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I 7§ sdzdzj dzdz' g0 Odatydzy 4 yJj d3 30 Bdzts ¢ 5 € ts d3t
fsCOLOdzd o' MsC ks 1 WW J CGdf'odisdn IsdzO nisdzts 20 «
d Of f Oted®jslsltssH d yf e BB 0O H dzv tcOL OB SISC
Isj ndesdzsc d?2 §sdzzyj dzedwvw dBOIj tcd Odzts o .

2 . tdLizd IsQOlIst dmMmdzj Hiseo Odzdw ded L € tslsj o3
tdzj eejsdui MEdrmn BOIjtedOdzse ddizd x dSHsY & J
Emzseo dw offdBE s Btcdmis' 7 RO JjtedOdzse, Mt
Ag, Fe d Co. LMlsOdzs o dzj dzdzOW 9o dzOMIstsw h
ftod dzdL Ctslsj B j tcOlsktcdesdz G tstcj ded d d3d Is O dzc
shdetso 52 HdzW t.OL tc OB t5ldDdztsdg Pls B3y taz" - tf dzxlict
3. LMisOdzets 9 dzj dzdz" | L OC tsdesdzj todes s d W
Bdzts ¢ 5 € 5 BY s dzj dzls dLC-B, Zrigd f3sQ-Biz OZr-CT Cii AlT Sii B,

TaSi-C, Zr-Si-B-C, Zr-TaSi-B, Mo-Hf-Si-B fsLotsdzddzd i tej H
f sz yj dedv yj dzjredzh alfOfipg et ©dasth | tc Ols z te dz" -
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[ Bstse JtodesMmis:  OfesBOYdw tOBTSIST
 sMistse j tcdzts s tcjLEzdz SOt OB TBIST
o otsHtse, o' degsfdd3r = dzO L Oh dlskz, HBHIso j
By ssHtse dMidz Hise Odzd v . Mist detinls jOdedizj Jdz' te jnL
sfkBdzdCtso Odzde" &3 o toj2Isddeesor n tesmmd:
5§ BOBIS Y HddMmjlsOydd. [MmMdseds § ®JLkE
sBMEzYHOdZdM!' dz2O@ CtsdaW jtoj daydw n
1 OydesdzOdzt dzOW CtsdaW j toj deydw s ff tod d3sj dzj dac
d Lkzdg j dzd 2 , dzj 2 stetsdztseo @ 9N ,dzj L IOB O dzts of SIS ¢
1 OydtsdzOdz! dzOvw CtodMmlsOdzdztsa d 3d yJ ME OW € ts dat
VIl International Symposium on Sefropagating HiglTemperature Synthesis
(SHS 2003), 2003, Cracow; XV Internationaln8iirotron Radiation Conference
(SR2005), 2005, Novosibirsk; 1 j-igp Gy dzakif
cuftsotcj d3j dzdz § d3j IStSHT OzOdzdL © HIWtLOS Y

1 B9 GBGSH; | X 1 nt er n ad{Piopagadny Hi@hemperatsre u I
Synthesis (BS 2007) , 2007, Di j on; |l nt er na
Phenomena and Processes 2006, Yerevar

cuftsotcj d3j dzdz’ § d3j IStSHT OzOdzdL © HIWtLOS Y
1 59 G 5tc s HRussiah Mdrisshop on Sefropagating High Temperature

Synt hesi s, 2008, Bangal or e; X1V mdd3
YJlodzBe sdzso C ©O; X | nt er 4Prapagatng lighemperatupeo s |
Synt hesi s (SHS 2009) , 20009, Tsakhka

At Jdzlse detso MG 544, dnLd did& e jtsdadents, dzdztslzy 2 Is te ts dz'
dMmdzj Hs50 Oded ¥ Odtsd Misj &3 -1 drs s cddfldsjdte o
Isj ~dzsdzse ddn, 2 0 0 9 RussjarsWptksh@p, on $HS land Reaetivec |
Nanosystems, 2010, Dijon; XI International Symposium on -Bedpagating
High-Tempeat ur e Synt hesis (SHS 2011), 201
CodgW jtoj dzydw 5 dMmf sdz L s Odzd ¥ -2002], EALE S Is |
| setsmdedwems; X, X1 d djlBd iz ke of figh Pl

BOC tesC  dzj K2PSLj4,, 20 ltedzts ¢ ts dzts 0 C Ots dgvj td jideueds
13



Ok iZOIsj cdOkzOd (161 2013). 2013, ) 9
on Seltpropagating HighTemperature Synthesis (SHS 2013), 2013, South Padre
Island; 6w hCtsdzO ¢ jlstetsdzse d W d MmMisOdzH Otelsc
ZOdesd dzH EMisted f & ,01ls j @t Zztc @ ; | V | nt er
AFundament al Bases of Mechanochemical
[ i HEXROKGEBH dZOW dzO z y dzO W CiodgW j o dzydw
CtedMlsOdzdzd L Oydd . sted MlsOdzdzd L ©OGydw CO¢ !
2013, R lat@ritopatsConference on Instrumentation for Colliding Beam
Physics (INSTR14), 2014, Novosibirsk; 13th International Ceramics Congress
(CIMTEC-2014) , 2014, Montecatini ; VI | d
"Cded ey sdud MSdy CtsdeH | dzBy e RDA Rz Jy J fipdidp
[ i HEBROKGEBH dZOW Cedal J o dzydw cutsotej d3j d
dzj stcc Odzd yj MS sets dBOIsjtedOdztseo j Hj dzad W e, :
CtsdaW j tod dzyd W cstedMsOdzdzsW dL d ¢ O d H
fijtemf jCIsdodzr = d3OIsj tcd O dztsanational S9nip&sium gnts i
Self-Propagating High Temperature Synthesis (SHS 2015), 2015, Antalya; Xl
International Symposium on Explosive Production of New Materials: Science,
Technology, Business and Innovations (EPEM) 1 6 ) , 2016, Cc
[jdHjdzjhbhEed2ts BM j2 d Hftodfl dzOHdzts?2 =7«
Il mjtesmMmd2 MEOw CtsdaW jJtoj deydw 5 dzOdetsz3OIs,
| 11 B yHEZRZOtesH dZOWY CtsdeW jtoj dzydw ¢ jdL B
Isj sted d Isj f dzsotsets oL ter 9O ¢ folslidlz € K 518
Y]jtodzsesdzso COf cOC IsPigi & Ow CtodaW j toj dzy(d
f tcd B StcsMisfiptisg tdgf B dedetsy MMmisswdedd d 4 tof
[ sMS 9 O; XXV |l nternati onal symposi u
nanostructured materials (ISMANAM 2017), 2017, Sanb&Séan; XIV
International Symposium on Explosive Production of New Materials: Science,
Technology, Business and Innovations (EPIR0L8), 2018, St. Petersburg; X

Il mMjtesmimd2 M¢ Ow CodgWV J . dzydw fs dmir Iso

GOl j e Odztso ¢ v j fiSfoddsle , | P Bdzj JasmC d2 M
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ftcod ¢ dzOH dzts?2 = d oz3d dj,ls J & E&E ImEmatcBatEyisposiumon
Selt-PropagatingHigh TemperatureSynthesis(SHS 2019). September 10,
2019 Moscow; XV I Mj tesmmMd2Med?2 v i3y so dlztze f 1s
2020.
gowL! tOBBISr M dzOEkzyde di3d Hetsj CIsOdzqd .

rdmmd clsOyd tsdzdzOv tOBSISO o' §f tsdzdzw dzO M-
WEZdsHOd3j dzlsOdz dz" = dMMmdzj Hse Odzd?2 1 tejLdH(
ftotsj CIstso, f SHHJ to) Odzdz’ = t siMmMd2mMe d &
dimMmdzj H s OXRf32654,” 102331 H[F3I15086, Bifsctsc
| NTAS ctcOdzls ~ { 85)Wg 2 M 86 ¢ 420 2 YBASIG4As3 W, ts
sO¢CY] o OB Or ctsMmMizHOtMmise j dzdz®IB.s L OH Oc
ledzd S Oyd(d

1 Isj i3OIsd € § HdMMJ lsOyd tstzdds RSOGO B sl
ey yj dL dqtelzj " » ttsmd2MmMEdna d B gHEE2OWE:
o fitejydde EktodzOdzso [tod-G& @& B jded E8mBGdAda"j =2
Ny 2tedzOdz@H j € d tolz j JlsWeb ofeScierc®d Scopus [ Ols j tod O dz
HdMMJjtelsOydd HBSC dzZOHT 9 Odzd i)’ 2 d3f] X tH zElARICSStE alz
tesmmd2mMedas S daW j toj dzyd 2
J dyder 2 9 C d&zOH MsdmME Olsj dzw

bolststelz ftod dzOH dzj ¥ d Is fsmMisOdztea €O
dimmdzj Hso Oz, BIlssHBEEEdYUIMEd2 o" BfStE
B3y IssHBse tejh jdzedw L OHOY. bolststc dzJ f sitey
MLHOddd Edzd € Odz! dets? dzOkZzydets? I ls @zdzts ol
Mrjd fteso jHjdedY 1 CMf jtoeddzj dels©® o L Oo dMc
IfMmj 1 SMyjteddj dzsOdz? dz' | OB, ddzlsjtef
H O dzdz" R o' f 5dzdzj dz' dzd y dzts Oo st . [
ftctseo sH d dzd My dzd § sMtcj H Mis adgddgdzistc j Q ol tdsts. ts
ftodded B30dzd EZyombsdy OCOH@GBERS T §kh Gadso
d3. dz. I BCGOY4dg. dap. wz. S, dtews. Wl.. [ . [ . N. Js. ®BS OFf

[ R 02 dztsos DHdz'[h.d dzilsets MIsOIsj 2 dzOf dMOdzr
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Hdzv M dzjtejHotChplis(@o difv dzd fry ¢ MsOolsstcOdi3d Ml
fts MCOdzdqtelze h j 2 1 dzj CIstets dpdds 2 zdgdk Sdtalis fighe (s
Oy sots2 1. 1.
[BIl jd&3 d MtekzClsztcO® HdMmMimj tclsOydd.

rdmmd tels Oy d wdz@H9 figdssty Q dde>y O , 98 g th i) [ ¥ § &5,
OB zd YsMistsdls GdzOdzcplg fiyf jdPse 5 BSBL SO (¢
COL OB ddlsOkte 1 C MY jtcd g e, ® &zdatz’o 2z |
tejLizd bObtsitEd MC O ydisdtclz | @6 Joi] lsizB)e A
My dm¢ O ¢ zEAL@SjdR?) Isj 34  H dt idrpj welds@ t§ dzdzj dzC
AjHjtoOd s ctsfbkzHOkmise j dzdes o B iz if Is dzt
fistezCIsktedzs? BOStesCddzjlsdsSd d §ttse dj
[ jtey Odetwsofi@d 2 MSC 52 OCOHjBId deOESC o Mt
tOB 5ls tzOHyskIO® sdkHflstezS skztedzr & dMMdzj Hise C
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1ol 1. trrvd1vdlasoc 1Rt ARICRL R
MRIRY[HSRM ([ osfdrBITERT [JOd113IM wl [T ¢

1.1 o sia'tel) 3R tcOo dzj ded v BB®J dzlf & § tats o d
HdWE ydd fm oL tj" Haaf] df hifntezj s1tsp @ratef 8"
ftesyd Mnse .

JsCter IsdJ W[s@E i@z ® 1912 ocectHlEZz HJW
zz yd 2 &0 [Rf HEokzd@E &Oyodts ML HOdd®
2O oLOdhisHj2Mlsadd 1 dzj ClstctsdzZOG dzd Is dzts G ts
ig] 9 jhjmlse tsd3. t J dzlse j dzseo hC OwW HdWtsC
tc J dzls ¢ J dgtEiiydgidistaizO w M jSltesmMC s dw, BOC
tcOmMMmj wdedd, toj dzlscj dzso MC OwW OBEPSHREXAFS, 5 dzdz
tcj dzlsc j detseo M C OW W olsdyvdgdeiieyO W dowO 3 dz" 3 d dzfmls tc
dimmdzj Hise OdzedwY MlstezCIskzter CtsdzH j deMd tctso O da
dzO  ddstdsds, -3 CtedsOC tesME s dyj MEtsd3 koo dz

ojdzscj desomMSsats dLdkzyuj ddy (tRrR), Hddd
B Y OlstsBde” d3 tcOMMmisswdadj d3, M §4tedssHdyd M
f W o dzj dzq ¥ ©OL dzd ydz = W dzj dzq 2, o 5L

d dzls j tatéyjdtdsjdzdzts ¢ ts oLOdBsHj2Misa W o ts dzdz,
MsmjHdd: Oktdkso .

t OLoadlsdj oBjIssHS, sMmdzetso Odzdz" = dzO 9
fesHsdyOjlsw d o dOmswh jj otej dw. §Is
Gjhjddd OCkkzOd dr & WikdHOdkj woAd do € dzs
dMmMmdzj Hise Odad W MstezS Iskzter dz stec Odzd yd Mm¢
BdsdsedyjMSdn ®Bi jCltso. 1 td hddemlse ts
tcj dzscj detso MG dr diBjlstsHtse, o Cdzs yow HIWtcO
dMmmdzj Hiso Odad ¥ BOIs § ted Odztisee d “§rtc dMils P Is &) &g 5 i
sj kY j Olskte] [tB]. H Do o4 fadlfdz’ sOlsj 1 5czlz YO
MistelkS Is ko dats o3 q % OL o 5d3 Mshstsw dd d
54 ed3sHddzOd3d Uy MEdd3 ¢ Ole@dB] Ista Gz j dgdidnls J-dg
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IsSo JHBYWOL A = t6j OCGyYyd2 ddzd WOOtkds =~ MEE

&jsBisHdBs tjedMsttdicss Ols! HW e OS ydt
fesdjyzissC otejdjded. ¢dzOkdL tjLkd SOk
otcd di3d ded , sBiMfjudes Ojls f sdzlz yJ dzd J d

ftej otcOh jdzdwrn o CtsdzH § dzldtetseo Odzdzd &)ls g @ Iy &§
HJWtcOCIssgtcOdgdz W o dzw j Isfmw fteddeyd§ d Odz! dz
HilsOdzj 2 Br Mtesftetslsj COshh jets fotsyj MMO.
Hd dz2Odzd ¢ d tcOL odlIlsdw MstczCIskzter |, i tsded o
ftesdmMaHWwh dr o EmMdsedwrs MmMisdOsdAj hBldsd
ojJhjMmket dzj sB R tsHd i3 -d3g BisaHdflsig jn ¢ G §f Ot
sBdMfjudoOrhdn ©WOLWLIN jdzd] 5 otej d3j ded
qdzsjtcj M dzgj Istsdzr €5 Hdzv f sded BZ3Odedw W Iz dzH (
MistczCIlskzter ojJhjmlse o dAcj uclh @< Ils@I3 j < dfitf
otsLHj2Msadw, dzes d Hdzw tojh jdedw Isj - dats
JqdaW stcdzOydwy 8 B~ O0ddL B d MISOHJ22 desfyls d
CsteslsC et  otcj d3j dzd . [ sy dets L OCdzs ydls: |,
tcOLodIlsdw fylstczCA zQctazfshigldsO doodsodzdy o dzw j Isfqw g
ftesdizdi Y lssyder » Mmlsswdzd?2 o sy Mpd f
ojhjMmlse.

t OMMd3OIsted o OW tc j dzls ¢ j dats H d ¥ g @26 g @ tzdatlz]j
dmf sdz' L so Odedd o COyj mMisoe j dmlstsydzed € ©
Mzj Hizjls ldijilsdls’ , Yls s tsdalr ik tc tstsig] FGHS®!
fMdzj H H® @4 sctcOdzed yd o Ot Isin-situ  diffridrisdaj j HHtS] odER
B' Mistesf teslsj C O¢a" d8  Bis 5 Y gBfish tste jo@ diziQliahcd Is d
HdWtcOC yduadmersio dff ttOLtcjh j dgdsjOdzs i B b i |
Codzy-f EBHBSo fosh dzsets 9SO, BEZOGHSHOBW
fd dzm tetsls to s dzdzats ¢ ts [14] d d dzlz 1) Js dzdf ‘© dzd © Br mMistets
tcj edMmlstedtclzs h j 2 tc J dzls G jtedddsazfftS]d J 1 © 9 QIAALD &
oL BBsy des fyls i tod d3d dzj dzd v tcj dzlsc j detso MC s

HddzOBBd S d MmMbtekzSlskzte’ CtsdeH j dzmd tets o Odzdz' n
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tcj Odzd L 59 OdzO i shdzj tcOL tcOB BISC B' Mls
HijljChtstese, Lol EOCteecEMNIRHBYtcs DO
mMd Sdznr . Bz dztsfls HdWte OS¢ yd tsdzdz” m
ftetsyd Mitse ) CtsdzH § dzld tetso Odzdz” n fMtc H OF
BOIsjtcd®asotej ydqdzy to Odzr detse s otcj dzj ded o
f sdzlz yd dzO O BIBXRD €Tigh&ResohednX -Ray Diffraction).

[ sy des o7 HJj dzd Is! stcd dzOf tcOo dzj dzgdWw tcOI
OLtjMjddid 5 ot] & dd

1 jtoofipgWw L Odets M MEL O dzdg Hiz) tadixfoL' Oy d j 2
dMmlstsydzed € tso fd den totsls to ts dzdats G s dL dzlz yj dad
zo j dzd jddifjjdzimd o detsmisd toj dzlsc j datso MC dizks Ml &z -
dmissyded ¢ © d 1§ deliagf judedns,o sIs .Cjp.Odzlstse o j H d dz
otoj d&BW, dzgl sBrBHdABS] HAEY dOSfdzjddw Mmls
HdWtOSC ydd. 1 d HBEMISOIBYdzOW  d dfls j dzin  dzdzs n
Hdzd Isj dz' desfisd tjcecdMmlsteOydd Hdzv § tsdzlzyj dz
td SteHMMdzd dZO3d s f OtcOB) stcOd3 wicC tsmisd
Mo sB tsH dz" A 1 dzj ClstetsdzOn d fddzn tetsls tots dzdz’
CCMmYy Jjted ddj dels Odz! dg' §  fMls Ojdapgydm ¢ ff Bzv  d HipfD tizj &
ote d3gj dzdzr o3 tOLtejh jdzedj d3 MsL HOdzr dzO EkMmlis
CO¢C EMEBtedlsjdzt dzr | SBY dzj €Mr ESRF ( Eul
AtcOdzyd W ) X-rapFFe&HlectronLa s e r 1 J t6 3@ dzd 2)n, ¢ tshtcd!
dz0 o fls talgj\fdstfclsida] Is tc s dzdz” 7 BRHEGRSupert PRdipin d W
ring, CcAPSAdAdyanmced Photon Source, dwz¢

l Iststcrod®y dzr ds O tcOo dzj dad j &5 twWOL 9 dIlsdw
W dzw j Isfyw tcOL tcOBBISC O d  dzlz yh ji dgdejs o
CoststeH d dzOIs dzr » fpHY jLIDjdEds t5:tc tsfig fesMistc Odzmis o
tOLtej M jddi d, HJOB]UIMEdd HJOY OL tsdats A3
o toj dzw shdzso dzr d3 Istej dgHtsd3 WwWo dzw j Isfmw tc C
so jtcHBIsj dz' dz' ~ fsdzzf eso sHdzgd S s R md def

fsfdzj Hded j B2 H @ bsfdzOC &5 dzs i Odz dzr 2 f to
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g4 SL HOdZ sHdts ( Ho lzn CostcH d dzOIs dz' § H
o' MsCdd3 ftosMmMistcOdzMmise j dzdz” d3 d dzOdesfj € 2z dz
tej M jddwv tOL dzdydesets ¢ ZzOMMO L OHOY. U Jon
Cotcwzd dz' - B MistesH j 2 Mlsealzs h dn Hjlsj Clsts
gL dzsy jdgs © MmdzjHEsh jd&3 tcOL HJ dzj .

vied Is! d dgd Is ts H aQiufifdgp fize Oo dzj dzd § &3 ©OL o d
MeMisOes dvd ¥ g @S y dddigihplelzjmrH s Odzd 2 M tOL toj M |
weg dzw j Isfpw ML HOdzd Jd sty 5 Odg v ,5H dsB2)
oL iItsy detsyls ftctso j HJ ded W 1 CMmyY J tod d3d dzls
ddzls jtco Odzj, M eoeBLHj2Mlodjd3 tcOL dzd ydz =
MM Hikzets? Mlstesdy MtsBdz® HYy dzedWw Bt HJ dzj
sBl jJ S dqL&zEyptedy . sl € Odiggdidzr = EMmd
dzj sBRtsHdBO ©OLLOBBISCO M jydoOodzdL Jtetsea O
ftecsosmgilsd Mmdz) Hse OdzedWw o dzj MisOdzH Otels dz' ~
B Mistelze f jtoj Mistects2CE fOtOdRBjIstetseo toj ¢ d Ml

1 d Mdsslstew  dzO0 H sfiflsfigf ¢ ezz I OL o s F d to 4 € M
BO"tcj dzlsc j dzso MC d n AdI7RBH sz hdgOnise kg jIs tow
Mo w L Odzdz" CO¢C M HoeMmiskzf dsmis: ¥ Mis Odzayc
dmimdzj Hs9 OIsjdzj 2, IOC d M o MesC 2 M
dzj 5B~ BHJdBMisO®OB slIsCd §fsH COYHT 2 Isdtf L (
sBtStclzH SootwEjv . ssets, o Mdzkz ydj 1 Yl jstda d3.isd
fstcsh Csotc?2 bBEYkBOSEHHGY ¢ tsdzlstctsdz d dzls j dzf
fjteodydesets 2yt O, sMtsB j dedets © H dzdds j dz
f OtcOd3] Ister Bseclkzls Mmizh j Mise j dzdafs y jdoLddgjddis, Is -
feseojnHnjddd SMYJ todd3drigsis®adz’ dsQy wigadEegy dirtr
fted dLEyuyjddd FOEQfishieasz i3 ot) B3 dj B 3
SOCd] OffOtOIlsde’ § Micd HMisOQ tetg & Jj gl 4 W df asO ¢
ofdzslsy HB dStmj CkzdzHdsets HJ O OL 5dz0O.
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12. 1" MistetsH j 2 Mlsazs h d§ CststeH d dzOIsdz" § H
gL dzlz yj dzd v .

stststeH d &zOIsdz" j i fistf FlgdsacOL h dj BOC fd o3
tcj edMmlstcOydd HOdzdzr = o L CMmf Jtcd d3j dzlsidsn |
tcOLHjddls! d&O Hej tmMdsedzy J ckzffr: 6Ol
| OL 5dzO0f tsdzdzj dedzr | CtststcHJdzOlsdz' j HJjlsj Clstst
dhi Ckyjc sHOS 9 sBdZOH Ot Is HJqdORdyj MSd
BHdZOSC dr fttsMistcOdMise g dzelztf Pf @D O dhej "d3E G |
Hilsj SIststcOn 1 Ists? oz dmf sdz' L Iz
Bhsc s oo sz yYydzOv (s steyd sdzOdz' dzOv ¢ O
MWPC) [21] d fJ dzltster f B CtesMmisted § tsmidsodtrip ¢ Ols
gaschamber MSGC)22,23]l 1 d &zO0d3d yd ME sets HJOY OL ts5dzO
tcOLtejN jdedvw fstWHECO 100 BSCd3 (9 HjIlsj Clst
tejnN jdedv BBdz hJdzMlso © toj dzlsc j desMistclzC Iskz tec
o dB3j IstsH OR tcj dzlse j deso C 52 HdWtcOS ydd
tc Ojnindzd W .

vo jJtocHBIsjdzt dz J] CttstcHddzOIlsdzr j HjlsjCIsts
! o  § Bdzy f 5 {BHED] qad * s  wvH §t] ddBk
GOL 5dzOf tsdzdzj dzdz" d3d H j Isd S sstc Od3( . BisGE " O
CdTe |, i MtcOoadej dzd® f cOL sBMHdlgj di ML (
sBjMfjuydoeOjls f sylsd 100% 1+ WW,jClsdo datsf
CoOdzlstso . [dCtesmistcdf s OW O o9 B tsdzj J
MstczClskztc® ftokzkftcsosHddS oates CtsiteH dd
zzyh j 4 ftesmistcOdzMmliso j-BAEge) @O G " B&F I d ¢
H d&zOodzd uyd ME d?2 H Of OL sdz dzj ftcjgor hoOjls
f tod d3j dzj ded J§ ZO EkzysOn u@dzj dZdfFtetsE tsEREZH d
fokzEf tcsotsHdzd Ctsor n HJjlsj Clststetseo ) Btsdz h ¢
d ftsMmistcOdzMmliso j dzdats? Is Mt jztg dskz tcig R ' j frtiste jj fdzc
{ BT ydzts sO¢dJ HjlsjClstster Csdemlstczdtolz & |

HgOYf Ogésddbtc PH-3 @ OHBMse ddzd 3 ¢ Is dBBHLE
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s O¢ G OL s5dzOff tsdzdzj dadzr J , IsO¢ d Is o
B MistetsH j 2 frHisioldzjsChigfigite T , 0 Ot GintDO o024 O tc d O dzls C
[ Ud @ dH dats, Yylsts Hokrs CBSteHddOIBd j HJIls,
gqdeW stcdzOIsdo dzzs € Otlsd dzlz, [ L@@ ts,H dAfstE ds Sdefh fi
fsdzd CtedmlsOdzdzd yj MS¢dr BI jJCIste, Hdzw G
tcOMmMMmj wdzdese s , JL etk g ez@ ¥ Is O¢C MmMd Odz! dats:
ftej Hf sSylsdlsj dz@ dz" a3 weo dzw e Isfpw ts[HddEfs € &
IsSdrdzed yd MEd Chtsts™ §f @R = Hilsj CIststese
or MG tsets CtsBtcH  dZOIsdzese s tcOL tej h jdzadw d E

l1jteor J BHASCBStcHd dzOIg dzH jji Isd Olstsdz® ff & gzak
dLdazzyj ddw d fZ[ rB" dzd tOL tcOB tsls Odz Mo jIs
bezdz yjdeSts, w.[. 10tk d dr ¢ tdzdzj ¢ Odzd
I ZHGC jtcO o-n CEGRPBO28]0 vdBdteMC 2 yj dzlste |
gL dzzyj dzdv dieifs s BEEEldtsd dj ddyY ¢ OL sdof
HjlsjCIlststetso H dzw dmmdzj H s Odzd 2 ) ts B dz(
t ddelsejdetseomMC dyJ Hijlbj Cltster tcOL tcOB OIls’ 9 O
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Al-Ni [79], TiCi NiAl [80].

JISHjdzt dzs dzj sBrtSHd B BGMisOdzse dIsmw d

BjlstsHi, dhfsd Lkzjd &§& &0 dhstsyddSon
dmdzi Hso Odzd ¥ Jsyd Mse ol ] wd By d igf O
HOWteOCIstsd3j Istedd (S ). ) od a3 daj dedd €

CtOLtOBBIS] fodkftesotsHddSBo' S HjlsjClst
tcOLtcjh B jrREH j W &BjIssHO Mhmistsdls o B dzkz
9jhjMmMsa O tjdasejdesoamMCdds fyStsds fm daj §t
Ldzj ecjsdui Misets ©OMY 64 HJ dad Gaipdz” dp QIBENYZMY a
]l Ote! dqieclzj 3" d@3 f OtcORJ stcwds! & ¢ Vs B g tedrdz'H lda

fsmistw dde’ 8 Bdes i G| dzj Biej L Ldz sOls] ©H dats:
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Fcdzscosds ftsdztsy j dad d 1 dzgj e sHd MY j ted ts dack
Bisdz " 852 (zOB tste  o3j Sifsdzty A fls das i j Cts@®M Sy
tcOMf tej HJdzj dgdV 1 et ceBsoaMEdr tjWdzj CMse |
fts zgdzz¢@¢ o MzEyo] f(otsh (o2 toj dzls
Bsdesm tesBOIS I Yj M 53 dL dzizyd dzd d . ANd S Mmdt
HijlsjSltstc® d T H)sKIOOIs tsigCasts tsen ls ¢ tcj cdMmists
fsLotsdzv s Is iNtstuodsipigfdz} H se Odad W fifilsdieLlzdk s jlzfiteS
otsLHj2Msadd ddzd fted Iso jtwocHsWOLd » ft6j
W dzW j Isfpw mMih j Milse j dzdzats Bidzj J dzedL € 5§
HgWtcOSCIssd3j sted j2 Mt MCOdzgdtetso Oded j &z f ts
MstckzC sztcdzse s OdzOdzd L O, IsH§ dzj dzgf 5B g thzis d dg
fjtodydesse s f2ycoO ¢t 1 dzgjtecddWw ds. 1l dzOMm
L dzjtecjlsduijmMSsdz MijSltek, of dslk! HIE
1 dzj cetsHdMYf jtemd sdzdzOW ff stetsh Cs9 OW HJWteOF
Hdzw fMlstekzCIlskztodzr 7 idfifdadzi 1 s ot Edpis2te | e3P liz! dz" |
ftesyd M ~dd3dudMédn tej OCydPB2le ICtdsjddr]]da
h COdzO d i dpjtsidsoCDadef'2j Is s dzgj MEtsdzr Cda
fMtsL H Odg 22O ofMmjrn EkEMSstedlsj dz dz" = € sz
fieso sH i3 & Ols@ByEds HEHfEsS. Clts dhmdj HEo
tcj P2 dzO0 OdzsH On [B838OMYL dx®@s f fifgdejj & SHs9
HOo dzj[8BB6]lG Isj 3 j [BARISEztcOR

1. 4. 1 tod d3d dzj dzd J HdWtcOC Istsd3j Isted d tc j
LEMY Jted 3 dzls O ffip Q@ "dZOdedsje® s stedz’ = d M)
1.4.1. tjedimbeOydY hdusSskzedso 2 H
1 d M3 lstew dzQizdz’ iz N jffdg edidsz " § Miseo © eod Mls
HdOW OC ydsdeds 2 L S jtoddBj dz2lsOR ) tOL 6 M j
ofMj cHOOHREtc P d MMdzj v 5Ty Oeztf gf 3gpdeizhy g B)btsds
H Of OL sSdzflP iy PS Iz dzH . RN 5dz' L 59 Odzd j
HOWcOCIssdij btedyj MSdn SCo®fdjmMOR C(GGttr
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Of jtosztets?2 d o' MCddyz ftesMmistcOdzMmlise j dzade
HsMisOIstsydzs h dqietsCd?2 Ctelkze L OH @®ugj d3§ Hzjzts
tcOL toj N J dzd v . ltodd3j esd sO¢C e ¢ sz dz.
HdWtcOCIstsdzjIste Shi madzu XRD 7000S ( S|
Bdesc sC OdzBzdzdizd 3o € &3 H j Isj € lsoty tiestf tsOsnj ed§f i J gehC
COd3y tets2 Ant on Paar 1 US 20000I. H J sl
mMemisOe dzv ¢ h OGW 64 di3d3, fsLotsdzw jIs ftotso SH
L CMmMfsLdydd?2 Bls dzj MEtsdzr €dmr My SkdzH 9 Iz
tcjlsdg § dztso MG 52 IstczB TP C B2 HH s € BASueds dzdz" 2
by jntsds Joddj dzvjlsmv nded uy &g Gts 3q dafy s &
dimmdzj Hsea Odzdd WOLtSer s d MstckzCIsktodz =
ydteCsdzedw o Mmtej HJ O SHBIGBH O [8FW|d 1§ dzf
f sdzlz yJ dz' H Odzdz" j-W QfLtSs o fr) Isigc fCL Isdigjtaddgtsdzd W d3 o
BOIjted OdzOr d { GitcS"ELOSW L dfttasttsy jefiffin tod tots o
1.4.2. t4iedmbsticOydwy Ctcdeo" n HIWtOSC yd
[IsH j dz' dz" &3 zOf e ©o dzj dzd J O3 tcOLodIlsdw
sBd M judDOw g dafj ¢ odPRe@d dzj vz gz § 1)
B' Mistes?2 d o ydL d sdedets? tofjectajfiidstaddsPoids?
Yls ts &3 » Odzd & O Csdzdsd3d sted yud Mm< dn mdMmis
B MistctsH j2Mlseadj & H dzw s j cOIlsd o dzts 2 o C
HAWtOC ydd. 1 Od B tsdzj § L WW i SCIlsdoadzgr d3 MY s
fMted HT tcOMmYf tctsmistc Odzj dzd W dL ozlz {5 ez@ W 36 d
fseo jtorndztsisd Ctod Mmils ©dzdzO. sdtstejIsdui MSdy
ey 2 &0 CtedmlsOdzdzOr f§ted oBLBEYHJ]ddJ
otsdzdz (1 ¢ ) B'" dzd LROdasHIP@E 1 Gz 92 7O ¢
1 CiY j tod d3j dzls Ozt dzts d3lzn d & g @ &2 1 0 Oelgddzls ¢ | dzts ¢
CodMmMsOdzdzOr ftod otLBEYHjddd o dadm 1 ¢,
ftcOCIsdy MSsd3z § tod d3j dzj dzd ® o L dzj d3d dzls G
o' f sdzdzj dz¥ dzOkZzydze a3 € tsdfeR,j98]lIs dp BeisIsN v ts 1 f

] dzls ¢ j dzts ojipRiIESo 1 digfusizso Odzdz’ & dz©@ bkt
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9 JHEISMW ) 1 RA ¢ s ktey@isoe ipCrdts RdaCs@fLISC
Fdz! stcOLozC B OW dcBsH zdzw yd w f OtcOd3j Istc ©

Csltstetse ts i tod d3d dzv dzmw dzd 5B Ols dzd Isd v,

fjtcj MistdRS jzdzttpjmC scts fz2yS@®&Jdd r g o dffif lstOd
slteOy jdzdw (srf) d SCOtlsr tBOlsdsets ftc
otcOh jdedw dMMdzjHEkj @i3sets SCtedmMisOdzdzO o ¢
[95,96]. 1" dz ML HOdz Ctsd3tf dzj € iy to ] dzldf dsjL drtis@EY 2
ftcso sHdIs! dimMmdzj Hise Odad v ) Holzr Ctod Mis C
tcj dzlsc j dzso MG 52 HdWtOS ydd n tceOL toj h j dac
MistczC skztcdz n dL d3j daj dzd 2 ) Cted Mils OdzdzO A
HJdOBd Ui MSdn HIWBSLEEROYd2. 1 tednifidg s dzjj w3
SBteOL Jy dzgj fsHOodyJdzg, O L3 dg¥ jIsmw kG dz
L O mMudls dmf sdz' L s9 Oded W ) e J d&34 tcj G
Bts dzts = to 5 BOYEID dbipcjs OH O Is-ddoL detxfcBtzsicdsj o jtadk
¢HOYf Isdods 2 1 dzj gj dels, ff &d GOdz" drfiy o LINDEE defiy @
LOCted §f dzj dzdztsi3ts datz® to if 91D dzdzd y J i 526 B {f d3@ fi) IS0
Cdestcsdzdtolz j Bs] EZeocdzse ] GIsC dzsdzj dzd) Glis
tcj Odzd L zj Isfpyw o BL d3tsy datsmls ftcsosHdIs! z
dzj 5B~ 5H d d3ffridsfin s g @ teMmise J dzdzse s Jtoj d3d N J
ftesosHdIlsmMw MIsOdzH Otglsdz” d3 Myd dzls d dzdzw y d 5 dz
f sdztsy § ded J ltcl eetsamMitsegts slstcOy j dad W d fr
Mo dzi M j &z M Bzt tsC OdzOdz! dzr &3 OdOdzdL Ols:
d dzls j def dcpdgfsiindz'dintse 5 s te§ H | dzj dedes sz u d
e dztso Izs tcOL o jtelsSCz ddzlsd demdo dzsmisd H Wt
HilsjSItstcO fsMmMiskzfOjls o dgdsectss OdzOdz! dzr 2
LOHOddztsd®3z ydmdzk ¢ OodzOdzse , {§Her{d t& Gsjslsldn " do
dL Msof OH j dzd W sHdtsets yYydqd& dzo Hdzimg &dedh
OHOYf Isd o detsc sl | dgiegtsly) RISAHZO dz! dzts A3 O dzO deld @ fiphfsch
HOdzdz" » des BHtdzls§ Gefiz@ d&e@etsmis: , Ctslstster 2 Wo dz

dLjtejddy srf ftod Ptso tsdetsldjis B3ehsided ts dH
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BodsntesBOSsEO By ds ttj OdzdL s9 Ols!  tjyd
sBtOL Yo ftod fHtoddztsyjddd ¢ daj gz o dzj M &
tej cdMmMistceOydd OHOK Isdzg dz'ddd Is dz] dgPdzldc j L 5 dzO
oLHj2Mlsadj d Z{ tcO@de@y ¢ h jsatg MY My d ozOw

GOl dzd yd M& 54 fpd3d M J dzd § cdztseo sets { tsdz
Bzt e 8¢ OdzOdz! dzr 2 OdzOdzd L Olstste fn f sd3tsh -
smikzh j Mise dzv j Is fsCOHtcsO 28 ted cdMmMlstcOyd s
Ctsdzj B Odzed 2 . tdL sdzOdzifdzc 6 tlz] PR BRY Icps dzts ¢ t
weodwelsipw dzOdBtsdzjj HYBHoaBHWh BB HAY B
dzj MECsdz ¢ Mlsjdz Eedktser s MmjCkzdH, d
tcOLtejhjdzdj 3 5 ot ok dzd . l toj d3j dzdets§ to
Ctsdzj B Odzed 2 dL ¢ d B dzts a4y B & dizj hdgg Hzls @.O fill$ tis(y )
FftcOQodzwe h jes MdedkOkzO tjcedmlstcOyds ST |
MdSkdH ddzd HiMmwisCtse MmjCEzdzH. [ dzv f s d
HOdzdzr = Hted dMisd Lo Odedd dL dzzyj dedw
Bdzsc sC OIsdztsj o dZO§ B ded flzd fzi M & Hak'o ¢ Cris oA B 18
ltctso J HYodzdg'RJA C¢cskztoyOltsomMSd?2 Rdfhisdlsizlse
tcj dzlsc j detsOC EMIsduyui Med2 SCtd3fdzj € Hdzw f to
otcj dfgj dedgr &3 twWOLtejh jdedjdz dzgO BOL § zOB s
ftocsdLa®HEES) RS [ 01 . [BHEd OHOfIsde datsc
Bsdesn tesBOISSO fosLotsdzdd ftosoatsHdIls! dMm
o toj o3 dzdz’ d3 tcOL tcoj M j dzd § o, dzj HisMIskz § dzr
csddsd) sedyj MS et M Odzd tets o tDeBich . Iz fryrctitshg of
SHstshds?2 MsOlksdyj MEs2 o&j-0ddyj M diF, HJ
fsHo Jtecgdzlzlsr A Zdz? stcOL o zC 59 52 H d dzO d3q -
oL BIsy desfilsd tcOL tcOBBIsOdzdets? B ssHdSd
fts oatcj 3 dzd Bls dzgj MCtsdzt € dr Mjtcjakiprdzd 1" g
1050 d&ff EZHOdEsM! IOCYj] HBMIsdy' fted tj @
HgWtcOCIssd3j Istcd 1 JLtsldzj Slsted-yg O&tzd so ts

Mdddtoso fwud foddasyjddd ¢ dj @z |
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GOftewy j @@@s s d s8R 5Hd B  ©l dpjosdslds'O,dzdzy 5 5
fted &3 ded 3" ¢ dMmMmdzy Hise Odzd ¥ Bsdzts € o d fr
CjlsjsmisekClskte, fwodyujd G§id kOSSR o
dMC dzs ydlsj dz' dzts BBteOlddsr j MistekSlsktedy j ¢

1.4.3. uwittsmlsdzOv ©j cdmlstcO YdO'dzdftslz 1

Rdzls j toj Mmdz 2 f SHASH H dzw dMmmdzj H 59 O dac
Bsdes S ted Mis Odzdzd yd M d = sBi jSIOR, f tctsd i
tcj Odzdeo s Plades dzse dyJ MSsd3 dqdzmisdlsizlsj Mo j i
BOIsj tcd Odzts 9 (v rodqtdyS ) . 6. [B8 Is¥®tc 'MisL H O dzc
oML BlassMisdzlze toj dzlsc j dzso MG ¥ dzOBtstcOlssteC
BN Mistets?2 tcj edMmistcOYdd Holkdgj tcdats? COtlsd
BsdesC tod Mis O dzdzts o . Il ¢Ooyjmkej dMmlstsydsd ¢ O
dmfsdz: L jIsMvw IstckzB& ©dz!fify tcoOedsho Odizites Y@REEHHs 5 d
Clils. [ dzw odLEzOd&ZzdL Oydd C Otels d dz HdW
tcjedmlstcOYydd, thdtse OdzdzOwY dz0 tflsdyd ME 55
(Oxford Instruments), Wdhzkzstj fyP.tbds d3
(Toshi ba Mat eri al s Coi.pdo d. Mmpjfiglstrt
sflsduy ME 2 CMOSEE@Stcdingg 2 2560x1260 §d¢
fdefmidv 6 &BECHB MsMisOoadzw jIs 100 COHtBSO
dmf sdz L s9 Odzmw BsdesC tcd MisOdzdz € toj dzded W
tcOMf sdzOdz0] Ishw Is d ¢ tc 2 =AERidEs tc jo,tsdz i tcd d3d dz.
tcj edmlstcOYdd HdWteOSydd 1de@ o tffiredf s . He
Ctodzdzd B tetso Odzdets 6 5 toj dzls e j dets o ME 56 s ) dfisko gt
eJwadzy ¢mr Gt BdedwWw dzOB dzf¢ HOB Isfpw EZyJ fted
COHKBO 9o MjSkdHkz €OMNdENhHise sHEDOERZ] 6 tc@ldE; § t

HOdz dzgj 2" k¥ twBEOBGSE MdedOdss, dmyt
sBtcOBBISCd dqLBBEOYjdd2. 1 1Sy jtoddsj dalsC
Ctoj ddded v, zj26smMOofW¥deoe d OdBOLO o

L WWJ SIlsdo det®Oglssils Otdz@eis? Mmd Misj d3r . vykzeoMmlsadls
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sRel L) MmdMmlsjdir ©BeBiMfjudeOjls oL d3tsy dat
Yyomlkstsilsts? tsls 1 H S 100 Y& @H telfisteL 9 8 dzvin IS
LSy Jedd3j dals™  § 5 +HHQBOEION ok, 520 [ Q@M is dzts
dL i3] gz gl tczC Iszter CtodMlsOdzdzO Y H oL H 2
o MsCdn HOo dzj dzd 2 , Isj B3 j Ok ts, 1 dzj CIs
tcOB sl M fEzys¢odsd o dzgj MEBBdz' €85 HJMWISE
mMdMmisj d©gz Hdzv dsCOodz detse s OdzOdzd LG j iy J azd fi)
d vykefmlsedlsj dz' detsflss & . {t OL OB SIsOdzdzOV Iz
B Mistese s fftc HJ dzj dzd W sted J dzsOydd Odzds
COyJ Mdsacgje so ME dr B3 gets § BzdzOIststcts o

1.5. JressHr € 1 cdzOoj.

¢ dzOdzd L Mo toj d3j dzdzte gty tc Of) t51d IsEHAtlZZG v d3d
cOLjNjddjds (s o tej d3 dzd fsCOL Odz, Y
dmMmdzj Hise Oded ¥ R B Mistetstf tetslsj € O h d A f tot
dmMf sdz' L s Odad® Mddemrtetslstetsdzdzse s dL dzzyJ o
HilsjShkdtse Odad W . C ¢ MY j tedydsiddzls O dgisdizts j i
HgWteOC ydsdeder » dz@ sz dgf ONso R HdzW Mdzj
MistczClskztecdzr = ftojotcOh jdzgd2 o BOIj ted OdzOR
M toJ CBtcHdz B3 tOL e j"N jdedj 3 Y5 otcj d3j dzed, ¢
CChfjteddidsr M toQuBgiad dedf j e5d GO st dzn
tej Odzd L z8 Isfw dz0 Bisdz: h ddzimise j fnls O dz
B MistcesH j 2 Misea zs h d d3q CtststoH d dzOIs dzr d&3d H
dL dzz yj dzd W . dzdfonjdmdfCxiz lzse s f SHRSHO, fts
dimmdzj Hise Odzd™w o BOSC Md BH dzd thefs 3) detetsS SHOH
fdNp S dsn j MW dikj€elzdz dzy MEH jMlsalzjls. ]l
dzj sBrSHdBO tw©OLOBBISCO M Jjyd ddeds, d tety ad
1M jted 3y delstse &z MisOdzydw - R BJLOd Is,
f &Y fifil) PO tc O Colsty jtadelg dety o5~ dzj § 10
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l BimMlsy M Isjdg, MmMEh jMmsokzjls tBh dtods 2
dzj bktejBls smw Mk dkddhdedhnj SkdHid j ot dj c
LOHOYd 6 dmmdj Hise Oded® ~ddi3dud mMSEdn 16
sjtedud MEs?2 HgBNsPOydHhddsiL 0 W Ezdsyd
fted MfjcoOddd, CtdmsOdddL Oydd dr gt
oLOdBsHj2Mlsoadwy o jtorndesMmisder 7 Mdzsj o
l 6j d3j dzedzs?2 ROMh IsOB kOSdn f to&-1Q figinisk dzHizj
L IsdRBz yPw " Hdzw dMhfidzj Hse OdzdW dzj BBWL Olsj
HsMIsOIstsydes ddzlsj dzimd o desyisd d L dzlisdij dadivi ddg
o tcOh O h d dizmw] Q@dgyfHsElk,L s Oded™w i lsd dzOdz! dz
HdWtcOC yd tsdzdzts ¢ ts 1 Sy § ted d3d dzls O, r2eCc
B MistectsH j2Mlsoekze hd2 HjljSClktste. [ tydss L O
dimMstsydzd $tso wRrR 1Ists fteso jHjdedj Edzd ¢ Odz
L OHOYyd d3ts ) dzts tcj h Ols! dzO BOL j dzO B
SflsdBdL Jtesa8®dgrtisds@d iplstcOydd MY j Slstetso

J Ll Ld ttOL tcOB HigjCsGs H BfiaS@td Qg g€ d =
tcj OdzdL Oydd otejdB" tOLjhOsh j2 HJdWtOCIs
ftod dMMdzjHses Odedd Bf Mistetstf tetsls j ¢ OB-10Y 7
i ¢ zdzH , ftej HMIsOQo dzv jIsyw OCIskzOdz' dzf d&g¥ d
fMsL HOdzd W L WWJClsdoe dats 2 mMd milsj o3 te Jmdzls G
tOLed " jdzdj &8 ¢t otejaZjulafL jdzj Hsa W 5@ Y lsigtsds jdis
e j &Iz, ftcdctsH dzlz ® H dzw dmmdzj Hise Odzd W 1
®Bd stsHdUd M& dJ oftesm’ fOssdyjldniasc
tcOL OB SIsOIs Odze sted Is d3" @ziz@dzd L ® Is df s dels
tc O3t IYtdsjfipedzj Hoz ¥ h d = ¢ dzOe OF HdMMj lsOydd

38



1161 ¢ 2. o1 HortvwpfonrRIyr esrRE s [ [ IN[ Bl
[RAtMRRE (1ol {les {1 RYIJUY[1LRC.

2. 1. JlojHjdd

g tSL HOdA] § LWWJCIlsdo dats HiRdste @® G ¢ 2 dz
dMmMmdzj H s Odzd 2 weodzw j Isfpw Cd3f dzj € fdats 2
Csdi3f sdzj dzlstso Of § OtcOIlskzter tcOL tcOB IS¢ Iz
1 CMY j tod d3d dzls O, sBtcOBSISC Iz, ftcj HMMIsOo dzj «
dzOMmistswh j 2 G dzOo j ftej HMNIsOo dzj dz' Is @dzdz®Ac
EmMlsOdeso € Hdzw Htetse jHj dedW HdWteOS yd tsda
teOL toj M j dzd j O5;ts to iy dilsjdStddsdatO dzdzr | BjssHdS d
sBtcOBtSIsCd tjLEzdz sOlsse .

[BL BBt dzd s j cOIlskzter ff ts& @ @iz h OWyls
LSy § tod 3¢ dab @iz fals 8 Odgtbte s tetsls JEOY ) ffffts o
CtsdgH j dzlmdtctse Odedz" = Mtcj HOR totseo tsH d dzd My
M BO {stosh Cso s HgWtcOCIssd3j stsd d  dzO
1 CMf Jteddz] dzlsseo dz@ H W tcOC Istsd3j IsteOn M toj C
htse j dzdetsils W 3 6 J dzj e @tpd dd L dalzju§ lsiad t8 3O tea
1 dzj CSlstetsdzts o i ts Ctod o sozd df]jRaaE 20 , IS t@d) ffAlsts
tojdzlsejdatsomMCdr dzzyj 2 o Mmddzn totslstots dzdats di
MmO ¥ BH ,~1Qlsts dgO dgj MCtsdz' S5 f SteW H
tcjdzlse j dzso M s w®BEB AR UYBSL0 vrR JOSId Yy
dmf sdz' | shO©UMdtckzs i d =~ GJjtd3] Isted 2 dz0
toj dzlsc j desH W tcOC yd sdadatisdoty B 2 § Wfisitstded dBj, dzlsdom Is
4R dORBHdIlMY dO0 tofmMmisswddd dzj ME sdzr €t
HdWtcOC Is s d3jiijdipdsjts widdsfty telf) Htojor P Ojls 200 o3
HJWtcOCIssdzd stedd O wRrR Htoddijdzvels Mmnajc
tcOMY tsdztsy j dzdats 2 HdW tcOC yd ts dadats 2 f dzsm¢C tsfy
tcj dzlsc j detso MC dr i@ty &dzj dat Azsdi's H 2ysc o0 (
ftcj sBZOH O HBEOS ssd3j Istedd ff stesh C s dzO
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) Sies" S ] HIWLOSIksdjlser &O wr f d
wodzwE Isw etMftetsdL o Jzujiteleljjted dff lSLsBid9) dztg B (
Wislstsf dzj deS d CttsteH ddzOlsde &3 HJlsj ¢ lststetsds,
dL dzlzyg dzd j SH dzts alddgsadl) dzfiasls jdco O @H O 26 dzis o
HjkjClstesds f) §sMdzj Hso Olsj dz' dff 8 kG dzso T ¢
stsYyjlsOded cit@Bilstedd ff OtcOdzdzj dz! datsc ts
d CtSEHddOId 7 HjilkjSlkttese M or MiCdd
Syd dd 1 wwjCisde dzs eigmMbygyted cdigsd@ydinhs g
W dzw j Isfyw dHJ Odz! dgr &3 H dzw ftotso j HjddW |
otej d3j dzdzr d3 tcOL tej " j dzd § 3. ( Hd dzfpls @ j dzdzr 2
Of f OtcOlskzter EmMCtstcdlsj dz' dzr n YyJ dzlstets o
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ftoj dd3zh j Mise j dzdzts dmyf sdz' L 24 Ismw tcOfMa tSH'
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HAWtcOC Istsdzj Istetse HdzwW W OLBoatsets OdzOdzdL O «
1ol &P dzlsOd4s00].( 1 1) ¢ jdgd Istedd 11 sSBtOL J°
Csdzd s3] Istc O, ftso jten dzslss & | O tc Qo dzj dzdz
WS kMmdelze M j2 5Ctolzy datyfijlisdizd g devy d3jidedz’ &M
tcOo J dzfise | o d MOdzedz' n G dzts o sf JtcOs h
toj dzlsc § detso MG 52 stezB Cd (), d{ t¥fetgdig ~dedECm
Hylsd ¢ IDBtcOdzOR BH W Ismw zO tCtky dtsflsd W s
WsCEmMdeseoSCd 5 11 wg@vilgigy §stzsy juydkdd
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