) § tod R teOdzj ded d, BlsdzHMmd € jsdztsdzt Yy
tej OCydd. | HOdedes?2 tcOBslsj o COyjfMmlej fGtojHhjml
dMmf sdz’ L 56 PuiAf)®Is 116 ¢ @O Iy drjjjte Bz H Zls tOMMdsis tcj dar
dsjtedsd yj MStsets tOL dzsy jdedw L Istsets ftej HM j Mise j daded

13.{ Mt j dedesisd Mtesj dzdw d IsjAEBeA ] BEIGC s

1.31. RiMMdzj Hise Odzd j Mls tc HE(EDBAOHD S | ke 2] €z 2
stod Mis Odzazd U ) U@ HirjdsQg Bl dzO dzQf jdcol ¢
CHE dfisijodjvhdisfo @fL [ ¥ dzan j dz20 dzOteW HEz fio B Hedz'c dfdisd ts ¢ i ¢
zO dzls O dz§5fH s0dp 8 Istste T H O dzdzts 2 tcOB SisT s dm" 9 Odzd
MstekS stk MdzjHkzshdds BSBKLOL t5d: fMists ‘Q:Is,tQO ftsfls
sdftse Mmdsje, yjifejmizEde @GNy 4§ @tz Wiz -
CtodMlsOdzdzts G tc OMYmf ) 5 0 H@)si + Wtg oo © 2

Yite§eMOdOsdy 2 Mmds2 Mt L Oy, dd esd
o lsEEREE2 oBHT b Ldzoquzls[waéfé{g
SOYH'2 COsdEdyfd IStej 3v CMO

5OCdd ©BcHoEdEss CdHEsesh §F

9

By OB SCkyjddd yjtdw, -ftddOHd )0l Ho
Odzd 5 dzO A5t ztstetsH O, Ctslstster j { didztS 4 dzd y ©2dzd L
tOmMmisswddd (42,52 i), (o®P@E@sCtezyjddj yjtedod
SBtOL 53, ¢ttt ddzOyd ts daugtsg (tdscidf Ce2(C204)3A0H0 PAS

NICMOodzOE o HOHMSRE MY o dzbfidsi, L.
dcOdHisdy, Mslse jlsMmise j dadzs HODROISY ts 6820 Q@@ls v ¢
sfdetso dzts?2 Mistolz § Isdz joQidn @ ¢ 18 i) okl PO dz Ayl ds@[eR BT J. Is Su@ ¢(d |
dzOC d&ZOH T 9 O sM¢ OH IEE Mez® d & tizby O tiz@ets 2 s ©Y digfipdy Qudiy
Mtz C ) .( ) si3d Bsls tsEEfpdzs oE@HED o HT o B dzd¥ 02
or fsdzdgv s Is WEkdzC ydy  dzdevOudzH sa@j tise @ fip® dzAslod >y jj  fifndzts o
9 BHBSIeBHMZ = MawL j 2.

23



/%%ﬁ%

il AL S

%%%

[ qindzt8C 0O) -B§ Mp@&OIsdz’ 2 Mdzs25¢ BQdQlodd Ay jedRw  f

10tedM9 dLBBLOY j 200 Qe ABHOs ff 5fls to igQzdz@ dat
CtedmMsOzzsc e OW d yf 6 d d HYHd@ezB 358 twwistsiisY sz tcdz J
dLtsBtcOY j edMjtcdd®IsOC Y| ftiistesj d' ,dz2@d & fHHetsedzgzr ® O
dej i34 yS$dn dMMAQP HENHPE | dishE G p@kE" Kt j ssd3 B
yjtedw, CtcOfMidd Isits Rfpdglistfszi © o Bsdzi CEdzj € MOAR.Is O
Yo Jj Isit@ls ts dgr Eedzj esHO o disdzj € & dzjo s s O R[Nzt to fis ¢
Bdzd y ©2h j2 CtststeH d dzOyd tsdzdzts? j Fhigeds s d3y j tddvin dztsdstis azie
Bdzdy O2h jets w©Ctoky j dzd ¥ ts dgdeticid v 5 € tgbsysjtedad] jdzOy j te d W
CotstcHd Oy sdede” 7 fsdzdt Hictse . - SO dxEAs de'lzr Yfj d&H H a5
ol o1 é, st Hdzv EZHtBMIso O ot tcd WelsteWic G ts tsA@HsH txdgEsom
MsMjHdadn Mdztsy 8 tsB 5L idgOulgldz" d taQjLdde’ dds dgj o jfiptastis o j Is i)

{ qUdz9S A tOG d3j dzls St d fls O cdzd-u g ME OB Ofs G OWD &

24



1 fsetsHlkz tMlsOeh R MO *
GdHOLO dn 2 dO QGIsils-|d3cj’+)I,s¥
Ylsts st idddd BtsdejjBzdzls H O
s tsudeff decffte d ¢f godzd Is OB dzd yJ
CosteH o diPls PgRicleR s 201B.00 1
OB dgd W). © OB dzd Y @f te j1H fyls O o dzv . L . .
sted 6 ddzOdz dzzs sOBdzdyk Oltdidy 7 SCtsteHddzOls H d
L MsElkC sk &lE qH e Ols 5 9 p [ dEEs0 ] OLdOdst
COds Odzsd H 5o, Mk 0o dzj dzdzlz Yuded mazy Mkl
o HOdzzs? C Qs w@ONEs f§ddor o C209A0H0[S8]

B dzj § & dzO d3 OB O Riz@ds © z &zOd3 9 5H' dL Bddy 02" j2 (6t
O10i01lT S dMdzstesHT Ists?2 MO dzgj HisMisse jtodets B tcj H
Wyj ACHd Hte OO tCMOEOO vyj tede?, tdfOmjidnjls OfpddyjRtiddyahjd
= 11, 479 6630 1j0,, 392 i, b = 114,52A. | HOsZs
fdzz YO dEtsy dattc CoLdptiafe) ( fwlsts Oolstster ¢ OL Odzd o
58l 1 0ftddd e, o [SUPH Jfin dag Gesty Ojdzd d  &Oi6 & HHSOBIOO YtE[&
ModkzOtedw HdzW EZHGBMIoa O SfdMOdw or BdBOEZOM! wyj
vOB &G YO ssteH d dzOIsT Ols ts d3mers Hadz' fifls tasA ChjCmOAsRS[57]. 0z O dzl

L“g(c:zou)f“’"?(' La “a (7) Lo (050, 0 0 P ra Ce Pr rd ra (7)
errors  Ax Q,cco2 0,ceez 00003 oo —_— rors A 0,00 -—
AR 0,03 06 ( 0 — Ie; G;r)og —
3+ 4z C, 004 -—
i x - 0,60 =
p (7 X o,2004 || ©,781
4 ¥ 0,2130 | ¢, 301
z 0,7958 || 0,218
B 5% -——
errors Ax -
e x ,2921 || 0,29
47 ¥ 0,6958 | 0,310
AR 2 05708 || 0,091
B ky 58 -—
aca
c(1) x o(9) x 0, 3068 5
¥ ¥ 0,301
¢ Ed 10465
R 5 ans
c(2) /l (103 >
e Fny
n o
c(3) X
¥
':'3 rrors A
3 A
o(1) x Az
Y ‘ﬁ
z Av.
B (11 X
G2} ¥ P 4
¥
4
R
u(3) b
g ¥ werage of
4 shifh/error 0,037 C,021 ©,037 0,042 _—
B I3
c(4) x Gy303 0,172 0, 3¢ C,0% -
¥
_VE. o - 10 u =7 o= 7 0 -1 0 -5
0(5) x 20l i 1483 1528 ——-
z
0(6) x
b Uy 150 0,190 0,160 0,130 0,15
: G,117 0,158 (3,130 0,108 -—

25



thy 9o 1909 ¢ H HE60|MG.Is dfi OBz figdntzts ¢ d istE @) O dzO Is s ¢
ydtedw d dbbstedw, d3jdvls! MtsmisOs fted L d3j daj dz
Meh Mokt ls ftosldostecj ydw 6 fsotsHkz MmMisOesO d
Cso sted st H SO ISLj0, tsH dzOH ts stz O©4sls tiip Iy IOdAglg e 589 d H 6 OIS |
[61,62]d HO¥ JHB@RsO [ sy dets ftojHY Bdzsydls!, ybts dmna:
fJtey i3 dedzese s MsMlsOo O, 9 C(tltes? MtsHjtey Odzed |
o dzOy desisd o 5L HER O.dztsl Hdgdy it & sdf F)@L s O dzd W
YoL fjtj i3 dedese s MsMisOo © ftod [64 65 H tclOts O 1§ i dats "< J
dimn BHdzs 2 MistczCIskztej H O dzdzO W WOoLO wodzw jlIlsmw s
M i ydodz detsjy dzOL 9 Odzd j Oe 9o OC Odzmd sdedzOW MlstczC sz ts

dlssd ] ksl ts ftcd GBtOL o Odzed d ¢eoo0 S iPdiihg @f jeHztdz0 B |
s8¢ MOkOIs 7 C, ZOdBtsdzj j WQMpldsEUsdts H d I3 Is 820 df d3j dijls
B Mdztsj 8 OV o tHO, M Bklstsydsy ddjd3 L dylda qjOsEe
fj ctsdedg? " Hj dglsofgitflisj ff totsB djsdigr By EWE) dedj i3 5L d
ZOMistswh j dizgz dBsdzj dzals iz H dzwj ffiliscizdyy OV s tst€ HIOPQERZ Otls @B tlg] As, d
fsfrlsOdzdfm: HMistse jtodes kIstsydzd I§66]. § 5L  § dedz® © Hzjp O
o dzj ) fgd J todz@'r ddCS HEY BteW HEsSYJ d20 85 Heobkdz §sLdydw ds.
mMddzlsj L Jteso Odzr Cted Mmls Odzdzr d ttOmMh dWteseo Odz0 Mistcl
ftcOL J QHdnddgmB.Istcw dzO s ts, Ylss O Biz@dzO |4 eots o nip jH tE] afif] oz @
O Bsigizé Iszisd dzO0C tso ' 7 ff isfiadztwg 2l 2AsC HPez@ OB  OffridHL | tasH@ 03
odzj Ndzj MW jtedzr » o tsHT™ dzO ClOOHT B t<OBIstds@R  tsod dfsts
GdHtOIlskz. lted 1ltsds o Eklstsydy dedes? mBded@GGzlc | § tsi-
100%t» jtesW Isdzsmilss ¢, o Ists oatejdzvy COC COYHOW dL H
Holzd3 fsLdydw ds.

J tcOB[&F jf tcj HMIsOo dzj dzr Mtk Etsdzis § 5 H O Bz020 gzO
Bdzdy 02N jets MMjHO vyjtedWi diGdeslOQ#Oezs | [ j Geelzgatizy
Zlstsydzej dzad d Mls ta EXHIODO dzdls QEOfMils d ydets L Odgv IsT j L d Y
otsHr , Ctltster n o My sdzyddsfhm:! Mmjd' d&2O ¢ Oy

s O0Cdds tsBtcOL Sl d MisBIEO IsRELCOPOZOISO yj tedWw , ddsOdd +
s5C MOdzOIs Od3d 9 ¢zO azls @rdats ds O HEzjdZd IS tdaIsjiHtg jdzO tH dzZOC 5 2 o
ftotsB dzj d3" M Ekltsydzj dzdj &3 o dzj " dzj MW j todzts 2 9 BHT .
tcOL 2 stoWw HisY  dg" , Ists B " dzis O Ltdmfcfypdy 8y @alzls tsdzj M@ IS dz'lz 4
dejSfiisdz! € dds §sL dydw os.

SO FDISNBLRIN 4

26



1.32. R dojQudEf o sl Uj MC BE & ©OL dzs ¥G.0RdM0H®) 5§ @ il fizj |
ty9)

lisBABHdBE Gldjsdls’ , 10qdist Cidsml ¢ ts &0 depkigas I
fsi sz t6OL dduyudY o sy Ml Ijteddud Mits@dd to
Mo 52 Mis o O d3d O deCHEA oM tegzH s o d J M zsdzdztsmisd yd tedw
sCdMmdzj dzd™ HE 4 HCO)AOMAERY dzd FL €S | s dfq Oy s @l
SCMOLOses 16 d2O@ MsOHdd &S dMmddls ) dddtsd &l s gt
COC ftcOo dsdgs,d ¢ @gj Is i § o ditlatigsdzlstz O L figtisey fj stz ¥ 5 € M) C
COL dztsy § ded § dzOUd dzO§ Isd®, § N ks o) [6FJtalf M@ dzdglsp Jff s Ml h
fosdjyssydy = cdHEOtss ftod bkjekdujMStsd ®OL
SBLOL 5o Odzd j Wjdmd Wis Ceif/@iceateds 5,5 [7M); 0,5[68, 70) 1} tetsdij 4 ks
CdH OB sfg dzOtclz ) j dzts dzj B '-dlzfsH tc @ Iy tHaf HEOAFAdr@le'ts 81 OB
O dzls Odzbsaf Prish Nd § tesls j S Ojls fsAitsydd SBLOLGAE BjL
cdHEOlte . YQldzso dz®@ %) (EBOdY j sfiw o d dzblBads, Odzjh j
SH @O KD ChfdkY j siwi23¢ i H 2 1 O YO kO tOL ds[8s) dzd
s sMisOodzj dzedj tMisej dzdzsMisj 2 HIGEdHEOKOYdd s
Bj St | LIOE.Cdds il weds MzOdzls Odzgs dHse  fted f jtoj At
Csdzdyj Misdo, s dgds OHElsste’ & EHOMY jlsw osHO, §sflsjy
Efddzj dedf j d3 S tssteHddzdtelzs h j2 M smise dztsMisd € deO tf tsosc
Nd d2Of 0o dtj dsfB " j dQdzdfiy dp &L W Afylslz 34 dz' M j ded § 3 CesEDH d
fjtco @dzOagOV Isj dzgH j deydw o' H ] dzj ded Vv tsfydzats 9 dzsR27 0d50O4n
qL ) dz" jlsfw. I sSHO EHOGYjlsfw o Bodjj hdqwES s H
4i6 stzdl SfswsdmisHdls §tod ofMj Bdzjljs 0dzdA®)s? fisojwdsy
2i3 &sdzjSkdz otH' MsOdssdkmw fwsuyddj, J §sihd
dzedL"dj cdHIBOEBHtcOMisjcdzCtsztedgH © orntsHdIls o MistclzC I
fsstgz ©wOL ddudwy o ftyjti o ML J radddisaipnd d fmdzj
ZOdZIsOdzsdHdzse 5 My Olsdw .

sdMmlsj BOdL JtekY HOddz j 65 kjteddujMSsdz ©OL
fpnj &ZzOls! ereatH, Yt M ko jddujddikki &ddipofipidsdrdzz
sCMOdZOIs 59 ZOdzls Odzsd H ts9 H dftSsjo " MP PY . M@ tzis © dz d
LYWW Chtsd, Ut fesyoudaf fflsmve, LB Mo dssdizts d disj di3Y
5CMOLOte ls ddadz & [BB]OH G tnfG el Ceraimaly O sl fiy GBS to
LOL ZOc 08 kv fted MicOo dzdfjlir)loz’ dets dzd L S 52 Isj &3 j tcOls

27



1,0 2°C
40
. —d
-1 4
o} 20
—
{380
JMT
[ of a2 ~
& oI’AZ'
. {300
Jaol
. e
Lo e ProNd SmEubd To DyHoYErTmYbLu | 500
P I O el i i i i §

105 100 095 g0 065 rA

’

{ diidzdL 1 Qo dMmd ddsMis! Isj i3 § tOlskzte dzO YDjdOAR Y JAHPES
COL dztsy j #@Ou):AHO tsls  te O ¥ qlz2ij ®=6;n 216& = 10) [68].

dlSOHdY OL dztsy j dfdvv  fticlishisQ RGDIg A5 ufjglmizal § , 5 U ) GyidzEu
ZOdsOdtsdHss . v j Bf jteOlskzte® tOL dzsy §j dzd W 800 A©,dzO K &
LOMBjlsdets dzdyj, YjdB k2 SCMOzOss HIEBBAGS HOdzz®
COddO yjtedw s@idgddy dedfls dadj d'Bwle) od ds@izls o @
sBi Whdzgj degdd 1 Issdts 1 WW iSO o ) n Odzf2 3P M iigzOK 5 @
s ted3d ud MEtsy ©wWOL dzsy j dedd ¢ BeXMagl, Cq(l)eN s H dal Ec
f 5C OL Ouztsts O L yis ¥ j dBdfij © dsOsthrls ez sdE I dz@ls BsMW j toj 1§ to
dzedL Cdr Isj B3 jteOlskzteOR, yYyjdz o MmMdzzyoj Isjted3dyd Mt
Isj B j cOlszteOR dOYUOXZO tOL dztsy j ded ¥ A CodzOfis Rz \i@sjin
dzdjCdz¥) (HSAd 9Rtd tOL @tizPl Gd dl)j &2 MOC @&zj dz f toj Hdzsy d
syjdz o90ydets?2 MOHj2 ftod tOL sy jddd tEMOAzOIs
COdBdzO a3 sOdzdzO Hts Misj §f jded ¢ dMmdzj dedw 3. dz! rdd d
OCyjtibstecsdz { zptesdz®o i § ¥ tc j@Mmils! 1 dzjiTls tc ts dedzy &
cOL o’ o q HOdz! dgj 2N j 4§ cOL dztsy j dzd § N HHzZOE10 .
COMBOtdo Oj &8 7 &RjlsOdkdss §toskjSOjlk Istkdeda @
sj B j eOkteOr dOUY® OsS ¢EBkddsj gzdzdzs? d  d dzj tels dats
dzj L dz2Oydlsj dz' dets?2. [ty des ftojHYtsdzsydls!, ylsts o Mo
(1) toj OdzdL zj Isfw f sSH B dz' 2 B3J » Odzd L a3, CEtYdCd' d to
l sfigz! Qlpted 3 Hddemise j dede’ 203) dzt dz'tcd H ¢z §3) delstso H dzw
Emists? Mdeg W dz¥ S dMmdzj dedw 4+, ©bts dL sofMmjn ¢MoOc

28



mMdzz y O sjteddd yd MEBEts ©OL dzsy J dzdWw BEMOZOSO yJ
dzOBH® j MY ftod Isj i3 j tAh@EELORSHAaEY jo O U] tsisdzd y
LOC dzt yojlsmw o Itsdz, vyt fted jet BEdMmdzd dzed d dzj
Ctsdzj ydzr s ftesHbkzCIbstsds sCdMmdzdls jdz! detsets Isjtoditsdzd L O

rimwisdeosHdy | BECMOzQF tod 8 dzdzgl @B didbr] jHaShH tc Ols d to
sBtcOL 59 Odzed W Emiss2yde a ftesdiy Y lstsydz n GdH O
s5CMOdzOIsT sSOCyj dagj MisOB ddz' dz d ftHe jteca O Isfw
Isj B j t OABMGSC. 3910 Htetsyj Miy] ceQaCizt jsdef Hyds ©% i iz Gk
MMl OOLLO3 Nz j Miso s Odzedj SCBBIstster n dz20 Ctder n (s
f &zOIsts. t O LOdzts>H jted2ds s © SHDY BN Is j tod L 2§ Ismw G s
EmMss2 ydetsmis: 8 fJtotsdii y zlstsyde ~ylints j i o degzfiag B Is s ¢ d2'dg
W toj HY dzj dzdztse s MsMisOo O dzj tBtOL EZ® smw. [ HA&ZOSCE
Bsdzj j ykefmlseadlsj dzz dzOvw Of f OtcOlskztcO® W d¢ MIricTh, jDg s
[73].

l4dvftcOQodzj dzd | BBGW sdztse d j 2 duEEjifipeHEaRE g GlGdrts N,
CdHE QDO Is Oy J ted W

[Hddz dL Ghdssd & fklsj2 &YipdOe ez dged Wb s
COL dzsy j ded d G MOdaBly @ Wjstg v j Mlse j dzded $ © L OH O dzdzts
Isj tedsd ud MEBsd3 tOL dztsy | ded ¢ dztg dgPJsls s ¢ dnte 1 d3ty istzpiPls 3
Wsed' dMosHd & yOMmlsdly HiOjdaddi Mis® 1) wziaff OB H ks
fsmowh j deder | S t5dzls totisSdts d HADS o st f jddzdzts ¢ 5 1066Ld H &0 &
5¢ MOd&Ok al), i) tgdpy sz L o Ouiipfsjsdi dadabdpdsts2 ik OB dis ji 6
fojuh jiise j deded € O.

I OB by dlgy 4] ls © HEZERAEO § tso S5HJ &Y §ted oL d
90k’ dieso Odkzd M’ Stdeyj delsteOydd dMosSHA & toj OcpHdzS |
Mejur . 1ted | lsusidsl B Somfd s ©ddrz'ts tc Y © drerd i dizts 2 1 Rzt
Mo sH OV Estel sdsedv € tod ilsOdzds o L VStE jid@ dzOts @&, @ dis|
Oo s’ dfls dgjsws® o Mdzz YO, bksdfls' T GBGOL ysse ©OL d
Mizz YO B e@ujydde, & St OEa dzs Bz &zOf ©Oo dzj dzd s  ( § &zO

It O878]I€ jio d ) ls Ce@aDs)sA0H0 § dzO M ls d dzy Ols ts 2 (tc BEHENE S dztser of
Mddalsj L Jtctseo Odz" BT Miste”" d3 HBsBOoadzjdad j 5 tOMlse stcO
fted §jtj 3ihdoOdedd. " dafsj {YstS @iz Qitatzdz’ A IsUste defipls Otizdy

29



YOMmse dz0 o UGIEGs HHofdzst 50 B EOL 5 Odafttd H I8 &d f
WsedkO Stedfls Oddss teffhponch)j.flsiorj dszd § ©®C QL Odzs o dzd W ¢
f sdzd o d dzd dzff d tete s dzd H 15 dzOd fif B &l H s G fsts dfs € fipdDd©jsIOj 2O dst
CtedmlsOdzdzso: HOLEZOY HEBO0SO f sditse @GdvVdL § kD!
§f ZOMisd dzyOls' & S todfmls Odzdztse .

t qindz2 1 d&zOMiIsd dzyOls' j-c B tEBbB OdzdizS MDAOISO yj tod
HSBOQadzjded j a3 ¥ 11 (O, B); BEMdH yYyjtedw o odH]
tcOL dzsy e Hdgj Milso jdzdzd SO o Isjuddedd 4 y Hted A4

] w©Of8|lOp ststeOR] BF &ZO 5 OL OdzO 9 5L dBis p dets ifdds'a
5CMOEOIO yjtywBEteBsdgdiEd. wddidsjL ¢€todfls Odedts
yjtedw d h Qo j dzj o t52 Cdmdzsdsdzd yj 8ddze MispH j 1 to
Yjlbddsted B sd zOBBsdzd2BtesBIJHO ftod Lo sttOL oS s
9 Otc! dqotsh OWOMBISj] Br O ©OE © O it ld2B z® O g FBEEPls AR
Yyjtedv Skt GeEsd@dd fl Htsotsd: dzs L S tcOBFY teRS Hk)
vOCYj] Brds fCOLOds, ybt OCEk: GEHWY,dsE dl y j
s ted3d Wi MCdd3 teOL dztsy | fisfq) joledadDmiztsdz@® & wagjdHiBy).j 1 detsh
PHjd ds?2 (e jterndshlsd §odkkzyj ddsects CHdHO yjt
98,703/ ¢. Wy M@3BoOo ftojHMISOs dzj dz' BfStesW slsscteOW d d,
1 dzj € Istets dedats d3 Cdggf € Is 16 fg 6zt i@ ABEdgH 1 t®© o tc | H iy P dzj dzO

30



(111)
(200)
(p21)]
(311)

< ﬁ 5 1/nm
{ dbnzde 1 Mo HEREEY BL O BCHIHO yjtdw, §odzyjd
CtodmlsOdzdztse ftojHh jilse j deded S Q6] 2B g Uj MS 52

l wWOpFBBjd&z ftesojHjd MddzasjL BECMOZOIs dswiss ik
BsteW sdzse d 2 : UG )] dzg O lstsXzj § dL Slstes i dzts ¥ d izt y d
{t OL dzd ydzOw Bt sdzse dw HtsMisd ¢ OdzOMm! HSBO8 C O3
ftojHh jMmlse j deled 2@y j dzdef BBOSCdr SCtdMmMlsOdzdzses ©EMdH
fmMjoHt@steW L. Rdzlsjtej Mdets, yYlsts oL Oudatsy | dzgtf &
Br dzd ftsdzeyjdzr ftesHkzSCIr M tOLdgr 3 Isj € Miskztedz d3c
f dztsh OH ' 8 EHjh detsBlsdf. 5901 dztsh OH ! ZHjdz dzts? fsoj
cOBXz dzad j &3 ftejHh jMmise jAdzded § 5ayd fifdigiddzdz®B8 0 5 B3j Istst
L &z2Oydlsj .Gz WE: 98 fMdzz yO, 7 dz@drsls d dats S dzlf Yy @Bj6 S tod fMls
BsteW sdzsedj 2. 1 H Q@] Hids®eOEEOM ! Is @ jBs ) desyls+
C Oy frpgjoljls teits H ts 9 -dHsdzdz" dzd I8dOAs Otcj 2 . I uj o hodzezs o Yl Hz
BstecW sdzsedd M B " j2 dsh OH! s ZHjd ds?2 o,
~nOtOCIsjtedmMisdSd B OBPMBY AW ndgg € figlsits 7 dndsdnls © e d dzO
f 8¢ 0L Odz® ~ifdstd@BhdAiz: dats My ls ! f smdzPL ©00 0O, yd8§ dzisds ) ce@tg
f zOfmilsd dzyOlsr 7 CtoedMlsOdzdzse Y BEC tsMls! f OHOEZO HEs 2 ¢
BsteW sdzsedd d Ma tsHUBEES Lfotdsjemtg jisfisls o j dzO0 W & dz€ y d ts dzC
Ctdzed yzge ®. s¢

31



9] Avokeup uepua 6nouHoit mopdponorum

‘j\-’\;ﬂnoucug uepua naacTMHYaToi mopdonorum

Mpekypcop 6a04HO mopdonorum

peKypcop naacTMHYaToi mopdonoruu

2 30 40 50 &0
2 theta

tdifndztld. [ 9O Isdf O BteWtsdtsedd Ctodmls Odzdtse
fsdkzeyj dgdzr = o tOBBIS] [77]. 1tjHMIsOo dzj dz" H «
HAWtcOC IssetcOBAZr SEMdHtse, odzkzyjddzr = Is] t
ftejHhjmise juetdd @tsdg. ysj Istsd3 HedtyL dg@spjoddzj difdtsdztisy j
HdzZw W OL" drHstes@ldsO 10C MO dzOIs O ygj ted

I wOH78dsyd ed3sd ud ME 5§ t6OL dztsy jdzedj CEBRIerPHoOts
Zz{ tsd3sd dzO dzts fny orhj, 9 LOsadMmMddtsmisd tsls o dzOY dats i
MsrtcOdzj dzgd j &3 MstezCIskter ) ftotso SHJ dztsmy! l ftsdish
Bsh dsmisd (200, ] 000 di3dDtetso sdzdetso sd3 HJ Of OL tsdzj .
B dzzls fesdmMisHdds §sdkdgs] ©OLdsyjddi sSMHOdols
tAnd. od@hodH Ot yYyoOmisdy §odkzyoj @dtsce s jsdkdnd
j dzsc j deso MIED , ef¥fdz] des L Qo dMmj &z ks dBsh desfisd
BISteso sdzdzso 5?2 ©BELOBBISH. 1 JjGBRtHBE kOCY]
W tstoc d3r dimMrsHdy » CtedmlsOdzdzse ftojHh jMmise j daded € O
sBtcOd si3H j 2 fiflstotsfojts disifts 0 s cdz] i tdzlzffig Bl s Odzd & f f
fted {Istsd3 Bish dsis' ¥ d HtesHd) dlsj d detsfyls? 8 d3d ¢

BIS sy bEGHRsGY sL .
32



]00 1 L\ T T T T T
= 80 TkW ,
Py L 500W
2 60F A o R
= v, i
i= > 200W
s 40 Y e
o, R O
S [ A el ®
L = —
S 20

120 240 360 480 600

Heat-treated time (sec.)
t HndztdS. l dzdw dzedj i3S totso tsdzdats o tdes € tadLindBOWG degdsvs o«
fMmd oittsitysL § SECM@HO yjtedvw

15f jrnOdzgdL @3 B©BKLOLBO Odzgd™w HMjoHBRSLGY SL T
tcOL dztsy j dad W

sdzj Hizj Is slsdzi Isdls! |, Yls s sfhdzts o dzts § o dzd d30 dzd J
fsmowh jdadz' » §tdzzyj dzd® §stedmis’ sdsSifd K of dedf jefi
cOL dztsy J dzdd t6OL dzdydzr = ftejHh jMmlse jdedzd ¢ 50, ZHj d
cOL dzd Yydets?2 dBteWtsdztsecdj2 d dLlkzyjddr f O8 @dRdlag ths
Mots2MmMlse Yoodzzyjdedz' » SECMdHBe . | OB s to QL EShpaEclE{frydzc
MteczCskzter d WOCkBtetse, jY SGftejHjdveshdn, yj dz

[ dzw ¢ s dzls to s dzw Mo ts2 Misoe fMmMjoHBR@BEW SL T ( f sted
dzj sBrtsHd B f sdzd ZOIs B rOdzdL 53 jY B©BLOL SO Oded W
dmf sdz! L so GAjjtc E[juQSN§ te s tOL dztsy J dad W , d3d » Oded L O
BO dzts dL zyd dz ] zOMmilsswh jj o tcj dgw ftcOCIlsduj M
ftcj HMEOL" 98 Ols! f OtcOdzj Ister fMmMjoHBRBHGW SL T (teOL d3.
tej OCydd dzO0 1 kd " QEHOBL OdIdzscts Mdzj HizjIs, yYlss Hdz
cOL dzsy jdedw, M yjdzrs jets hdqusises ftoddj daj dad W
BOIsjtedOdzses ) L OHOdzdzr d3d d SCdestesdzdtelzj d3f dsd Mo
dmfdzj Hise Odzd f) Hegletstsfy dzgf v  f Mfdzj Hise Odedj dnm Mots2fy
sBtcOL S50 Odzad W .

RAZJ J smw fJtesBjdz o §odzdd3sOdedd sy Mmse, tets
RLEsSYddB MmMEh jmMsekze hdj fJtojHMmMlsOodzj degdwv s d3d » Odzqd
Is § tod3d uJ fg Qiasseity dad W . 1 jtwar 2 B - OdedL &3 o990 HJ dagd ™

33



fj oH RGeS tcOL tekzh j dad § , ftesdmatsHwh jj i tod
ofmMdzj HMmlsodj L dOydlsj dz dz" » EMOHBSE fHtod ©J OSydd.
sBl Widzj dzgd v RBstcWOsBEqddid ffetsdi 2B ptedzd Yy MEsd3 ttOL dz
CqHtesSCMdHBe, (OB dOIsses d Is. H.

ddzt IsjtcdzOlsdodzr 2 3 -m OdzdL d3 9 9 j Hjidds{ty H dz¥fnistisusd ts &
fste. 1 1l MzEyo) dO Wtttsdlsi ti O0¢ydd d=is adsls o
fster . (Bl YA st ttOojdz d3gjde M jded® tsBI Y B3O f§ted
i tste, COLBtsBOLd 2 ftesHESI t©j0O0Sydd EZHOdYjIsh
HdWWEdHdtokzs s € tOfmlszh dds or Hj dzj ded W o5 Is o Mot@m sy
fMjoHsBEEYSL O, fjHmMlsOodveEhOw Met? ISty 7 dj to
tcd OCydd ftosdzdL Odz dzOBdtcddzlstsdz ff tstc. [B2ApHsdRW dig &~ Oddqf
BsteW sdzsedd ftosHEZSISO toj OCydd ftod Isj tai@al s §PSids d3
85, ftHBBA 2 ®BIrOddL B3 SBKLOL SO OdzgdWw §MjoHBRSEY !
B s Odzdzts o . sO0Cdds BBtOL s, COyJ mMlse §j dedets ¢ sz Isd
ftod dzd tor tej OC yd?2, Hdzw Ctlsister 7 2fls O disshl digjtxip’ dzj ok
LOC dzt yOjlsfmw 9o Istsdz, ybt ftejHEZOGCOj diZr jJ d3j » Odzd L ¢

]l &zOBtstcOlststedd, GGHj B' d&zZO o' ff sdzdzj dzO H MM  tels(
sjted3d yd MEsets tOL dztsy jJdzgdw B' dzs f 5C OL Odets, ylbsts
Colasgso dzv jIsfqw  tojL Ezdz sOssd3 toj d&ZOC MOYydd dzOf-1c®y
dL d3j dzj dzd W sBl VY dids O d MistclzC IsH861.92], 1 rldsists®L & OBt
ftocjHMCOLT 9 Ols! tcOL Bt d Wtttk dzOdets€ tod Mls O dzdzts
HOdzdzts 3z f syt ic | HF dzd Is ¢ WOCkster odzdwse hdj d
fesHEClsO tjOCydq. [BIiYd e o fMjoHdEsEl 5L j
sftcjHjdvjlsmMvw tBi Y @ddets? EMOHC 2. [ Mdzd tej OCydw
ojnhjMmlse dg'esC Mg @R G2) , ss EMOHCO BERZHjI ftetsdmn
Mtesjdzed] MjoHsBSYW LT d&oyjl ftojlsjtefjoOls! d
i tc OL dzts Bz slsteOL dls+ fmw dzO Ctsdz] ydesd3 Mmistetsj dzd d
fshdzj Hiso Ols j dz' MA@ ls(d do jBEFOfEE L B30 SBLOL 50 Odzd W
dzdets tBh jj Mddyjddi BI jBBO fMjoHdRsteW st (9
st lsOfdets] ko jdzduyjdedj tOLBjteO e, MscecdzOMmMse O
zdets BBKOL 5§ Bdzd[j dpE®dL TS Oded ] Bdsetslzictse dzj o 52
imMdzd fstedmsmls: ftd tjOCydd fsdmMisHdls o toj L
tej OCydd BEZHJI StjHjdVIs: Mw dOdetd hj2 dL EMC
EMOHS s tedd. 1ted BHJBROSBos?2 Bl Y Bies?2 EMHOH

34



ZzOdd3j dz# h d2 tOL dBjte HAY fHftojHM iMmise jddzd O, o Cl
sSBOL B Odedw Htesd3 Y lssyder » ftecsHEzCIstse . v OCdd3
tcOL dzdfu@@afzj ster fMjoHts@steW L. [Bhd2 GBI YHB (st
ey ©OCydd, tcOMftcj Hydzj dedy BBt 5 tOLBJOd Y tc]
EMOHSd dz20 COYHEB2 MISOHdd tj O¢ydd, O ©OL d&3J e Y~C
dL HzEEodkzw oL dzdydz' = MIsOHd2 tj 0SS ydd. 1 ser hj dzo
f dzOMmMlsdyud ME¢ts?2 HiWBLed3O0yYydd d Mfj<Odedw. [ BO 1 Is¢
cOL i3 t©® YyoOMmlsdy ftesHlkzCIsO ] OSydd. vO0Cddz tsB O
zOd di3j dggf EGPL d3j e O dzd tej OC yds Mz HizJ Is ftcso sH(Is
Lo J dzd yd dzd § HOo dzj dzd W COLtSBtOL dztsets ftesHECISO
ftedeodMmMisd ¢ kojdzduyjddete oCd&zOHO f zOMIsdyd MEB2 HJ
fsorh jddjv QOBEGHAL dese s fosHEZCO o toj OC yd tsdzdzts
zo j dzd yJ ded ¥ cOL Bj O yYyomsdy fHsHkCIsO tj OSydd
ZOdd3j dz' " jets ©OLBILO IktejBlzjlsMy ttcOddL t5o Ols!
tej OCydd dquzsBp@®@S ydgdzy et ItejBlzjlsmMy ftotso
Isj &3 j eOlskztey (dzdL COW MEBsMmIs! tej OSydd d, Mst
LWWjSChdodesdy f slstsCj ddzj elsdzsets 6 OL O.

vO0¢dd3 BBtOL 503, sSBLtSte dzdlsj cOlskzter i ts CigEn IsGodis, 5y
Bzse s OB SIS, 9 CBbtster a dMMmMdzj Hs9 Olsj dzd BIlsd3j YO
ydtedy ftod Isjted3d yjoigUtmds Ots ©L det€ filldpapd® @& d y 4 tsds'd3  d3dats
OCyj dzlsdtelze Is o dzd d30ded 4 dzO Istsdf3, Ylsts CeuEO O @risY |
H Odzdzts G 5 ftej HN jMise j dzdzd & O, fswoedvw,jlsmw oL B
sBteOL s h jegtsmw sCMdHO yjtedvw, Cslsster 2 wog dzw j Lk
tcOL dzd ydzr = BB &ZOMIsw s d&OEZSd d ddHEkfmistedd. [ Mmdzsoe d
Mdesj L O ftejuh jMmlse jdzdzd O M tOL dzd ydzts 2 Bste W ts dzts
MtczCztecr " BY Yy fC - Mots2MmMise sz yj dedese s € f
ZO2H j des tOBBI, 9o Cwltster a BF dMimdzj Hse Odzsfy! o d
feoHj] dzgdwVv tMdzsoadzr » MOHJd2 ) OCIOE dH tsQ kcE@3d B9 IO dz@ |
i MlsOHd?2 HJjGdHtOIOYdd d SdMmdzdlsj d dsets Isj tod
ftcso jHjdes HjIlsOdz! dgsj] dMmMmdzj Hse Oded] MistclzC Iskztcdzr
MBH]] tcj OSydd d or wedzj dz otsL Iy desmisd € sdzlstetso
OL tcOBSIsOdZO tBM OW Mo j BO Ctdstetsdy KeiGHe.dse @ d
0.1) ftod bjtdddyj MSisd tOL dztsy jddd BEMOdzOIsd =

35



I''MABA2. Csul (tRIf[1LUG]?1dC YOuU?
21.f jlssH" dMmMmdzj Hise Odzed W

211 [flsdujMSOY &S tesmC sy dw
[seYsdksecdy dMAisHd & CtwdmlsOddss d f§esHizSls

sflsduj MStet f-Gdas ot P tededaszizgsc s BJC s s O

Bflsdud ME et di3d ¢ tetesh Mot KCal@giss dedety te dsOded v ) .

212. Cdzj S btetsdzdzOY B S tetsMC sy dw
[ sV sdzZsedy dfmatHd - SCttdfmsOdzdztse d ftesHEZCIS
MS Odzdtelzs g8 1 dzj C Istets dzdd (B0 0 d3qf(S Hei tstirgl cistiltrtass  (QAMVBaiss W )
| 4 3O dzd W N (Hitchi3c4fODdzd W ) . § dzjC Seléstd tisdgds’c jic Odsdfedd L de'j iy (§ T
BgCtesHdWtcOS ydesdzde" | dMMdzi Hso Odzed™ HtesHECISB B¢
fsish s  dzj Chtotddtse s § o iho-g200Fs &6l h jccyts dagdhS) te ts iy €

213. ¢HMMsteB ydtsdadzr §j 3 ISBHT
[ Odgdz" J B BkHJ dz' dzts? of 5o jdiantiissifiidsdgh | HistfEpgEs| dbaL
i sdzlz yJ dz" zO0 EkfmilsO@EAD1C2i0 0 v J (tesd¥dsldn@cts dz, t sfpfmdw)
OHMtsteB Yyqdtsdedzr » EZMls OMBAR OZ0 2AGAPM2A0Omet ri cs, d

214. 1 Stosh CHupWOWOC s dkj sted™ d § sddsf bW d d
tqlse j &z HO

Il seshCtsor j HdWtcOCIssetORR sz yoOdd dO HJdW
dL dzlz yJ ded § d3, SHdets d3j to dzE yge H g Is jWSdliis tdedodifudyd jyidatxc j dzts o
dimMmdzj Hise Odad j ftocso SHAdzic dzts 2 o € Ry &5 j dilfTjKe 1200
CotckzdH s 59 jIsT H dzw sBteOL YyO. 1 OG sjLeH iz & B te Gslsy OF t
Isj B j cOlszBC Mt B0 B tcts Mdst/Begddedd ¢(tdg] jodgy j6tc Ols Iz tc dzOW )
) dLtslsjtedR3d uj MC ddB3d o' tutgtshCOalgdr Huday ¥ te @Y lsftinatc @ d3d3
2 7 5300A 4 .

stsdzd yjMmlse jdedzr 2 WOLBSaT 2 OdgOdzdL d klstsydzsj dzd j
tdsejdz HO f dMftsd Lo Odedj d3 JtesctcOBRBBAdRSES B
Rdzistclz d3j dzls Odz' dz' 4 O fpfifupdf@HO dzB iz d M sdz! L s Odzed j o3
f®0d3j §WBlswh qtcj dzedj toj-Weazj CHsa] O CtodMmMlsOdzdzdlstseo
Zstej dzyj o 52 S s sdzj datpd Q¢ i HoileSdapcf W j R/fcvo s9( 2

36



tstezC bEHA@E®BIsO CMOZOIO yjtedWQo dzif & jzig dgj Bzdzteix
sftcjHj N zPRtctsh CsB r &0 H © fipde & O ) ezt W {5 tizg O dzdzts & i B ls
5¢ MOkOI O O dtsdydzj dzd j ftetsdL o sHJdzsh! f TopasdRls tsH &
{fdmMOdzdzr § +SMYjteddizd des’™ 5 f stpHsh Obdstsc skazd Wt
C.n.dz 1T Edzddts?2 t1901)). d( KRmPufdeaonddes?2 ¢. 1. ( RM

2151 j dzlsc j deslstczC sztodzr 2 OdzOdzd L

[ dzw Besdzts S tedMisOdz! detsets  toj dzlsc | desistczC sz tcdzs G t
CeCOs)3l: 100H ] BOL Odz! dets?2 CcteOdz' ¥ (100),  sdzzyj dadz
Cted MisOdzdzts o  drd ) 'GMsjledzdaty GSs tcOMiso stc©® o 2 HCI
CCMmMf jtocddzj dzls s tOMh dWteseaCj MbtezClskzter ftotso St
(vdedo jteMmdlisi B c\dP@ezuz | 4 | ¢ M'tipCB GO RPC ssB) stej O
Gemini Ultra R (CCBH j Is j Rlatotg, d L dziz y jtdgotid oivl o eHs@)@dzd tc 5 0 O dz:
2905( 2) s. [ Odedzr j B' dzd BBteOBBIOdZ M dhf sdz' L ts9 (
[94].1 7 dzO {fjtedf@Bj @O dzd Isd yJj MS Ov ydmdzse OV Ctstetej Sydqw
Bdzts ¢ 5 ¢ to O dzdzts® & CHtasfifplsjQudir M j 2 fesyj HEtes?2 Cttej &
dzj MStsdzr € da  MS Ofizdicos@dpits? |, o tofff O tc O Bdzs B 5B j MY j
BN dzO didiGdide O dz0 ff SHEEXT @B sz Istsydzj 20 dBj IssHsd3 dzOd
f ts dzdzts 30 Is te d  dets dizd #f to dB df i §SEELXL-2816/@[ 85l djsbelXLeshell[96].1 o |
odzj " dzj MW j todz" A O tSH' tcOL zf steWw HisYj dz fts Hobkdd
o SHBteH dz' jdzjOlddigsig zIs B Is! B dzOtelzy j dzr dzO tOL dzsfy
Br dzd o C dz¥ ygaglztled p. EilssatsHtstesHdz | Oltsdyr B' dzd [z1Ist
ISOR (Is. j . Ols ts 3" ftoj HiNls Oo dzv dzd fiy* gL slstesf dz' o3q )
OstsdOdz K GMEZBslgsykficpe @D sSHBteSHO C(tteHddzdtctse Odz
stftej Hj dzj dz gL tc QLzdes fijls dztf 2 2z 1€ ©tgdz] dz M dmf sdz L
Cts1 WW dydy Ozls@dedz’ = ULSCBE fiiiistsBs e jIsflsazs M jes OltsdizO
ftod dzOH dzj 4 dIs o st tsi@ddAg dzf &zd Dists@mmissw dzdw O

sted Mls Odzdzd Y ) SOACOfpRMBIHOBIS HOO tc OMh W B O©&EOdz@ 0. ¢d3
(140, RS W dMmftiz LsoOdzdj d3 HOdzdz' = BsdesC ted Mils O
dMfsd L Baf@@OPLEBESR] Iste® Oxford Difhijlhitbon, GEmd
KU) wlstezSskte® B' dZO tOMh d¥ teso Odz0 1§ tesdstc Bidgsls ts
SHELXS (Shddrick, 2008) d Eklstsydzj GEELXY (Stidigticts dz' 2L0tXe5QERE) o3
(Stoe& Cie, 2000) 9o C€Oyjmbke] cOWdumMitsets ftsdz L B9
Bsdzy Cdz atsHT tOL kY BteWHBYJ dz" ldsts dysiols ™ ety HIFS tdf tsH Q@ -

37



dd B" dzd tftej H | difpider B ABINCEdd C s dzOtelz ) § dzr . dzP dzw
Bsdzj SEdz atsHT dL BdzdyO02h jets Ctokyjddy MORBOtedw
cOL dztsflsdz" = SOl Abkztgs j, O L MY d3izOk IstesQfigtaIstls v ddnytg
fis OdzH Otolsdz’ B3 BIs ¢ dzts defaddjj Az @, APt OBRJ stetso L slstes
O3t otSHBESHO BULddy LiPstsdsj SB@® 4 M hets Ols s di(
f tod dzOH dzj ¥ d Is o BHBteHdz" 2 Ols ts d3. Jcpdes @ & ¥ «
Cted Ms OdzdA3E OV thfpg 2 Bt H]dvWdd M §d3tshCrysAlisHrds s c
(RigakuOxford Diffraction, 2016).

| sdzes € tod s O dzdzd Y Sip@CH:AHEBESOdz | fisdzz yj dz o toj L k2d
Hd GdHtOIs Oyd JLO-c]frtaHsAEs ¢ 89 tsigy] dof A fitsddgte OisQ drzelz@zstdz fyls ts
tcOL 3.8 . t OMh W tetsoa €O MlstczCIskzter d 4V Zlssydzj d
Smp(C204)3A.0H20.

ldLEzodzdL Oydw tOmh dWtecso Odzde" » MistckzC sk te, o |
i tcts o tsHa e ONMsateiiry4.2.0[97].

216 jted3d yd MSd2 0OdzOdzd L

4 d dzrn tots dzdp'u2s vQdzO dzdfg ff jfik Isdp@sfiglfy Isted j 2 f tetse tsH d dzipw
STA449F1 Mmts mM¢ tstctSHdstw/Ogyd ddzCoc tefiy A3 (8K ) O € ¢ ) diz® eI H 15 d3C
sOCyJ o yd flefszl e@®tdaias &j .Isj tc diz3d YJ B d P tc OalaOrdaf{dz Is.8 A
S. 4. uRmaf 01 ) .

1 O dimd dizgtsmls MemMls©oa © EdHKOIO sIs HO9 dzj dzd W
sCdmdzdilsj dz¢ dese s Isj tc dxdsfadd dzOH sk Adgh@'ls O ytf tedfsh + & |
Z fls ® 9BFO0 (Setaram A tc O.dzyd W)

21781 fiptejsSid s §

) s gL 8o Odzdzr j] MY jSlter SCodBddOydeddses
fojnh j Do joABBHISIS Is to s d3j Is €Horibal Scierdif 0 ¢ f &6 MY J ©d d3j
fteso sHddzd ! Os sk tods.dsies] esdgj filds dets ¢ (1 L L) .

218 Odzsz e dzso 5§ twBOMlhd Jaag ML T )

t OMmftej vy dzjddy yomsdy sE¢MdHO yjtedw o §MmjoH
fott. CSMYjteddsd dzls™ 1B diAd O Y l4cBHK Jpaag(fiaton Pae® ¢ o iy to d
dmyf sdz L CokAtzddjLdzlzlz yj ded ¥ d dzd dzj 2 dzt8R 0¢ wfefelyd 3O y@[cec2
B dzd tsBtcOB sls Odz M fdish s fosctcOdizdzdz =  OC §
teOMmMmj W ded W tsfipde s difiH (fth).4 § to

38


http://www.youtube.com/watch?v=UyPHgSmmUUo&feature=share&list=PLVPW8NM5rINJBXtTd5Dk-5TfeGyFOhRGb&rel=0

22 ilssHdSd o' tcOh do Odedw € ted Mls Odzc

]l GABH] tOBT®BIsT Br dzd tcOL tcOB tslsOdz" g jlsHHjdm§ o J¢
cOL dzd ydzr = ©OL di3j tesO d c¢c0OBdlkkzmO. v ddalsd L d to
MY sftse O®Rd : fted SO 9 0dzd j &8 tcOatBaOo dxf figtiss iz’ ™ s H
fijted StodMmMlsOdzdzdL OydJ 2 gL dzOfmr h j dedz’ ~ tcOfMmilso Stct
tcOMmMlso stcso .

dddzls j L Isdtflaiz@figr - C to LGIOMBAMMAO ts@dzh j s o dzv dzipw
fted COfr o0Odedj &3 t6OL B O9 dzj dzdz" = tcOfmilseo stcts o dpddisvte C
ftedetslstse dzj dzgdv tOMmlso tstcHBHG MR HAL 6.0 ' BWCte { i C
[ dzv ML HOdedWw € d fipdsR0 diptinj H ' H C I ds@d G o o @ dad j o lHYGlZ
cOMmMlseo stetso dzdlstcOSO yjtedw d hMOojdzjoas?2 Cdmdzsls
fsHSC dMdzj dedzglzs (10 (Be2) H@Its to vz® 2 BO5ABUE \kldz ) (s dzy o ' H |
siuyddedd MEltst §H tc@®PEOs dsdy) OMOEOIs Qdidey d W6 dvrd dz?
ftod CtddzOlsdats? Isj B j to O ISHELD):A 0D dzlis iz M § g & f) iz® dzéipts ¢
ssdz' § s SOy Misa j d fr o dizisiy GNQRSHID | dly@ dff sdz! L 5o
SMNO3)sA/H0 (Y. wwd dals j L Cted Mils Odzdzts o ) Gz G (Re23:4 @10 s €
fteso SHJ &Yy OdzOdzse d ydzts, ssdzt €5 dO MlsOHdd { te
tcOMmiso BEMmisdg ¢ 5 dzd Is tc Ols GEANQ)EIO, @@ dfj g B L OH Odad
( Bsdz detsj f@eQedAsl). j dzd |

I OdfAHs § BOId Ui MSE st d M dzd
fejH' d20 ©OLBjte §tskzydj & - zts
wsstedy kojddujddd ¢fnfmstsdiyr \ —
L dzOydlsj dz' detsj [2¢€ toclztff telg Hoiad jj iy etg dd

ftsHIso jtey HjdzdWw {lstsets WOCO BT dz'
tcOMmiso ster dmimdzj Hizj BsEts  Ajds | HIl 80
tOL dzdydzr = dMEtHd & L dOyj dzdw 7 i j
&34 H dzj dadzts j s n dzO Y wizpalzd j totP i) dzk
CtedMlsOdzdzdL Olsstej HB € tsBdzOIs dats 2

v O fnd deals § L g mbs O ik
sfizh j Mise dzv dzfyw d3d H dzj dazdzts 2 H BOS

cOMmlso stetse dMAtSH A A tQJ-OJGJtdzBf@hC O}fgimlzﬂﬁ- b)iqdzls<5%
L G QQiz(EE0n)3A 0H-20
Ce(NQ):d " Oojzjot2 Sdfmdsl . EFt &\ b dudes? szqu

© Ofts o f5ts dzv dzts 2Atc F W 2 I§ 6h 2 H dpj 2 dMosHdy & toj ¢

39



CedmlsOdd , SCslsserj BMdd sk¥dd st Odr WO Safrd]
M smMsetsdd B" dzd ¢ sdzzyj de" dzO¥ e jsudy j i Datgjzdfddsi Y " o js c
Jesdss, hddds? desf dgelsip®ssd S qn &g

235 jteBd Uj MS 5] (CDGUIEGQEEILHAO (x = 0, 0.1)

231.RLEYJ dedd L Oo d Mmifftdsistnils i Qs jgded@d ©®o dzj dzed v
10 Ekfk @@sElajam A tcOdeyd )ftetso jHjdz Sy jted B
LOosdMmd dksfisd MO Hfstsd HIOp dgtf fA O OLBHF Yy o' H.
fslstsC] oBLHERO M ftejH]dzj dedets?2 o dzOy dgsfls! 8 H TS
OotSH' ©® BBOLY] wWOMMydlsr e Odztsm: s dL d3j daj ded ©
zOo j MSCd ®BteOL yO. Buak@lstsC §dzekj 89 dzdge d L d3j dz),Hzd 56 .
uj BB jtcOkztc® HoHH] Y ds OO 1 sBBGdfiEOm s o Oy
fisL HOo OkOM!' kM Oddj B o sLEZ. OclEtE] 2 d20M] t
S tejHj dzj dedets? s j jist @ siDs @ to jdzO iy u hj pdfidels df 5 H Ho OS¢ as@d
fsBsh s kjtedshMsOl0. tsydzslst i 4 GsoHoavpdd O Raddd » Iz}
Csdstsdzdiese OOM! M §odsh ! ¥ 0,1 ¢cksdys isdclj dff dads @ -
O OL sdz dL dgj daj ded v fpsGrgsdjo diafi vz e@its 19y IsHasts 10 d3ds

232. 1 6e6dHtOISOYydw

[ dzw stftoj Hj dzj dad W oftsL BsY dzls G s o dzd v dzdewz € Isfizles
HiGdHEKOIdtss Odzdzse s t5BKOL YO, Cddzgi sdS¢k tj OCyd
EHOdzj dzd ] otsH' HtosoatHdddsh! §ftoed@de®r dzdeydgfg tcdigdz
f Otcts o O9BHT ) . 1j do0 R dpdLtyfrps®Bj d3OW cB" MistcOw &
sizh jMise dzv dzOM:! o 9 OCEZEMWIAQ teaf Us jj g dpdeiprsdy. tc O Is Lt
oCdzg yOdz o MmjBWw ML HOd] Eidztse d 27 1flss®@Q d df dztizs &
fteso sHJ dzOM! ¢ d3j Hdzj dzgdzOW é HJjGdHEBOIPREE | B @Oz &
OotSH' dzOH tBtOL Yytsdy ifsiBjtei@us jhyf dff tsdgjtdCdsdds © fls j © dzv
Cter h C 2, ® Mot tsyjtej H! , B8 Cf o fiffs Ow @@ dixfy doo O
Cter h C 2. ltod tlstsdz Isj o3 j iQIOAEEO bty d3w O deOifd  H He
Msle® dzs tsls 12 yOfmtse HEts dgj MEtsdz Cdr MElse o
LOCtrls wtBteOLjY d tls L OH Odzdats? Isji B | E®E@&O M
dL d3j dzgj ded® BOMM- .

rdzv ftsdazkzyj ddy ddisttdoydd s dL Bj dj dzdd dsist
ftetso j injsitatssf Isd yd MEtsj dmimdz v ez j & ete)fdEdXddeiote

40



stedmlsOdzdzr 5B " Oczd ! O tsted ¢ d dzO e 1Rdz" A cYtasjSota
SnG, toyji. Sttt ftsfbkmSodhy djSktdujMSd2 Ist

f sdistsh 6 -CElsOdzls Odztso 82 Isj edi3sy Oter L OC o] f dzj dzd
Ldzj d3j dels©. 1 fJsyj mmj dzO6te]j o Odzdfieh 1t ) h tg) ITjHaCatiotifiy Qoiicl
DS12615 1 . cJ1 " MistcOw & HJGdHtEOIsOYydw Cted Mls Odzazts o d

fsfisd § 4 dzdets?2 § sSH OYJ L dzj Sstcdyd MEsets sSCO HB

fjted MsOo OdzO dL dgi dgw Is* mw . ¢ f J H dzjjozdzBize dzdfiji c 5B O
sfkzh gehizsm! M fsishi 85 MddzdSsdksssets BOMdzO, ¢ sk
Il dgj S sIstster n Mz yowan, ybtser tjOdzdL e 9 Odzs !

BN dzs HBf tsdzdzdlsj dz' des L OlstczH dzgv Is! ' sl@azd i)' o tnisitue jsf
st lsiding dJ dzOB dzt H § dzd "6 dHHjtEQ@lHQs Ofistfy JdfO Gl © Odzed d dzO
LOCte Issdz S Bdelsj 2dzjtey Mt Mmisj ¢ dzw dzgdz” 3 € dzO ],
or M BE HOodzjdzgdw f Otctseo o tSHT 1 G L OY Bdztp fg O dzfif & iy |
fieHMIsOoadzj dzedy B (syd M, s tOMMBissistej Is i tc
WislstsetcOWdd BN dzs dzj o sL dBsy dets. v IssB' ftoj HSlso tcOl
BN ZO0 MEtdhstczdteso Odz0 t©j OC yd BdaizPw Mk Y§ ZBEO)SOS 3
ftesosHWYN d2 MdzsAV)5C filsd HjO ®fduzsfo &f 5(HOY) dzOY tew 3 j dzd
Mlsy Csdz wyj2¢d. 1 dzv ML HOddwY ftseorh jdades? o dzOy d
otsHS?2 d fd3jh Odztsm! o dzlz lsHtds ¢ ta jCAG" diy tfgdfts  fridsjy GG dsOxigx]

233. [ C d mpafisdz 2 Isj tedzgsdzd L

] AtHj] ©OBBI" B dzts dMMmdzj Hiso Odats o dzdwdedj Isj
O IsjSCMmsktedzr | RrOLOCIjtedmisdSd tBtLOL kSN jEsMmW
SBtOL Yyses ©CMOZOSO vyjwdOlsdieisp @ olzdz § S1pAad2t® Iz dspgu
U 4uOMtses, HsotsHddzd dO otLHEzA | dJOeA .5 j 103§ O
sl Isdlss , yYlsts Hdzv §dzdtsets tCdmdj ddw o +Isdn
fesyd MMO ¢ dhdzj ted  dzd f tetsy ffinly O s @] dig>in MY s fipls 'O
sCdmdzj dzad ¥ o Mdzzd&YA 2 3)ts i) lLGa0dzw d2s8 @BfiYfs o flisSts Is o 7 ,IsH
st Iktscts, BN dzs dMmMmdzi Hso Odes o dzdWdedjy Hdzd s
fd dzls § LAGH , 2 500 dedOCdRdij s Islsid @ jOdads) WHHES § tod s Aesy it @
Aw dz0 IjShkteds j] ROLOCIjtedmlsdSd tBteOL yO.

] StHj tOBslkr B' & fsejHjds JhhdjHsse Od
sCdmdzdlsj dz' desd3 Isj ted3tsdzd L | . CCMmY J tod d3d dzls o sy b "dzjsfi
sCqdfmdzj dzd j eBy) Oz Osdo o OC kRGO s O RD] §E&dls 2 6 )

41



fetsdj kSO otejdkjdd 3, 6, 9, 12 d 15 yofs
SftejHj kv oM &0 Meskos StkdhlsOddss M fisfsh @ ¢

24R MM dzj H 5o Ode® BAWG INEYE Mos2Mlse ydhsses d
yitedy d &OljtdOdss dO dr d

241. v jtodisf tesctcOBBJtolz j ddtsj o sMinls Odetso dzj dzd
JSdMmdzd IsJ dz¢ dz" | Mo s2 Mlse O sSBteOL ytse sCMmdHO
Isj i3 tots ¢ tis@ dgd3etstizfij figis O dzts 0 dzf dedi¥o) @ sEEEBEHEH FA3 § SH tc
C. 0. dz. s tsdzH dRiplyfisls O . UOOdkJL O dd. [ j 2 B dedeus®y j
ftesosHddzd o $ o Qieyl® dic e 0L jlsdstds jHo O 1+ S M j ted o3 dz
BI dzts oL Wlds § Oy bs¢ 5] joad AP Q.ted d3j dzls o C dz¥ yOdz o
9T HjteyC0O GBLOLYsSe 2 YBMO Mo $ ikgizes s HDEeWE/E, (2BLOQ |9,
SO dZOYHjdedj HB StidzOlbdats? Isj 3 j cOkter o i b&&j
dzj f sftcj H Mis adjtstaddty daftg i@ Oy 42® 9 s tists Htdf.sdz! L s C
Mssls dash dzdods HES e s B0 OB E B &®RO. | OcGtej o s ¢ sd3ddOls dz
fteso sHJ MY Mt MEskshis: ¥ 10 cteOHkMtse o &ddklsk
Vitwer 2 yhbwdy sq i iOdzdz" 2j HidSdafyfisjotg flalzidrisls ts Is dia§ dnd d3
5j Y j cOkte® &OCtk) o0, AT lAdOwd fifftsdsoOm® Hizf' i * 7 5t

ydmssd Okctdy HB CtBdzObds?2 j&fjteOskzter , d 1
L St J tod a3 Hidiplss@ o diigdiEy. dzO
1000 800 \ [ )
700- [
800 1
600 -
600_ 500_
9400—
400 - :300__
1 200
200 ]
] 100I_\J
OI T T T T T T T T OI T T T T T T T T T T
0 100 200 300 400 0 200 400 600 800 1000
t/ min t / min

{ Uzl v Mdaslolfim S MY jtod &3 delstse  { HPd Gawv Otoes dz@dgls @
5B ZOMUsFMisT 2 Otecdtsdz, CitsBifepO WO tesEsji)ls ¢

42



2.4.2. 4 d dzlCiGh10195(10GDC) Hdzv MtsL HOdad W € s tsdzj dz
v[u€

4 d3j h Odzdz’ H CasSdyuPios (10GDC) ff sz yOdzd Isj tedgd uj ME d
ts ¢ ) O dzOtstelgtsHstsj ) 1O ¢ s@ala(CS0)sA0H0, dB3jIssH SO Mmddelsj L O
COLHI2Z 10 fjtot? MsOHdd ftetso tsHEPmbh j fHGoc) i
ftsorh jdzdetsds H Oo i tzd df ot O tsts akfC jote Absjirug jdzd 2 & flplsls ta ¢
ftsor h jdzsc ts f @Dt azj drsH T flsj Cdzw dgdz" 2 B®¥ Cfyp My €
fsBjhOdzd o &jikOokddquyjmMSd?2 Stdsj2djte f Ctorh
ftoj HiSISO tOIsd Is B Mistetsj tc @H\PRzj dzthj o o EEY  duOA @isjBe
[CdMmdzdlsj ozt dzr 2 Isj te dgts dzd Lt OHL jUcQ H tetOtsed tioHsch dDfigiadzts 426 5 1
lsj uj dagd B OMse )} sdzz yj dzdz’ 2 GOCsEBHzSSdMLB8d: L 59 Odz  H
Ldzj Ctesdzdsdyj MStsets Mmazsw, O IsOdsyjedOdB6/NGs azizdy
Clststetsets dLEBISOs dzd o Oczd ! Bd ¢ tBSERMEHNGDE EBSGFMB dzts +
sCidH  fdztsy dets ¢ BsSoDAsHTE Meo@Osu Bipts fMlstezClslztets2
dMf sdz' Ltso Odzd™ o S OYJ fMlse § d € Ots st Harag Gls * & ® s s 1O o
f ez j dzf BjlssHs WOLtos?2 uzpy c®Edlsj dzt dzs 4§ |5
HdMY jtec dictso OdzdzOW 2O B M) to dzts 2 GDER dz! Caifzpid to Mg i B
fMdsj h do OzOM:! DiPernmaifc@dgts ® s joNfdg jj Is4f dic ts dzdzd H s dzts o5
MowL ks hdd fsddhzdez®ds dztf @fis O sdelz y o dff 9 © zO ) &z Az dz
Cobtstesets o ft ddizd® s @dzdz@0¢ W stktdidtess Odzd ! Od
fjtejH dOdzjMmjddjd YedSydsdOd & & fmdhsjs B fdxd t
600ACH &Y o' ydcOddv ff tstfiadaizj BBO O I @S RdEs By junS d2 o
B dzd ftdzyjder BjlssHtsd fsctolkzy jddy f tsdkzyj ddzs?
o' kwegdoOdd i jEt M § silstw dzdzEip codgifgs.to G agks Wi tistd
10GDCd ¢ OBSSAMBAOGDCB ' dzd ff tsdzlz yj adf'j o5 dygistsdse Qdgfyls o 2 h
tOMmise stedilsj dzj d3, HAMY j eMOdAs5dg” 2f fjEAPIEBa v d ¢ Pty
cslstsodlsmw ¢ fOIsjdalstsoOdedy ). [y de + dafAds tods ddg jsyg
h j lg@mse d&zO oL f E2DQAH O Odis odgldintse dzO oL HED ] .

RLBjtejdzedi otdz sO®RYf jteder » R OLOCIKjtedfisds . A.sd
I sftsor a3 [ . 1. ( Rigdzjf H = [0 did3h 1B te OL ts5d3. g ff d tc©dz
B' dZzO tOLdEg) "NojotlOs tc j dzdzj 2 Miststetsdzj Itk Cd, nls@isd df:
CtsdzelsOC Il ) OdgsHdz 8 BOIjtedOdztsdz. [BOLjY [u uJ
L Issd3 f sdzdetsfmls & &ZORsHddzhY o BJjLEtOHd] dalsdats?
dMmy sdz' L sEEnvicddQ oL HEZzA (il sE s H2ASEHE § dsdz igydsdrC

43



COyjmlseoj bsfddeoO (folss¢ 100 dd/ &&ddz) . 1 dOdy
bsSsMmi j B3O, MoMsOoadvd 0,3 dBd. tOLBjte SBELOL YO
2,0 Bdi3HIEEEOOE= 50 &d3;, HdzddO COlsHO =2 1btBHKSJ
Codzstesdzd totso Odzd ! ) § sdEsh + 4 qafoftsc ty ipdsiffrfopisjte

243. l o jHjdedj M jSCOshdR HBBOO S HhV WGHG d "

rdzv  dfmfmdzj Hise Oded v  eHdsBYORGS'C Q) €O Y jReiPdsHz @, 1z
dMf sdz! L tso OdzGOCstefgtf 8z j 11 0 € 5l &5 &t ¢SO disdiff P Ofdis tetsh €
cOfMlso stcOdBd dzdlstcOlstse LitcCoddzaip dzb o tc Gf) iy Q dzbiz® dzdzt d3 1
ftsdzzyj dedv 3 Bsdz. % HEAEO®9 Cd Ot gzl sdeds h fipO dimiz gzt
heoWk $A&d f7j0ej detsiyd dzfw o CjtOBd Ui MSd2 Idejdz ,
650/Cdz0 2 YOMO Hdw ket LQOIsHs)y iy .z dqyasiods &
106DCd ¢ stesh ¢ d Mt MICjcdaf "degdhn iHseiad @jts tets dis As2dzjd
HO9 dzj dad j o3 2.2 0P| KR @dzeBDQH g ssisd &z8MAu fsdls | 89 G J
sOBdzjsCd Mt MY jcOshdd HisB OO0 S OMLP fist jug Gz 2
stetsdzy Ists@ts, dzd lgjok200m S Hfjjtc A BAQjo Sl HiEko s o df SAd th)ls tc o
fsrHdsy Sl Jd + dzj SlstcsGRCYdsugemudiR Sidzgs W v¢. 1o
OdztsH dz" 2 BOjtedOdz tMizh j Mise dzw dzts ! dz0 MksOHd(
COteBtsdzOO dzdlsdw ¢ DCAENIQE & tiskzizeog O d5 dij Cdiftdstteifr]s
Zdlsdw 5 SlsdBCipM@iilso Stowlddd o BhlsddzeddStsd] d
f Ofplsr . utodjMisdesj M jCOdedj OdetsHdzts?2 ff s5Hdztsy $ d
s j yjhdgdijs@mese ftod Isj i3 jc®OBBRG®L1E5260, 1350, 1
| OL i dzts ls dztdshjdsts dzdf Istddrjj S 56 s fn dzts w d mMdzj H 59 Od
HiWjCksmMesfdd, o COyjmlsej 1 j dajlstcOdNORDTHEITHORNMZ! L
ftotsded C O h Ow M sise desMmis! C(olsstesets Msf sMisOo d RO

244. wqdzls j L &@GRCECOEEHEIR0G ¥Es dzts ¢ d

Il ey MidL Ho@edidsro dzd W dzd j BisE e dzt®c dyg totff 8 to ts M ¢
10 d3ts dz. % ¢ OHAR@JdAR v i) §( J1S00 dad4j dzjd§ jlddatHftiTg tc ts 0 BPG 5  [dzy
L Issets BN dzd ftoede slstse dzjlaBDC ls p ®©A3dsif i difdts tods@fLEdstMdgd
fdzj " O dadats @ 38 ELHO@OOR):A0HOM o Otc! qtetso Odaed j &3 EZMmdztse d 2

1) gddzsjL o SOGH CtOo t4DBOCBCEHH P P([H sy © dzQflstadg’ H2M | Mls o j
f zOMisd dzgyOlsts? dwsteWtsdzsedd BM dz Mddzlsj L dJtctseo Odz d3j |
tc j6@ dzlsts o , ftesylHkzttO® MddlsijL O SCtwdmMlsOdzzss BBOC

stedfls@dedirn M j MO0 jidmiEfel) cc Odzd sjtedkdyj NS sk ©OL &
44




i to tHodzts fy ® HoJ] MmMSOHJd(d. Cl" MteOWeEe HjedHIAROY
Z@ BLHEZAB Miste" 2 tslsesH otSH' Is tBttOL Yo BJ MY J
MlsOH T dmdzdlsj dz' dzr 2 IsjtedstsdzdL s AGO da0 slj WgQizd giets[L 1H:
sSOSCsd3 Mysmtssy w©WOL dztsy J dedV § § teo t5dz0 Yy OO Cdgfody ) Bistx
fstetsh 8¢ I d fe® tsfigtdss tc O dzv dz §f dzO ) I4f diedpw @ g Hr¥I® o dff sizetdd € dzts ¢ d

2) wddzlsjL f SGDE"CIAS te b @ 5 10GDC-§ P o ( dzlstg ls dzd y O dzfp v
Ehdtse dw dd HJ6dHEHEADYddqY sdfftadse Odzd f- sd A4
fejnhj MOy | dadbfidse dv g d fipdzjdddd ¥ 5 BRSO " 12 .
HijGdHEOOYdd fHtsosHddd o CoOA¢t®o tzpaj fipdzj 7 2 B f
Me stetsMmlis! ZHOdzj dzd W 9 SHT B ZO HtsMisOltsydsts d3j +
Emdzse d2 Cted Mmls Odzdzr f sd3j 8 Paafts oL GeCotelr fils ) tzjcd b &
ftcj HSIsotcOh Odzts B Mistetsj [zH Odzj dzd jtc tonttsHH d defa 1 tdeedtc GfL
HOo dzj dzdd o SHWdesItSC f Qts@G.tctsets Isdf O MmMsmlsswdz dL
i sdzkz yd dzd ¢ ) tcjLEdz SO dztsioff igf p g O3 § Medzdflic s ¢
HiGedHtLOISOYdd.

245 v jCOdzdj IPROCEOC teg Ydzts? Bl s dEtsstafod fip§]tdsss
MfiCOddw (SPS). RrRMMdzjHBSo Odedj Mo 52

1 stetsh € GDC 1e®L dzd ydzts 2 BsteW sdzse d d B dzd dmf sd
CjteOdid U ML dfjRls € BjlssHisdR 1 dzj Slstetsd MC to tspatkplasma i f
sintering. § dzj S btetsd M COEAE ] fipfsp sHd dzsf! Oobkttesd Mo
(Rmuvusf &l 61, RrRLIA] &l T1¢1) d d. dz MC MRYE]d3
ftoso sSH Jd dzd  dzOlLabdxfiE76 EEE\TER] LAND Inc, ¢ f sdzd v ) M dmft
CtoOW d Istso Wi te fizte jsfigfg C s dzr i Sto=stBdWts oH dBY" dzd tHJ dzOSC
ZOGtej o Hs6ACHIOBRIAL , (6 BdAl Isd fecsfdeiidPIOj dz! dets B ' i
Cd3dzOls dets?2  Is | dftf jAO@I O] Bslitc H O dzj dedj MsMils Oo dzw dzt
BstBO dzs dMf sdz! L so Odegs HdzwW ftej HisSlsoteOh j dzgdWw f tots dac
fsdzzyj dzdz’ & € jteOBd Y MSEE dasse tsQudy t5 sdzOs ' dad HIO QLS 2
otsH] d 1 0Pk dshisOlst s kedjtesHO M f sdzQ to.
otsLHEZA ] Adscdes 1Rj0Wj dzdj 3 yOmtse.

[lsdesmdlIlsj dz dgr | f dzslsdzsmisd Bt OL yse wfftcj HJ dzW

BOMMmr . L itBkibtedud MCdy ©OL &I’ GOty sH Gddtls
L dzj Clhesdzdzs e 5 d3q € o tmip§eBh O sots g ts cleaOuiisj § eso SH d d
oLo jhdoOdd] GB®LOLYSs, O OS] dLdjejddj {1

i d Cd3z=ElsAe@Pyc1330 Micrometrics 2z ¢ ) .
45



RLA&3J t6j dzdj f eBE®OH T s d s tectsHy] ditsdrp' o5 Gpislstss . €
d. o. (RMu U [ rRatfdzddO¢) ) totso SH d d3tsmls! dL 2yodzofm:!
LOftej MiMse Odadz" A&z + dzj CIstetsH OB . B dapEdstie d HFEHOJ Jf to
mMtstslse jIsMisadd M Ho Y szh Indzfls? o MAHJBRDY L BUZJ 3 Isg o
dimyf sdz' L 59 Odzd j c3ARW] A2BagdAP dzO yYOflsFls O 20 BY
gL di3j dzv dzOfm! Mmlskzf j dzyOlsts d ¢ tsdzls teastdzd Ibfis Bls@sdnQiats iy Isls g
RLA&J tej ddY ftotsotsHddzd misj dd i3 L tsisfjjteeiidhyl H OB &g &5 d
9" HjteyxdoOdzmw Htod L OHOdzdets?2 Isj i3 jJ eOIlskztey o Is§ ud

46



ITTABA3. Red [ (1 JJ O LR REM[T13IM stRupDfdyfli1d RS
Cex(C204)3A100H Rt [Arwua ), 11 [ReEM[ITCZRM 1t R RM T

] toYJ RYL3ZIM ve] [IRCM

3.1RrRMMdzj Hise Odzd jq ,Bshds tastatsisiftc s OME HEBH B J d Is j to
tcOL dztsy j ded v G isg 8 @ dgde® g QeRd)=A 1 OH

311. rRMMdzj Hise Odzd | WBstelW sdztsE d d AT RupAObQ j 3" A
I fesy M) deOsd@Llizygwiss (o) dikzh j Mise j dzdzts

Ctod f)lsCedids)A0HOH o 2 Isdf s, BCteOdS O Cstdsftds Pzt st
sd @) BIOL Odze ez ez tqUEBA zj 67 2 Sted fls Ocdzaz) jo s B tc ® & 1§ i
d2OdBtsdzi § Wil © oalv g @)Y decztecddMBOi f(DA0 )2  (S. 15 i t WAz dz)
fto jffiHis O o dzj 2@ dOH Ldelststes? Glsdij yj &z thdase df plstsets
slsdijlsdls: , -H&50dqHizED, Wistod3d tolz ¥ M dQe(CONBEED Is Iz
tc O tsdztfdjjtatfrj dzH J S Z dzw tedzts € to d f) IO dedsfy s 5 O & O upgzf) bzts dzts
Cted Mls@dzO (

(O11)

{ ddnzt8 @) s to d f) lse(@z@z)3A0H 0t OL dzd Ydzscts ¢ OB d Is iz )
B) ¢ &0 d86aeisoe

a7



[dzv o' 0Oh d o OdedCe(COBATHO @dtftdsodz L 59 Odzd fy? Mz H
sSMON HJ dzdfig H fzfp dpdstodfz] Misdets 3 ¢ I8 O 1 tdgfj @xt] @A s P Ofgls o S tc
df steOISO yjtedw d " eHPozig e j ¢ didElste) yi ¢ tsCdg@igzof
yjteded 5 d&EYHY dd@Sdasjj Lt StdmlsOddass o flstj ydzs?
cOMmlso stctse dMraHd 7 toj OGj dzstso .

Il tjLkd O] MmddadsjL O isedzsjshyls de 'dyzdH St ©dziznj jda
olststese,fRBEYF ] Wtz QdzOMisdtEl & Pz sdzh d dzts?2
(te d &P).

300 mkm

{ dindz9 s tod f)ls ACzOa)A0E:E, fsdkzyj dde j §dCOfr o Odz
©cOMmlso higEBH U I ] Ocj dzlstse .

[ istHBd fflyAd®ded@ tdd dapies h | ddscts ©OMso 60
ff t5dzlz Wjtsdizj j B s tsdzils ™ jCe(C.BdARleO dimief 20). 1 O dzdz' o8 B s ks f Hzt§
CtodmlsOdzdzr e d Bh j fishy j xADias0O df j deteds cdste Gsdf' 50 ( 10 0)
Ylsts Hidv SOf i 0 duiese0 dzSaff) ' & ofy die dg i @jdej jdad j. d383 @fsy
bl Odsso dzj dzts, ylsts §td kojdduiddd ¢dndslsdtshlsd
f tsdzz y OF 3 B ls Adedptsio” | fOg jOtzdz@O § 5C OL Odzr € tod Mls O dzdz'
csfisser i Mei@BDn CHhhnds EMGY' D d 1 [ fc.dydeds, S
ftod dMmYf sdt LfsoHXMEddo COyjMmlsaj MiejHT PO S €kl
Ctod MisOleazh d dzs?2 HEsOSs NS s StodmlsOdd B O
sqf O.

48



2 mm 2 mm

{ dEiz20. { il StdMsOddss » MejHOS M LOL d
OCHc 40,4M; @3 &0,7M;  GuyralM.

1 ed ftetse jHJjdd( fyd d
MWW bkLdj2 dhMocsHd & tjO0
Ctolzf dzr § deétsdz yOls' j ¢ ted
dzj MSsd Cdn  dsceckdipRa]. Is o to
slsasjlsdlst Ists yg®d j BEd b
CtodmlsOdasAas™, | SssOdsfh! f B0
tc OB 5IS[jH. dzO ¢ t5 H Odzdz" J ¢ te

er

HjWjCldy s d MiH]©Y Odd .0,
b’ | SBBLOL o Odd i’ 50
[COdRSlE kOCHE Cidfisodd
My dats, §! stk tdd daj §SHRGHJd] H&"
HOd dzj 2h o difdzj Hise Odad 2 . L g2l s e d Mls © dzcz!
RNy Sd Lijd j jlsshT tzg%(lcszzcg‘f)ﬂgHéoq”mlsqode 2
Sl dd UOkd: Misifjde s §jeg gt FJEdES Ao g
hshisOs s ©OMlse sese. | sdd 59 eswEHe® ybks

©OL dzdudi o ¢ OB dus@ figO o ded WAt 1 das@Gald. fipdsdytsiPls d Liplig @
sls f jtej dzOmr h j dzgdvw ( fpiyleQadd Eafisdousidn® @ fC st
Ldzj eedd ! S98  coeOsij? kstscet, COLOdsh!, vyt ot
fited CtedmlsOdzazdL Oydj 2, Mmddz jdas' L Ogiddgdds’ Msjs Qed ) ded
Uj® BSd N ©OLEGEtcdeEdhls0absnddrbls sjd, ykss {§t
cOMlss s BsMis! ©BCHOEOSO yjtedw L dOydlsj d ds

BdzOc s fteqWisdy | kffdsodw Hd&v tsfksO Stdilksodkss .

49



s O0C ddicOst®s d3n SHY tcOB SIS B' dzd dzO2 H j dzr i dzts
Ce(CoO4)3l 1 BOHE OL dzd ydes e s to OL i3 @O .lgf tOfip @ e R dg s GEitselgf frkls O dz
L O dMjedzOttsL Oy d do rdig Bshof QAMEddsj. t6 § sz yOj &3" = S tedfr
Cdmdztsls dets e 8¢ SfipidsjticHs’?, f tesdMatsHddz dr tshis.

3.12. RfMMdzj H 59 O dadnis MMs@O o W dstsizlz y j dzdzr = Cted fMls O

[ dzv diimdzj Hso Odzed™w W OLBotsets MsMisOoa O CtodfMils O
dMmnhtsH dz" A tcj OGj dzglstso Bfdz ftetse jHJdz tojfdEdestyhdgEle
HAdWOB stc OdzdzO 1 tc deaf j8B. | ddOd Hod@s , Yylsts ftsdzsy j dzdw HJW
Mo OHOs Is M (sdzsy pGdy@d MO HADEMO-07/57 1 0B PL " ¢t
tsls d3d ud dz CteOMmdzr &3 Yo J Istsd3. [ Hd&OC s ddzj ¢ Isfmw C
sB kMmdztso dz§ fipdzlz {6 s As j. { thislatse Was@ | Slsdzpy dzé H OJ dBs ] dAO &
or MsC OwW d dzlsj dzffd,0 distilsts tof H CROE da20QP j Isv C E B d BB tc ¥z
Isjd3, ybbts dMmeatsHd j CStedMmlsOdzdzr da3j ¥ ls f d&zOMmisd dzyOls
ZO , smlsts fteijHO Otocdlspaztc@OYOY 80 dzsig®zOO Y j o] Isd e O
tc Q9 dzts dzOB dzt H OdzOMm+ . [ 5 dzts ftojH sdzsy dlIs ,
ftoj Jd3zh jMise jdedets] tOLWwkzh jdedi 6 § dzsbisilswy d3ls ik
Yylsts toj Wz mdyf dzOB dzt H B fdOgisdz] ozO0 § BHHE 6 @&G-CA AR
slsCter Isr 2 1 dzj d3j delstse Mddsdsj Istedd o M lstefz@ tds@rdizdyj, dz’
Cted Mis Odzdzts ¢ tc OW( Jdp@ BipEs 20 sddrfigv  Is ki) ¢ MW j W dzj S Mr (0

(020)

2 theta

{ dindzt22 1 d W tc OC sGswf fip O dkd@tgon " | ls@,| dfdmidlz j dedz’ » 3]

ftedSOfr o0dedj a5 d A €& G Ba il texed] Qs ts ®OFRBO757107).
50



[ dzw sts6 s, Ylstser dLBOadls: mMw sIs Isj CMmMiskzter 9
f sz b Ow e dYHcOisPlYf Bdzdets g Mo j dzpzf EdH OISOy d W
Mdzj Hzs s BBOLtsd3. [BtOLj Y o' HAY ) Bdziy s BZyYd
ftesrtsHddZO §tsylsd HE CHEYdayudsdzjAHEEdrY dztg g 'tc @ ts@nyday dzd
sBtcOL fltctso SH G Olsdste-fs 2 Mis dzO Y Gz Is ! I tc Yighz Idsisj &g o BE[ J
ftcj HMIsOo dzj 20 f stesh Ctso OW H W tc O CfstisjcHs"OjdFigEDo | tf b
Yylsts sty jddy fd¢se B azihcYd OISO dztS in Lol @01t o ot
BOL' (skmOiztzo s SCSPHHpUr j CEOiMfddgss 5ozj Btsgs Mmdj I j d
odHJdhiRiE, Mo w L Odzts tsB tc Ol dRttal. ¢ tsBANO, dafgg] s telatiz)s
ddzlsj dzifd o desfls+ tejWdzj MO (020) L dzOydlsj dzv dets bk d3d

(020)

2 theta

{ g8, | W OS stsc e OBB] tm E@LHSTHsfd Yo j stsd3 1
h Is to i O ¢ tc @BFRBO757101.

3.1.3. R MiNdzj H 5o Odzd jf tefj Isit 7 TiSlo ifutgdsiR’ L 50 Odzed j o3
BsdsS e MsOdz dats?2 toj delsc j dztso M€ 52

t Odzj § B' dzs C(CONNOMHO . L 5iHts tc K10 ioig @ds Oz el ff @ &
dzO dzls O dztsdff I8 listfbF,“9] [ Mdzseo dz" d3 Mistekz S Isktedz” d3 + dzj d3j dzls
GJjCMOG 5 dz0 dz+=RANO dz@ s BzO tzdz M j Is € O. stsisteH d dzOy d s dzdzr 2
oCdzt yojls © MjBw Hjoawlils! Obtddise ¢ dfMdstedsdd,dy, h jOf

Hicz ddiisdzj S ZzOdE o BEMOEPE O g&zfdsd dzOC &ZOH'™ o OF Isf
51



9 HBd ¢ dofOiflfQdidpseEZd ahjildls stc O st @dzidziwdPdd Isdf O dit
fstezS skt : odzjhdzej MW jtedzOY ot5HO d oSOPHYDR O ket of
f tod A tsHskdsfftpwelzj S zdzr o tsH' dL B dzd y OFBE gz Sz d5'$ toir opj v
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L Odzd 3OIs: dzgj MS sz §t5 sLdyd?2 o MBkzSlkzte] f it
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tcOB sls T B dz ftcdd3j dzgj dz o35j IssH toj das@g dafsii® jci2 f s @ 4c
Mg dMsC  § tsitsipd di@fladfdistic d U j M d 1G] dLHA@@SR distfn oo
Ctlstster j BT dzd StejHjdzjdr RBjlssHBE [ 4b.
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Cex(Co04)3l. HRO
1 1 d P2J/c
a,bc( i) 11.3168(2), 9.6401(1), 10.4142(2)
b( A) 114.573(2)
X y 7 S.O.F.
Ce 0.31090(2) 0.54635(2) 0.66837(2) 1
C1 0.4653(2) 0.4301(2) 0.9975(2) 1
C2 0.5545(2) 0.4743(2) 0.5692(2) 1
C3 0.0000(2) 0.5507(2) 0.4426(2) 1
o1 0.50697(15) 0.35959(17) 1.10885(17) 1
02 0.37381(17) 0.39874(19) 0.88367(19) 1
03 0.53013(17) 0.47415(18) 0.67630(19) 1
04 0.65777(16) 0.43619(19) 0.56437(19) 1
05 0.10560(15) 0.60465(19) 0.46057(19) 1
06 -0.10718(15) 0.57060(17) 0.33989(19) 1
o7 0.2019(2) 0.6929(3) 0.7931(3) 1
H7A 0.132(3) 0.699(5) 0.756(5) 1
H7B 0.238(4) 0.768(4) 0.818(4) 1
08 0.3310(2) 0.7973(2) 0.6143(2) 1
H8A 0.313(4) 0.827(4) 0.543(4) 1
H8B 0.377(4) 0.849(4) 0.684(4) 1
09 0.2907(2) 0.3033(2) 0.5751(3) 1
H9A 0.354(3) 0.254(4) 0.566(4) 1
H9B 0.241(4) 0.254(4) 0.5904) 1
O10A 0.1112(13) 0.5473(13) -0.0531(16) 0.193(7)
010B 0.0899(14) 0.5146(17) 0.0847(18) 0.259(10)
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010C 0.1625(6) 0.4037(7) 0.1762(9) 0.548(9)
O11A 0.0619(6) 0.2014(10) 0.3751(8) 0.411(10)
O11B 0.0763(5) 0.3074(7) 0.2964(7) 0.589(10)
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MdlsCO. litc Q@ ddig OC k28 MilkCk Co0OLdGEj ¢ MOG tsdz0 dz
OB Mtsdzt Isdzets  dzs@KCETe o HosGoar dz Mstetsets 120A. 14
Bsdzj CSEdzO o tsSHT CslsstcOY s tojLizdz SOOd3 &6

tcOM s dz@ iy i ie dso OL 6 j CMOEtsdzOdz! detsé s Ctsdzl yo. v
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[ jlssHtsdz ftstesh Ctsots2 HdWteOCIstsd3j Isted d B dzts
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otsH' ©® BKOLY] o OEOdslshbseL tgj tz) ey (tcod MsA
MstczC lskzter CafdHB8 @ @ H s O@o dzj dz WicOG d3j dals* HdWteOG¢
tcOL dzd ydzr @3 MmtsH j to) O dzdigede Oa HY : ( fged@@ Yzdztfets dzj ) d dzl
Bddzzls o o 0OCEEZd3] .
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¢ s tSEACEORRD 19180 P Is 15 3

Smp(C204)3l: HRO Smp(C204)3l: 6.8
1 1 d P2/c P2/c
a,bc( i) 11.5863(5),9.6080 (2), 10.1371 (2) 8.4368 (3), 9.7963 (3), 9.4986 (4)
b( A) 118.906 (2) 90.393 (3)
X y z X y z

C1 0.0006(4) | 0.5526(3) | 0.5578(4) | 0.4333(7) 0.5195(6) | -0.0541(6)
C2 0.4453(4) | 0.5257(4) | 1.0161(4) | 0.0238(6) 0.5716(6) 0.5237(6)
C3 0.4670(3) | 0.4290(4) | 0.4695(4) | 0.5257(6) 0.5738(6) 0.4837(5)
o1 -0.1074(3) | 05733(3) | 0.5547(3) | 0.2934(5) 0.5211(4) | -0.0081(4)
02 0.1080(2) | 0.6083(3) | 0.6447(3) | 0.4766(4) 0.5458(4) | -0.1765(4)
03 0.3392(3) | 0.5634(3) | 0.9061(3) | 0.1256(5) 0.6316(4) 0.4502(4)
04 0.4717(3) | 0.5259(3) | 1.1523(3) | -0.0420(4) | 0.6212(4) 0.6288(4)
05 0.3740(3) | 0.3961(3) | 0.4923(3) | 0.4480(5) 0.6363(4) 0.3920(4)
06 0.5118(2) | 0.3574(3) | 0.4010(3) | 0.6393(4) 0.6214(4) 0.5539(4)
o7 0.2033(3) | 0.6848(3) | 0.4040(4) | 0.2910(6) 0.7448(4) 0.1795(5)
H7A 0.237(5) 0.758(4) 0.404(6) 0.345(7) 0.801(6) 0.228(6)
H7B 0.124(4) 0.691(6) 0.353(5) 0.261(7) 0.778(6) 0.108(5)
08 0.2895(3) | 0.3072(3) | 0.7162(4) | -0.0130(5) | 0.5873(4) 0.1529(5)
HB8A 0.358(4) 0.260(5) 0.781(5) -0.079(7) 0.536(6) 0.120(7)
H8B 0.230(4) 0.283(6) 0.730(6) -0.019(8) 0.669(4) 0.135(7)
09 0.3310(3) | 0.7886(3) | 0.714@4) 0.2046(6) 0.2865(5) 0.1464(5)
HOA 0.378(5) 0.840(5) 0.694(6) 0.250(8) 0.240(7) 0.083(6)
HOB 0.288(5) 0.826(5) 0.756(6) 0.162(8) 0.227(6) 0.206(7)
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