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9" O O disets kZtwOoadej dzd j d3 O dzg O:
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[ 8Odzdadui mMEow d €] tOddduaidiySst®’ dij sHgds) Guisdy
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shizh j Miso diyjjldasimy d HYsd3d dz0, fted SCBltesd3 t6C
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ZOGtcj o OL Gdetizlist€ OC d twOMY dzOo dzj dzgdzOW L s5dzO
1 tod thdelsgs MBH ey Odzedd Ot di3BREF Wi dtf @iz'j Is
COC ftOo d dzts,  odH] o tdteC todg H jO (O Is
 sissd dzmlse s da8lsj C b dgj Is tisg] » ARG dspizts f
ftesdL @ sHMIse O: d LjHsjfiprd j L Qf L 8 s (zI© ds dgdias @& ey «
dzj HEMIsOISC O3 lsdesMmw s )¢ wOdzdEy j dddzts i lo!ls |
sBtcOLtsoOdzdj &3 CJteORBdyj MEts2 WOLT d BOd
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dzd stcd H dzts2 , € Otds dd3 jddss@ JzdzthisiL 11 @Az i U JC sz Jis L ic

fosHkzo Odedd Mo jlsMisobksh jaets toj OC ydtsdzc
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Z d3j dz' h Quidedfijevj dz! detsjinfisth © ff todsmOL S Odzd W CJte
(Mssilse | s misfazfdedet) € i} B PQdedOB] ¢ By ils BT
HS 2% E#tcd Btsdz hjiik Misyj iplg Odef @Mt dzOe O
[ 50] . | zZ09 dz'f a3 ¢ tc ARlpdusjHAzdpidE | I8 1) WzdztulE| o |
f tsdzlz y Jj dedfiyj fisGsetsdz P dd3 MtsH j ey Oded j &3 € j te O d30

t Omh dedls! o EbdEyghEdisss M BEsd M dd
CdtORBI U ME B2 MYPl" - ddd uj-smiEdsy jusj Of ajdffd
B stsh@BstcOMf cshiste ®dgsk isjsd 1tV tc Ols z tc dzts G S
ftej HMIsOQodzwes h jats mMtsB 52 B Mtosf oslsj € O
tcj OC Uity HE (tteshCtsor &3 toj Oc j dzlsOd3d o
synthesis) fm ®tBOLtSoOdkdd]jdB Ikkzcectsf dzOso € d
COtcBdHBo , stzfwcfatsd, HB&hedr) [ 45, 52

13vdybdud MEdd sMmdss "™ d {§tddd dal d

SjtdRjl oLOdBsftsdds O did S OEs O
Bj s Odzdzd yj MDY WAsd{ I Dzj dedets L ¢ 5lsOo dzd o
COMY esimlst Odzj dedg Etseriiizl GezsbBteOydd (fosyd
¢ jeOdid Ui M¢ B BN ISR D ST, 40,d2d46, 55, 56). s

fioj qgzh jlso O | ssetsL dgs stz B 'slsdas@E 0o
sy des?2 My iigrs? sMlsOssydts? § stedmlsshls:
MeOo dzj dzd® ) 5jlstsHOR] § stphl sk Dy dRj Ist

BjlsOdk&ZO o $jwOdkduj NS d2 CHBEOE EED - tsdzs
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or dgzy Hjdgdets?2, HtSH Hj2Mlseadjdg adzj "dzdr Mg
Yj delstetsB jyde' 7 ddzd 1 dzj SlstetsdzOc dedIsdz" 7 fMdc

vidzso dj dz MOBsftosdL o Sdz/ dats 2 d dzW d dz* Is
MotsBtsHdas?2 1 dzjtcedd MdMmlsj dizgr W OL. c@®OL j &
so JtocHts?2 d GcOLtats?2 WOL L Od3jdav jlsimMfv GtoO
Emdzsedj @3 MOBsf tocsdL o sdz! dats?2 ddaW¥ ddz' steOyc

L°J|5 d L°J|5 Nl 0, (1.7)
ddzd M kEyjlstsd3 ZttOodsj ded™ 8 ftej (1):
Uyecos d > 0. (1.8)

[ s HO o dH dzts, Ylsts mMo@t f t§ toddz s dz'hde@ve
o BL dzdl€Ofp/IsC 5 IstsSG H O, CBGHO w©OMYf &zOs d3j Is(
feleojotsd edj MO 60 dggfirz idiiO v @Az v
HodY khOw fdld2®0 ydigh.dfidkr O ts toj L Zdz! IsOIsT i
Mo s2 Miso Ody 1§ f Idizgi®etsfe fiffvts dzdzts A3 M dBBOYd © Odzd (
CeOjos? kétsdz d Y 0. [HEZOSCt HtsBdIl: fw
IsO¢ ¢co¢ 94 dzdyddz© d LOQodMmdls dzj Is t5 dz
BOILjtedOdzse, dzs d s Isj BYf jtcOlskzter, 6 OL
fseo jtorndatsiisd, o fjtolkzy wyjtejH', deOdzd Yy
dd Htlzeddd. sfadd o3ff O eI brEdsideHy J tOlslzter tOe
Cte®P?2 EZeotsdz d mdsdripdDislsih) wdzdlvO Shiswidls d Srizdz’ -
LO fteor b Gz sdzdzts?2 MY smise dztsyls oo r dydstS &f dx
Isd B j tOISkZtcOR Moy esd L o tsifids tslakz1s oosRE st ¢ L
d dzd t6ls dztsifeda] GoOQACCZ Iz d3g .

OB tesd L o sdz' tz®@ & d fif Utesifd] bS] R P & dizplzlg to Bzt
HOo dzj dzd Vv , Colssct®] ddnt tcdpe G ddd v d ff tso j tcr d
[44]:

pe= 21l (1.9)
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CHjEOHdEM StdodLdr (o jten dtsilsd.
[dv o' fkCdr & 6 @Bzt Bl z? datsp  H dzv
skted yOlsj dz' dzts | tc @ aizlzts § didisdgS . © § ds'tsL 'HED® oAy daff ¢
MOy Udo O h j2 ydHSs2 %WOoLr d sfkMSoddj do
yddzddzHted yj MSsds COY qazde" 6] tOHdEMEd r

h=2 y8cos ),/ (rlLgl (1.10)

CHJ EqS Btcj dzedj Mo tsB t5HdeBE sz iPIs! | dadd'H € 52
|z ddzz fesf dsSCdw G EEcd®L 53 &z@ sh
COf ddzdzw tcdztsec s  H Qo dzj dzd W Bsy dzs Y4 dzd Is
vshBjtodzO HAWY HOEHY JYafWS sMisd o € Of d dzdzw te

= ( 2,k "r ool o ) (1.11)

GHJolj @B (&Y Jyd) dels HJdzOB] ud MS &
WOLTL4L WWjGlsdoadz 2 t©WOHdEM ot fostdmistse
Ctoedzsets Mmj yd ded v .

gkh jMmlsolzj s Btsdzj J Is sy dzO W BBtsH j dz¥
MOBsftetsdL otsdz datscts Isj uJ dedfvdzdzy qadiss fnts 6 d
COf d dzdzw te dzts M iIs d shdats o OdzdzOW  dzO ke Oo dzj ¢
BSHIWVJSCOYydy2 Isj tsHedfd weasdpjdedlzO  dHE 51
yddzddhteduyd Ms¢sd SOofdddvi) dJdd f§stdhls
ftcj HMsOOFIs ' dzdzsy j Misoats 1sOCdr COf d dzdzw tots
zuydlsre0Ojlsmy ddzj eyd¥” dHEBMsd, Ylsts
doj ftoj to" o detsfylsd d HdpEEaedEEd (BBt c
owL Ctsfls! d dzO3d dz0O tc dzts § Isd yddedg 1 EOLJ
BOMMEY J 6] dzs MO, ftocsweodzwe h dr mw ) dzO y O
odzzlstej dzdzj 2 cJtsd3j stedd € Of dfdedivHtdpdso@ o day tg ®
HdWW jtej dzyd @dzj detsy BteBGitsets ff stew H G @34 tfiad ,
fsHtsB dzsj DO ERD@A 4z Ssdz20, d i stz k1

N dHC sy ldsd. slsmizlsmise d d dLB" ssydzts G ts HO
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COf  dedzw tedzgts? lstekBSd, Hodxyjddi dHS M
fsoERlsdscts dOkwy jddv, kScHO EZtwOs dzj dzo

— - Y -l OhEL — (1.12

GH T HddOBdyj MSOWi 6wO§f sk’ 6 tsdzo iMdz0O"
{50 jton dzetsls dzts j 1 flaRis |y dg fods 4 ,t f e ®:M s H d 2
COf d dxima®©mistsw dzdj, d&zO0 Sttt ftotsHo d dz

Rdzls j 6] Mdzs sls P S 1 o 15 d Lipldstitlrf dizOetc Oy d W
oL dzddt Qe wlsMmizisMmise dd MdDUdaf@deds? Ot ds
ftcd 90A |, LJO oidnfjjREE B M d&3sMO [ 5 §H.f swjo et
e ts2 Wo dzj dyfdin ¢ lisimipidlea ezt d@Y d dzdzw 6 dzd
fjtcjotesHSdsoffHE BEpDMdj disO I€ jsdffd cO®b |
Bl wide" j sy § Sde@BJtHfdESC ®OMIsdy ©Of
fOIjdasjl e[d59kj Bf j cObktg] tPBiaO®B O (€] 9
i B j QDB EH] dzdv Qazr BHBPW Y THCJ2 Odzt &3
Md&3Oudoe Od s CjteOB] U M difi ePspdatspr  din dieits 2
f sdzdesfls: ¥ dr LOM Sk o ddbkj2ds? Witk
Zd e Olbkztcl dz0 wMdase j ©Odz«8d9d d2f W ls HiE iy tEQjotd
] Z20udlsg dz¥ dzOv yOfpls! CJjtwOoOBdud MSdr YOMmls
Lo Ode O MO IetOfUsj WO o tso j ter dzsMis Ols g da
B dzts ftojHdzSY jdets dzOGtej o Olst ¢ jteOdsdyj M¢
Isj B j teOlskzte. ¢ dzs 3d dzd 2 dzQ¢ £§ B OBk @A Bdz® jj &
jets Isji3f jteOlskzter  d&zOo dzj dzdv, O § j Pz
Wstedgj, HB (ot etos? S sl PcOls HaO d §) o
sj Bf jteOlkztec YdHSBGE  Odzs &3 dzd W d {t
sj s smMBsMO. Gl BjMfjudds {ddks
oMy dzr sd dzj { o5 dls Odedz n Yomisdiyj t®lskzhs
szt &zOo § ¢ dzwy OB js@ g TOYdd wWodzj dedv Isj tod
cOMmydlsr o Olst 5 Wsttdkzdzy [59]:
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Ts=16460/(13871 g (S G)), (113

GHys HTATBH j dz' dzgOV 59 | tod digs i)lf 50 @Mtk iyl
dzOIsw 3 j dzd j O pedd3fFdeds™s, 3/ o3

10f tod dfjsts, W stedsiz dzj (1 ..1d3Q uJ Has A VT j2ishiigw
fesfdsCd tOMmf zOos s Ods B ded™w YOMisdy
ftso jton dzsmi&:y G 00 &3 ldzf3js Ay ftesfdlsSCd B
Yoflsdy ¢ fdH @sip dirdzize v f Bd | ton dBcHEL s 3 (
kts otej dgd, CiQUY jicOlsbtej tOMY zOo O Odzs di3d dz
wodzw s sfw  dzj MdBOYUdoO O B B, SOC ¢ @iktsoj df
MsMlisOodW s ls sls 110 Hts 1BEAOHAIEYH Qi@ & &
O lststetse HW Js5 KTGLOELOCLEER] [60, 61]
otsEMdzs? ObdisMY jtoj oj dzfufddmssd, h § 0C § tcC

l jteor j fOIsjdast dz0 ftedd3j dzj dzdj Bj IstsHC
B' dzd z | 5 dz" 9 HOoO O OstsizpEAf @A ¢ slstso dzj dac
fMf ZOo »o W®HB2] . 10 ftjmmseClk dL S OteBdH
ydflsr 2 CtBOdz s  d&OctejoOdhw HE Isj it
oHjtey S0 ftd ¢ tlsiskish] fod s wafd0 $iB Od-
fesfdlsS) ¢ Owks GR® K EOY @ J dfdded) focd 1 Ists
sj B jteOktej . [ i dzaty lxzsk st 04§ szO&x®
dzj SH dzatsto s H dzts 2 ftod or MsC tsls §f dxtfizl 1OB®ls i ta dizs
Bsfisd ¢ d teOMisD GIF® ddEis'd Mo sHJ 20 B i HSERP®RE O
BOMfiptse sf tcsdL 9o SHMIso @ BAEY tow™ AzO i ff dg® astEz’ L
sj - des iz sEsh Csots?2 3 sOkzdzztee dd My  toj fiyfy
fstotsh C 5o wC d Co. ] stcdHyOIs" o d
MOy tetsdL o sdz! dzts?2 ddaWw ddz? steOydd ¢ ted d3j dz
fMjoHsMf ZOostse: 1 dzMDOB te S s d EsteiCHa) d( Vi
stsdz' $ts © fwilsdHjMmwisr 2 EBHOS &0 ftedsBt
ddeilstczdzsj delstso d Htkzedms dLHjdd2 dL €] td
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fcOCIsdugzidficp " &3 CtcOjor d@3 kZodzsds Md3OyYdo Ode
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ftoj Mitsotdid j GftcOo dzd Isj dz des dzj o -6iPsC R O H
fshdzjHkzs"dd3 My jCOddjds Ztop OBk B &KAS ol thHdf
My jyjddz" = C Ol OMBse -3r5 %. dzjdzvf tetfj g ™ hOjj dad
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fosfdls' 90j sMv-MeOizta@Ltsdf oi Isj o5l 5 BuD.IAL t
[HZOSC B L Istsls Mifshmtss dzj dzORjGE I tafreitss kst
Mdzsy desmisd § sdzzyj dzdv tBKOL ytss f (dzstet

[ dzw f sdzlz yJd ded W Y Ottt ctsydz n ¢ JBWS st
CtsBOdz bsoa" di3d MY dzOo O Hf tadzay 1 KGOtz & &
[ dzdls j dz' dzOW  {fete ShSESHHS ! Is jf dsfdfl3663!s HsteXTc-dz2 B 6
o R, 2cO0L O Bt " jodedi jdgjor s Mk jtemf dzOo
dLeBIsOo dzd 9 O8 Is st Ol d d ¢ @isthdsOk s ylsiiste B
f dZzOMmMsdyudzBmBe FHAEZOSCt Htoddj dzgjdzdj 1 Isdn
dLeolstodzj dgdw dzsf OlstsC IskzteBddz MHJ ey do C
(dHddedyr?® sy / MgOo dzgj ded* M #H zMw dz§ Ofkdz] ¢
mMkf j et zOetsea) [ 44] .

1 20y d Is j s alztshjij dzdg H O tc dats 2 owvLCtsfisdlz BT
WESCyd sdgQaP Hdefts] dzls dz 7 € jtod3j stse dz0 thdatsoe j
fts sBi j Bz MsMisOs ) B OO dad Hxl dif ts O A
9, 441 . 1 Q@S Mdzaz O jo W istcd3 JB v 2
stsdzS silsj dedgz s § stedflsks eEdaj zf sStedzgzs 51
Wstcdzj . OftafdsCfjtc C OtcB dH dzs e 5 3§ B @ &z Q| O
BiyHEZ COCOMsds d SBdZtyL @2t @®B ALY EY ™ 8 C
Cslstste’ 2 L Of tsdzdgW dzfpw tc O i HFlfO o tsalxd dz® fy j d

HdMif jcedicso Odzdzse s S OB dHO IsdlkOdz®. )
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Cjtodg] sdzOW dzsf OIsC O M § jtoj digj dedz" d3 MtsMmis O
COBdHBR OO Mmjtei H dder Hts fMmdzsw ydf
Cjtodsd Ist BJL o3 IsOdgdedial j~ M Chipdas j b ts odjdig ~ddgts Iz |
fsteWwHCO 23 g5/t Istsdzh ddzaj Mmdzsw 20, ® stz
stsdzh ddzj T0L,57 5 3BdpdRDC B3 sBteOL tsd3, ftod ML
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dqaW ozt steOydd [1, 9, 44].
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MsmisO0e O NG QE sH@PH stfndsz YO iBs B s  Msh
1,52,000. d YJ izstzdetstfic s EZzMistc Odzgj dzd W ts frpusGDitpldstay
ftecsotsHdIsmMYw BYOKd) LOetslssatst dL §C OteB
d o' MsCtslsj BY J cOkzicdztse GOL tsH Jd dzOd3d ud
MstezCIlskztc O BOIs j tcd ©dzO d tsBlg titf Bj R iddgr Q¢ Is frify
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fJMyodes?2 LOMr ¢ .dz20 cgskzezBPIs] 9 BOSC B3]
fteddeydf dOdz! dzze o tsL sy desmils! d Mt Ndd @CH
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fih j mlseo @3iaash j Mz 330 te dats 2 BOMM’ hdnal
Mok tesdL o sdas e § ey iPHisEYd dzt sddz tOMY dzOo
[ oMV OL T SICFiB j f tod dztsy j dzd W dLBM ssydetsc ts

f tsdzkz y § Szfizte g3 18SIC-CTi  dsSICFNi 5 ls dzd y O dzd fiy # L dz0O
dzj SHdetstotsH dgsfyls! 8 d o Mts$ 2 el Il y dzts 2
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t qizd 81 [ OC tetsW slstsctc OV dw  ( dzj 9 ©) ME sdzO dzd ¥
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QDikzyomlsSd lsmizils lsdzdro MfststS § of eSsd ;d IsC2[) dzO0M< o 5L

Zyomis¢ O feas@od@)C.d [(Affr hdalstser n d &jlsOdzdzd uJ
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t dipz@ @i [ Bh d2 odH Mmdzsd Mis tsc t53SiSENts QL @ délsty d3tif toLse 1€
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I yj dzsds, oSO djls Ol eI Widw s sfw s o,
glu Bsyjls BT Isis c® R fsd®a: g wj dgdsm js 3] Ik
dzd B Is GEOBOde d s Md dels § L f ©iJsdgefad il tetd3 JdO
COMY &zOo dzj dzd j 3j sOkzdz® ftedotsHwl ¢ BT Mls
Yyt OlstelHdw jIs | ¢ & O ffifdeDpdsdd dzdkjj s © &zdz®  d
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Mok tesdL o sdz! teed { tstsfzsd Ik Mdf Ddgsie)jddiddgts , 1 OW
MsMmlsOo B Hdzs e s tsB telff f Bifs Ptc Ofg tztf iz d daf dzO o dzj
NAdHS B Cyjmis! ©OMY dzOs O S, [FYIBE WY o © s dztiz
ftestf dls$ d d f sdzlz g ded v B M stcdMlsse s
gLB" ssydzse s HOo dzj dzdV, yYbsts L dzOydlsj dz' dzt
Il Oy des Blsdij Isdls , Isiyls tf tc Jodigrdaiygdes iy u | o
SHdso toj o3y dzdzsa s Mddzlsj L O S jteOBYUI MEBET
ddz?¥ d dz' lsuc@y@dii J f tod O azdp dzdy” dgfzi Is © dxdzO
Cjtodsd SO ttOdzj j fzl.r B BDBOL L 586 ¢gz@ dzd y dzts My k
teWHO CJjtoldsdwidigjded 2 tsLeotdvjls dzj Istsdz
HEeMIsOIlssydzets fesydese s ff stedmMlsse s € J te Od3d 1
MdzOydoeOdedj d MO totsdL otsdz dzzs f totstf d Is €
) L Issd3 dzOfteOodzj dzedd wWo dzve Isiyvw tecjQig]cixae
BOIsjtedOdztso j H] dadJIs OdigfQSs H ©OOC | s d MO WSt
gqdeW ddz steOydd twOmMf zOotsdz dBwBsy jIs MisOIsH t
sjrdesdzscedd dLGEeBIssodzj dgdw C jtod3j Istso .

1.5 Jr 9gtsHT

1l dzdisj tcOls iz tf dets{d3 J 8 g 1048 tc js ) dzts ed dg'mjdz] tel jigflo O
cOL cO8 sis&OMIsd MBLHOdY Cjtedkjlsts, Mt
O bOSCxJ Mmiehjimbbokeshdj d §jtem§fjSCisdeds .
tcOMmMMmBItsIste j dar gqdeW ddz! IstceOydsdedz § dBj stsHT
BiMkz MtsBts?2 ) d HJdz" 2 yd dz' dzr 2 Clted3d Is.
ftoj dd&3zh jmMlsea O & ssHO MOBEH tesdL o tsdz! dats 2
fstedmlskzr CjtOBdSE HAzv §dkzgjdPdzd Qi
CodBYf sLdIlstso . 1 5C 0L OdzO0 y J sjOwetglfy Js Sls o dztsfi]
sByMfjyuydoOehjets MmMddasjtL cstewyjets f tste
fsmdzj Hize h j 2 MOt tesdL o sdz! dats 2 d dzW d dz' I
shzseo y fsojH] dzdzse s dzdlsj tOkztcdzse s 5B
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Cjtod3j sso, dr Meot2MmMlso Oy d MmMbjteldz] fited
9" 9 BH ' :

1.V s zdzv tcdets y Is - Cjtoddj sse € OS¢ ddzmilstclzo
BOIjtcdOdzso ftosHBAdY OjIs dzj 2C dztsdzdes tcOMmisc
2.RMMdzj Hso OdzgdY d ©WOLtwOBBISSCd datsor =~
fsdzzyj ddy Cjttdjlsts® YOEOUSBY OCIkzOdz dat

3. [jlsH MOBsftsdLo sd ds? 1 dedsiindsds'?
6j OdzdL Oydd, ! € tsdats ke yalsifdsts s desdyle©ts & ) 1B dz
Ctodpj ydets?2 Wistedsj dLHjddY, daj Istejelsh

sBtcOBBISC (.

4 . [ jIstsH gl o Isditsymidd | fgldzpig@dzdzr 8 BOL
ddeW d dz' IstceOyd sdzdz” n B ssHdH Zisijwls H @deg W |
Isd ~ndzsdzsce dd, fHteddj dvvw ftesMmMiss] BBKEZHEBS
CJteOBBdSCd wOMf dzOo OB dBJ sOdzdzOd3d, dzi i d3O"
Isj B j cOZzZtcOR .

5. ) zdlsj tcOIlskztcj dzj oflstej yor smw  to
ftod dzgj dzj dzed & Zpfhlstdztintsiy MOBSH tesdL 0 tSdz! dats?2
B sOzdOcd c sIstso dzj dzdzetse s tSIsSH jJ dz' dets o B
ofMjets fowsotsets B j BOH RY tofRdky jnCHe s ¢
Bd ded B3O dz! dets? s his Ols saudARd ofO teRfshijdss fny Isdsdizts 6
CJtweOdd ¢ 3 Y HE MsB 52 fMdzOB 5 dimfimdzj H 5
Isd B § tOSEZtcOR, o dzj Cslstster | tcOB SIS f
Mok tesdL o sdz! dats 2 dqdW ddz IsteOydd, Cslsts
MdBOYd e Odzd v .

vsOCdd3 BBKEOL 5d3, yYJ dzr ¥ dzB@QIis BWB F&RO epdz't
sj rdzsdzsedud MS da Shdzsed3] KoB[da s ddy  §Osjdi
(Cdtedzj stse) (llsj B3 digdd dfedf (se@mytzdo gy d3,
CJteOodzdd yj MSdn COttC OMBo , f tf dxiaisjo dadz" CRY fr) 4«
s dmMOdzdztsds o' h j sfrisj, o tdzpDHndetsY ) gz 2 dat

L dzj el WY jfcdBn 2 5 f cdkuiist (s0) u
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tcOMmMmdssiste ] dz0O o 5L d3tsy detsfls f sz yj dzdw € ¢
gl £ OtcC OMO, O M dMftsd LseaOddjd jei Isj
mMddzlsj L O dzO slsCter Istsds g dad Mxfoiy, d o OHlglfvw
Mok tesdL osdz dzts?2 dqdeW dqdz' steOydd ©OMY dzO:
fsdzeyj dzdv COtC OMdzse s SR sL O,

r dzv Htmisdy d ddy fshmisOo dzj dedets?2 yJj dzd o
mMdzj Hze hdj L OHOYCJd:

1. RMMdzi Htso Odedj L OFC tsdzts dyisticdetz s jcdf Mk 1
gl £ OtcC OMts QAICTd GRIC ol i L O9 d fr) qWddsGrflsfd wtsdsdzts ¢ ts
dfmatsHdzr 7 fff stistisdfistiyds,d 1 te J- fisf) 50 dzdsvO B dzte 6 5
ftoesMmisj2h dr kmdseofdy ¢ c @gzd 'OC g dg ikfizs% sd M- SH
(hdrlk) dzO otsSLHEA].

2. RMMdzjsintsa Q diafizis B gk H j 2 Mis o d WE @tsSte® fys(d
tcOMY dzOo tsd3 dFAlSTEAKOZEY TizBidACWE TeSIC-Sn ) : MdzOYyd
L OS sdesd3j todatsmis d MOmBtsy tesd L o tsdz! dzteds §f ddsdgic
BJSCtosMisteczC Iskztc O, wWOLtser 2 MmMsmisOe o L O
tcOMmMf zOo ©, otcjdi3gjded LOHjYSd BIYHE BEC B
dzj cdtetso Odzdw tOMY dzOo O.

3. 1 OLtOBBICO fftosmiss?2 d 1 W W jXjlste/dg jdissD
M Eud bomstfipg] Mddzisj L © CjweOBdUd MEdn
LOCtdesd3j tedztsisj 2 dr oL OddBsHj2MIseadw M |
o MsCtslsj BY J cOktcdzs?2 MOBsHtesdL o t5dz! dats?2

4 . CCMmY J tod d3d dzls Odz! dats § f € delicd3j dzdsA, OB
TizAIC,-Al, Ti3SIC,-Cu, TSIC-Sn.

5. RMMdzj Hise Odzd | YdLrdud mMedn d d3j n(
Cjtodsj sso .
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] HOddzsds ©OLHjd GtjHmlsOs djdr +HOd
dMfsd L coOdedzr & o Gtetsyjmmi dmijdi Hse Odz
gl CjuOBdUj MO § € dk s h j 2 o &S
qdzit ddz steOYydj?2 wOMYf 0o sd &jsOkkzO, O Is
Mlstelk S Isktor-d3j AWOHEdRSiENS 7 Mo ts2Mlses d WOLT
Cjtodjlstso .

21MOE0OCljtedMisds O dMEtHdr & &OIs Sty de@ltsas ¢

J COyd mMsoa j dMmnr BH dz" ~ tcj OGJ dzlstso H
HdMMj telsOydtsdedzs? OB SIS BT dzd Ssfigtf dpdaL fs o
BOIsj tod Odz' .

1) 1 stesh sl BdERNdOr dgfdagsdsls © 9Z22%-92)u v
RLESBtOY jdzad) FlstiphtSOsldPyj ddj i3 -~ OcOC Isj

4 g

SEM HV: 20.0 kV WD: 21.10 mm
SEM MAG: 1.00 kx Det: SE
BI: 11.00 Date(m/dly): 12/09/21 Performance in nanospace

{ iz di ) stesh 5C kdlsOdd KOS d I vl

R L ld®1 o d H dzts Yls s Btsdz: h Ow Yyofmls
tcOL 9 jlsodzj dzdz’ | Ocdzsd3d tcOIst f R Ot OC-KH) tcdz
BE &B.
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2) 1 tstesh ¢ Isdls1qdz® 0d@ERE W3 yiddpss s KB57-9 7

92)RL sBtcOy jdzadj st d®Q HIijzdeR 2dz0 tcd M

<
fad

SEM HV: 20.0 kV WD:21.02mm | ' ~ VEGA3 TESCAN|
SEM MAG: 200 x Det: SE 200 pm
BI: 9.00 Date(m/dly): 12/09/21 Performance in nanospace

{ ATz Qi ) stesh 85C IsdkOdO &OwLSd ! v

RL lodgf?2@ 2 o dH dzts, Yyksts yomilsdyr d dzj © |
~nOtcOCIsjtedzr 3d tOL B OB tsls dzj MEtsdzr € dn

3) 1 stsh st IsdIlsD(dz03 0d9O tedgSdd3, v 14 d Misddds © ¢
057853882010 tslsdztsmd Is mWs d¥s Cd@Ele ' s dsde d Mis™ ~
f sdzlz y Ofj s ghozdzd dz' yd ded v (e OL BsdzO) Isd Is Odzt
ML HO s § tsMtej HMiso TR BfYOUSSE@B tislEAsdo deds fi
ftotsyjdd)Ocd oy @diditc o 0 Baztb Oy j dzd f-Btotsh
ftode j HJj desiz@BO tod )
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468.45 pm

o L oniha by, B
VEGA3 TESCAN

SEM HV: 20.0 kV WD: 20.73 mm
SEM MAG: 100 x Det: SE 500 pm
BI: 10.00 Date(m/dly): 12/09/21 Performance in nanospace

[ @ Bi ) stesh 8¢ kdlk0dO &OwLSd ul )

RL ledp®Q 3 odhdy lsHjd d j vOmEdym
tcOLodlss?2 o jtendetsMmis! 8 d Mmtcj Hdz2d B tOL C

4) 1 tetsh 8¢ Odz® ddf€Af0'0 xRk, Y df flssts 6@ 59
73 RL BB Oy j dzddj Hbshctisd &£ H L dz® 4.dz0 t©d f

3 o e A

N o .W‘.‘
SEM HV: 20.0 kV WD: 21.05 mm fillmp VEGA3 TESCAN
SEM MAG: 200 x Det: SE 200 pym

BI: 9.00 Date(m/dly): 12/09/21 Performance in nanospace

{ Az @i} stesh 5C Odz BRI ddv KOS d I ¢

RL IldfPO 4 o dH dg yomilsdyr Odz¢ d3d dzd W
fMtej Hded &3 ©OL &5j OB ©Ctdzts 100 &S os.
5) 1ttesh s Ctoj Rdzdw dBOtSd std (695 3

RLGSBLOY jdzd] f§tosh COat@P. ftode j Hj des O
65




20KVee. X5,000  5pm
i Uz Si) stesh 56 Ctoj dRdedw KOS d st0

RL ldg®®. 5 odHdy sldsfdlsj d ds d&jd
e S cdedzs e s ©OL d3j 60O, MsjHddsj dede” j o
6) 1Btsh ¢ CddsdHdBER 5 ¢ o %] B8FHM KR ® t
Lsdz detsfls! daj BBdZjj 1, 5%, o0@s®90).dz)
RLtSBtQG)ﬂljsutm‘»ﬂlealsdisZ Gltadfy odjIsHOR diE®.$.dzO tc d M
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"
GBT um ‘ \ 9
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SEM HV: 20.0 kV WE;: 2l1.86 mm 1 VEGA3 TESCAN
SEM MAG: 500 x Det: SE
BIl: 11.00 Date(m/dly): 12/09/21 Performance in nanospace

{ Uz Gi ) stesh 5C CwOW2 O &BOwLsd o

RL bdg®Q 6 odHdr yOfmbsdy' §steshCsosd
fsojter BB Y t®dd YOBBJdHS S sds 10
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7) 1 tth s cONEBEO &BOBSJugdhlstslsO 87
Bsdzjj 13%, o kOGO dai RWWEI)L SBWOYJ fedv
ftcj HilsOo dif dEBY. dz0 tod M

A 1: e,
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5 Y S
SEM HV: 20.0 kV WD: 21.81 mm

SEM MAG: 200 x Det: SE 200 pm
BIl: 12.00 Date(m/dly): 12/09/21 Performance in nanospace

[ Az Ti ) Stesh 85 CLOWdsO &OwLSd | J

RL lodgfO 7 o dH dz yomisdyr ClcOWdIsO tOL
Yyofmils: Cwlstster » dzZOatsSHdIsMwW o ftoj H] ZOR B
8) LEedzj esHdzr 2 fotetsh 8¢ ( MOY(@37 B j —dadk]
YydmistslsO 99 %,-86) £ Sststc @B 8 BIsdzd yo4 smw B tsdz!
tcOL o d Isjt@r dfdSips sSB 6Oy j dzdd T SoShE@RRHE sC OL O

0.22 pm

N0:24 um

0.19 ym

SEM HV: 20.0 kV WD: 21.81 mm 1] VEGA3 TESCAN
SEM MAG: 20.0 kx Det: SE
BI: 5.00 Date(m/dly): 12/09/21 Performance in nanospace

[ ATz 8i ) stetsh 56 MOy d &BOwSd I} 701
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RL dg®O8 odHdts, ylsts Bsdz h O yofmils!: 1
BEB, Htod 1 Issdg Ocdzsdj teOlsr yYyoOMmisdy dBsckzk
9)1 stetshisgtn dzd Y ME St k6 dz(l¥S 0 O , dgdstd Mds
~99, 8%, J|-g6)Ru 5856805 j dzd j 9 § BictE B C Olz@RYP. dzO

e -

SEM HV: 20.0 kV WD: 21.82 mm 11} VEGA3 TESCAN
SEM MAG: 20.0 kx Det: SE 2 um
BI: 6.00 Date(m/dly): 12/09/21 Performance in nanospace

{ fzR0il stesh 5C MOYd EOLSd v 900

RL fpdec20. 9 9 dH dzts, Yylsts yomilsdyr f tcd B
yofmisd yodsd MmOy dj di' dasinisdf fag ey o " O s 1
Bselzls HBsMIsde Ol dzgi MEBdz! Cdrn BIStotsd3 Istet

r odzj d sfdmoOded] dMmftsd L tso Odedz" = dzd IsT -
tcOMmMf d&zOo " Hdzw dJdW ddz' steOyd (.

10) ¢dzt Bgdzed?2 BOwWS-YO QDY) (pJyudmMeEsVBdD 9

11) b f dzO dzth) asdfiadzg 8 alz 2 BSOS o | Jfwr6),219
MsmMsswh d2 dL 90 &BOM. % tsdZse ® d 10 d&OM.

12) [ dztseo®l KkQiSud5J8 6 ydmlsslsts?2 99, 9 %.

13) fdn' LdzjCbtetslsy fdpcw) GBI dGPEEEIs
99,9%.

t Oy dzOeo ™ 32D dfdizs ds tc@dz'f d ctslstseo d dzd i+«
CteOWdlssor 7 ddzd S jteOdBduyj MS dr I[SCGfaidabdE o
9 sBl j &34, ftcjor hOsh jds fstoser 2 sB i J
ftodBdzdL dIsj dz dets dz2O 50%, tBJMfjyde Ow H
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fsdzdpedsy qlsCd. uj Bl jOkeO o] &k ddlctsd Ok
fsmdzy HBMIsdY Jdd™Y dzj 5B - SeQ@fgsRO o ls jodfif Hj jtot
B dzkls Hd&v GSsduOlsjd dscts o' ttOo dzd o Odz]
fjud d §cdhdscs 4§ towm]2%8 AlsaduiCkmus) Cu-
309%Al, Cu20%Sn  sdz yOdzd  to Ofiplsastste jj dgdyjsaglz s h o 7
jcdelzs hda Ctiftd disss o 1 ts] s | i e
sslke jlsMisaky.h jes djlsOddo

2.2 [ jltsHr dMmMmMdzj Hseo Odzgdwv Jtetsyj Mitse

) sHieSB dzsj W OMMdEs to Jid @ tc  @&fipQ) j iy @ H dzts
qdzit d dz' steOyd j 2 cOMYf &ZzOo 55  Odz dzq dzd W
o' MesC Ml sttEigh dgd d @ O &t Mechycizts,el bl fs ) € Ofgze
YOMsElsEOHEBD o (f Hlzdd® CAstl 0f SL o & dzq dzts
Raes H OB MEBEIEjCOshdj  ddasj demdoedy § 1§ t
q dzt d dz' lesteiQiatpdts j B dzdzts

(O) (8)
t Mk desi) 2M 0SS stesfls kO CO®Rj 6® ¢l dHj
COM®j tor i ScAMBISER,e , dz@Y 8O0 dzj dzdzOW 2O tej OF
LCMY j tod BJ dals ©)

(B dH
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[ BtcOB s C Psdzlz o § dfLits B tc Ofr)j d2 @ 3 j to ' ts H i whigf] ) -
f sHGC dz¥ yj dedets d3 o€ ttaithy’ dedigij totg j © dzid dgts of tis dzlz tu| jj diz
odHJtdLsBOY jdzds ftotseotsHdddzihy O0dzOdzdL
orwodzjdedj d@3 R OOCIsj toder n sB dzOfls j 2 j cdzO
ftesmistcOdzMmlis o j g) f sdigsh 1 ye jIstser A

Isj BB j cOlsktcdzlzt dzj tcOQo dzes 3] tedesmis! o MBtsise

23/ jlssH' OdOddL O MlskSkkwr d Mmets2flks

[ JIstsH CdHtesMIsOIlsd yJ MS et dz® L dsjndacad @ dac
dtorn d B WPIW] dzv dzd o MissI8EBYSBA) da2cbd ff Y [ wrws
82[129.1 o dOdZzdydd BlsSterlsrn st d Stz dz
ftotsded Cdetso jdzedWw otsH' tBOLjY HCter 9 Odzi
fsctekzy jdedwV tBteOL YO ¢ tsdi@bhidfdad?d dzlodizdply df teiz
1 sz 1 stsets BBOLjY ftstsyjteYy Hdzets oL 9 j h
HdMisd dzdzd te ts © O dzdzlz & o tSH Iz, dmf sdz' L 2w oL
Yydtelsjiykz 1 dL-89.Judp0Odtj8j8 98 tcj H j dzd dzd f tste
(2.1)}(2.3).

{Bl jd&3 BBOL y@iuff\sdz' Lisl Qlizdfd O " j o5 E
o " yd mifizs dff tste d3lz dzj :

V=(MM,)/Gp, 2.1)

GHJordfOMMOA B P L OCter s BJOY B OtRJz ff)Is &
ZOR SHY@GrMELHER ], ;]

[ o-dB3OMMO tBtcOL YO ffittclO@ tcrdlsrizdg j to & Ot f
CBEHO BBWKOL jyY,fw®gtczyjdz 9 otsHE

G - f dzslsdztsfls! o tsHT , jfij)stsly a3l fiiplddsbzetchj,© W tc
¢/ d3

1 dztslsdets s, 6B % O Loy O fiddgsdz dedic d3lz dzj

g=m/V, (2.2)
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GHJj-dz®yodzr dzOv BOMMO tBteOL YyoO HEv dMmf:

V-sBl jd&3 s5B¥IOL yo, M

[ Bh Iz¢8 f sted Missmis! sBteOL yo (1) or yd
HifMwisduydese s L dz20OC O 5 ¥Wisted3kzdzj :

1 = (- 4/q) 100, (2.3)

CHO-§f dZslsdzs s tBEOL YO, o' ydifikzj dzdzOw

Os-Isj stej Isdyd MOV {f dztsils dztsyls ¢ Ctsd3f OC Is dzt
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29 30 34 35 | 36 | 37
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Al, % 1,10 53,40
Ti, % 2,59 0,32
C, % 91,82 46,15
Si, % 0,13 0,13
O, % 4,37 -
g Iz di3d3( 100,00 | 100,00
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