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A s teta@siEdds Ols: o Efdzsedw e dzj sftej H
Ayj dzj dzOf 6 Oo dzj dzdztsfyls: B h dzj dzd™ d HJ W ls
A sdzimistezCIsdo desfyls: o3 hdzj ded™ d HJwlisj d
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Atcdlsd ydetsmls: d3" h dzj ded W ;

AslsCter ssfis: detso s iz ;

AMOdstsmistswils j dz' detsfyls! 3" hdzj dedw, jets dd
AC s BBz dzd € OB j dz' dztsfyls .



sl oyl 3r s{r1Artruvz RV LT OARR
AV LT Ofrrudf?1r B R TEtRs[Or1 s
gfuouvodlfcdzrm v frrtroé1RC ARTJTRY[ HS{
{1t o3I H1RC

] dzOfmlstswh jd&3 OLHjdzj ftejHMlsOs dzj
fMsteOljedd ddzdsjctedtoso Odzdasdts o ¢
sBj My jude Os h j2 CodzlstelzCIsd o dzr 2 fiy o
slo j yos hdn WkdzH Od3j delsOdz! dets?2 d f ted ¢
W stedBd tots o Odzd b 2 e Eswor dHY Gdsce s
fsHjtoy Odzd W detsots?2 Hdzw dzdm  ftoj H A3 |
Hj2Mlsad?2 o dzJQ

Rdzls j etcOydw WkdzHOd3j delsOdz! des?2 d
fisH § 6y Odzd W WququQBGB SBEOL 58 O
sBbkyjddy o Itejn SOyYdMmlse OF:
1S dzs yjoseotsf Sigdzgpf @V EZyjsdz' = ftetsa
sfdsodz' = tBtOLts9 Olsjdz dgf 7 ff tlotsGE to O3
Zudsde =~ HAdMydy dzd de;

Qfetsyj MMO EMmMlsOdzeso dzj dedw MtsH j oy Olsj d
MowrL j2 d&@iYHE WERZHOMKG] disOdz! ds?2 d {to
ftoJ HA3 sdets? fSHGEEGSISts9 € (;

tsffus Odedw Hd&W B Jj M jyjddY dzj SBRBHC
L WWiSClkdodesmisd WdLdui MS et tSBOL 59
l fitcosdd Moatsjds COydMmlsej ddzlsj ¢te
j OdzdL Oydd o sBkzyjddd WdLdS¢J tow

“fd s | didas isidl s BejLidids e s 55 &
tGo[deOHdztsl) MsMisOea dzw s h R MtsH ] oy Odzed
j Bz desetsj] COYyJ Mise ts;

-dzO 2 ydiefi i dzz tsBtse O j dzdw ftsH j toy Odzed
BOjtcdOdzsd3, Jjets ftBdz BBetse s - Ot OC
ftocjHdBB] sdets?2 fsHetslstse € d;

-meow L d fistste@lsd Mgz dzOf tc O9o dzj dzdzts M ls 0
Vstedddteso Odzdy E tBEZYO:t M dafmw HJj2MIse
UteddstZszc{“ Isi stedIsdud MEdn L dzOded 2 ;

-HdWW jtej deydtetse Odedetsets d ddzH do dH 2z Odz
) fr]cfdzlz ftoj HBMIsOoadzw j 3" = MBH j toy Oded §
Ok ¥pfrzd yud MSdr HEMisdy j dzd?2 o tsL WSy dzs

26



cOL dzskztctso dzj o s 5 BERYJjddWw d tcOL dzstsB |
ftoj HdB] sdese s dBBOIsj ted OdzO;
-Bslsdeo Oydd Go sBiif d@EskzOdzdL Oydd kyj
BOIsj ted OdzO, dzdydesMilsdzs? L dzOyd dzsmisd M1
ftosB dzj B3OS .

1 EHyd toj Odzd L 59 Odzdzts? o ts olststetsds Mo
rMsezf Ojls €O¢ Mtejumlsots tBJ M J wj ddw
HddzOd3d ydzts s d 2 dzsmis o j dzdzts 2 HiWlisj dz
Zh desflsdese s, dgj W sted3Odz! desets n OcOCIsj
ClzOdzt dzr -~ dff thyslmj ddgdds, togfp Zdz' IsOIsd o dzts s
dzw dzi cts diimdzj Hse Olsj dz' MC d ~ By IstsH
SL dzZ0o Ols j dz' dets? HJjWIsj dz' desfls (.
ifr]tthSJ LdZ2Oyjdzedj o § dzOdzj YHSHGECBISS:
! detOjls Ctdalsj CMlsdesMmis: toj h O d3"
Oy dj B t®as@dzdets fls 4 H dzW dn tog M j dac
OBdyudzse s BMmMoatsjddw d HJHOSISdyJd M!
dzdils, ts 9 C sdzj Tapl g 5 dzy dats M smtse fls
Bdtctseo Odzd s 0 Oy dzj 2 "Nij @ ts dftfty) distf ] j clislsj deeryibsts
sodzj dzd®¥ Mmotsdm SCtiBfjlsj dzelsdesflsj 2 [
1O<;13dzgfufnlslz1]’ow ) COyjmlse j smdzts o
Mo © BBtOL S5O Odad v , dgdzls j cteOydqw M
dz;‘;fr]o J Gt UBQOLOlSJdZJQ [ 33]:
IMlsoa O tjLlzdz IsOIstse & yYyOMmlsd h dJqtetsl
Buﬂsmbd dd Bhmeatsjddv, Jhigl alapizdzts!
dMso O MBHjtey Oded™w o YOMIsd Jets ¢
sswdzd® Mtsotej d3j dedets? dzOE € d;
Yyi Mo O ftoj i sHOo Odzdw™w © YyOMmlsd B SG
OO 9 YtojHBIIsds?2 B EOMISI, o dz
Stz 3] dels Oted § &3 f 5L dzQ o OIS jtai® BsEsC dr j W |
j CoObbdtsets MsydsChkzdz skztedzets?2 MdlszOyc
Msd0dkzdL Oydd §jHOEBCEO o {tosWjmid!l
yj Mo O Isc;.-.dztsdztsc:qq tsslzu;dz.cfw o Yo
dimlsj dstsBtcOL s h d2 WOCIstste HJjWIsj
Yyd dzj 2 tsBlzyddzdw o  dzOdzj W tstsd3c
ddelsdetsmlsj 2 d dzd ydesmlsdzr = S Oyd Ml
cts d MY sd fthdGad s o Oty JA dete = Is
qw ftodBdzdy O N dds jj~cits y§ M€ jsQadz! «
sztsfr]lsq’.

»FRoOT
gsog=zT™

OE;Q—EI Ozx30=0g¢
,Cﬁ.dcm—

I @ S n—qggq—s-—g,—nn

moF®de -z
TNgGOn

I Rl 55

Q—. Q—. nq_Q..S

ﬁ-g—tﬁwé

27



R dzls o oW fMH J oy Oded v ftoj HA3] Is dats 2
WkdzH O3y dzlsOdz! detsdz d Hted C dzOH dztsds Ofpt §
Mot &3j degde' 7 CZOESt5j BS R Isj R dasdzse d 2
COLLOBBISd HJHOSKdUJMSd d d3j Istst
fSHRBHBO C lpHaml. ztcosets MBH ]ty O

)| COyjmlsoe j sfmdes e dz" - Ctedlsj ted

MiHJ ey Odzd W sBlzyd dzd v , slso j yos h d
fted dzyd tf ©ds, o Mlskzyf O¢ Is
AOC sz Odz! detsfyls! @ orfr MsSCdj dzOkzydzOw o

MsydtsSkzd sktedets] L dzOyjdedj, ¢&kdzOdz
As t6 ¢ O dzd  datstdnjls j b Lfdte 5B dzj 37 i d MY
WikdH O delsOdz! dz = WdLdujmMSdra L dzOdz
AcOL OB SlsOdzdetsls! W lzdzhn Od3j dzls Odz! dzr 7 ¢
Aftcj HMisOo dzj dedzsls! o tsted ¢ d dzOdz' dz" 7t
HyWlisjdz detsfyls d ;
Ansimistswdzdj tOLoadlsdw;
AMftcjHmlsOadlsj dz' detsfls! Htosedj BOISIS d ¢
BjssHisdzZtedyj MSsdz OMY j CIsOR;
Andfilsj Bdetsmls! (e dzj OGS d;
AosL sy detsylst Hjwlsj dz deslsdesets tsfo ts
Aotsmistej Btso Odedzs s ftod tsMmetsjdedd 1 toc
2 o3 ded 2 ;
AMftcjHmlsOo dlsj dz' detsfls! sdzz yOj osr 7 L da
f sdzd &3O ded v deQ iypdptE alzd Ay j S -~ HBMIsdY § d
LCOLOdzedr 8 Stedlsjtedw s o 1 sdzdats?2 ¢
fMtsH j toy Odad j§ ¥Wtslstsded € d , By IssHC gL
fMdzj Hizs h OW G dzOs O f tsits

d
5 o
q2

BdW. 4 56 dzOf dz
Publishing Co [34], W tsls dsizd € @0 @t die
Isjrnded € d, MowL OdzdzOwY fp dMf sdz' L ts9 Odz
fslsts¢ O Wslstsdzts o ) 9 sfilsdyd MSdn L
mMdMmisj O, 9 C(tltster n GcJjdzj cdtolzy Isfw
tcOMf tesMistcOdzw s sqw d HJljCIsdlzs Ismw
ftesgueglsmw dn LOYdM! ddzd tslssBteOy j d
Is;tcd3q’dzlsa HOY Isfpw  Mdzj Hize h j§ de®OE & PH s
Gjdzj tOYydd d JwOCIsdujmsitsd dnyftsd' L
Ldziteedd dqLdzEyj dd?2, CoOdstset?2 jHJd
[ 35] I shdzs e detfdeis OdzP S Istetsdzlz o 1 dzj

28



co¢ BZOIsj tod Odz! dgr 2 Ocjdas Mmdmisida 4
fjtejtcOBtslsCd d GlssBteOy jddWw dda¥ stcdzOY:«
[B OCkkzOd datsflsd WtslssddSd MmodH |
ttOfh dtej dzadj JY tf dz2¢ 0O, Cwlstster 2 ¢ 20
listcdzdz H s dzdzOtets 9 . 1 © H ts dz8 wWiBlstsded ¢ d
fssteijBdlsj dz MSdr ©ijrdduimMédn Istso Otk
HJ dzOd3d ydz 2 tctsfls sBl jBBO Bttsotse
iddJetsHdz 2 jets ftoedqtesfmls o [otetsfj Ml
J ftedtstedlIlsjIsr WslstsdzgdS¢d ont®HWIS |
tcOLodlsdw YJ dztse j yj mlse O zOf tc ©o dzj da
d dz¥% tstc 30 Asq tElafacetis dzdzlz dzd € Oy d ts dzdz Is j » dztsd
BjHdYyddzO, Bttt dOd d BJjLYf OMdshls! .
vittejlduj MEt?2 hdses? YnktddSd v

wdLd¢ o d, ) fjtcolzs syd ted H! , Is (
L ddgetsH d dzOd3d € O, CoOdzlsso OW wdLd¢ o,
Isj tedstsH d dzOd3d € O, 1 dzj ClstetsdzdzOW  Isj sted W
ot BWJdLIJCO dedL StstcOL dBj teder = MdMmisj o
slsdzd sdIs+ , Yls s W lzdzH Od3j dzls Odz! dz" 2 n Ot
WdLduimSdi LOCBRERGHEdehBg)] Mots2Mmise
EMmistets?2 Mise Wislkstsded € d, dzts g Is § ~ dzts dzts
ftoeswoddzts: o HtodmkzyHujdedd o f tsfdzj H dz
fs ¥dLd¢d LO IbjrdtsdtedymMcd, ¢t Ml

lJtedzr &3 dqdzH d S Olsstetsd3  to j HYnds @ [ s fij iz
Wtttz etseo Odzd J f 856G teOdzd ydz' n ¢ dz4 2 H
tst]’lstsq’detstGd:sOIqucf

[Mdzso dz" disd W OCIststeOdsd, tsftej HJ dzw s h ¢
weo dzw b Isfpw Wqu’CO (Wdrdud mMS&dj BMmdetsoer
Isj mn dzsdztsG d d t OLtcOBSISC O dztso r n Is 4
dzj sB §gsmis & stejBlZJ Is: 9 YOS @ ded Y
1LWWjCle, Clstster j Bselzls BT Is! f sdzts
L dzy § Istetsdzdz o3 d Mo jIsse " d3d f slstsC Od3c
MstczCIskztcOR ; ) YOfils 3OIs f3@ds @ dzt ® fats g J
dmmdzj Hise Odaed 2 , dzO § tc Ocp jdzj dzdz'lsd 3D dzff € '
Hsmisdy J ded W dzj sBRBHJ B A Wizd€ ydtsdzOd
BOIsj tcd Odzts 9 ; ) Yoiged tc G lsifsdzs d d disB §
BilssHise Wttdddtetseo OdedV HtoedBsteds 7 Mists
Qtsd31]’13dz;dzlslsa, COC YsCOL" 90jIs sfriIs tc
dzff ts dzdzts Is MisOtclstso 52 ddaW sted3Oydd )

28



57 F
G g3
NG
= o
S 8§
S F*
.G

©

)

g

tdo Ols: v € OC

2 wodzwselsfpw WdlL
sdzsedw ML Aoddswckzftstfmtsted JjJ
wodzjdzgdd MmMdMmisj ddder = Mo 2 Mise, tsB &
wiwgd ®jyHE ECOLOdzdz 3 S s BY tsdz
MowLwdsd g Httzeddid tB d&ZOMIswdid WdL d¢
v 0O¢, o dzz Is to j dzdzd J MowiLd oo toOd g gz
Isd ~ded € § feskzkftcsotsHdzd S tsor 7 dzOL j tots¢e
BOljtcdOdzseo G jIsjtetsMistelzC Is zitef jdte jls jtshHdzts
fokzeftcsotsHdzd S tsor d3 IsojtHT &3 tOMmlso t
Bsdzj C i waso 52 1 fdsOCMdd d COLGYO
B Z@sstce Odzed Yyj M din H Ciyis | & © dzgs iz dzts iy ls !

fsdkzEftcsosHdzd S SO R GibjtesmistezC Iskzts
ftocjHsftejHjdzddz d tOLodIsdJi teOa dsrdAsdgij
zZso s 5 dzOkZ ydes et ddz@F td O odedjL dgdizvtc O L 3 ts
HisMmisdy § ded W ColshesARPddiOCejd] tesdzOL
1 5B J dzj o ME d B .

SSEFEOEOF ST
g1l 3=

O/F+-TOS

{ tctsdzd odzj "dzdr fewrL j 2 Mo dH | Is
MsLHOdzd] COYHBGEt dL Isdf so i H dEzztf ds,is
StceOdzL dMisstets o d Hts. Msf tcso tSY H
Wslstsykzofmiso dlsj dz@ dz" n d dL &z y®s h dn
Mo jlssHdtsH Y, sz cso sHdzd S s =
WstslsteOdzL d Mlststetso , Wislstsykzo mMiso dlsj dz

mewrL! s d Is. H.

rtezets2  ©fydif§lds] dBdzs s WizdS yd2,
Zmlstets?2 Mlso Odzd oz totso sHded € 50 52
Ldzj Ctesdzd C . BIPL O dzfnteEws? s @uj MS d
o Bz C-isfiddatbyj MS drm dzddzedwa MmMowLd H ISz
[37, 38]:
Aftcj sBtcOL so Odzdw + dzj Slstedyj MSsets fdc
Mz yo] dhftd LtsoOddw o COyjflsej d
md ¢ dzO dz;

3C



Aistcdidtctseo Odzd o s sijtff dgP O s dzj Mizh jets ( d
Az fyd dzj dzedw o otmmisOdztse dzj dzdw tstf Isd yg ¢
RcomftejHjdj dedv ftsltsStse tsfldujmcdn f
Aor Hjdzjdegdw dgj sBatsHIdB - SlsdyjmSdn
AsBtOBBISCd (dsedujmMSs2, &OIj BOIsdyjf
ALOh s UEfH®dDE bkhmstes2hlss s dEyj s ts?2
1 0Ctsdzj y, MmdMmisj Bz &3 Wodzw jIsmw MH
sO¢ d~a Eflstets? flse . v 0O¢ ftsL H Odzed j
f oz tcso sHdzd € 50 52 CoOdzlstso stc@L 3] tec dz
C gl dzj S fdzesj ¥z ME O s dzj 3O § 51
fnd s24: [
Aorestc fsdzzftesotsHdzd S soatsEts Mtsj H d dzj dzg
HdzZv OCIsdodzts?2 B dzOMIsd M IstejBlzj g a3 |
nOoEOCkjtediisdSOoRd (hdeddss?2 L Oftjh j da
ROMMts?2 dsmdlsjdj?2 LOYHO, §SOL O] d
Ror BlBBdsS tod MisOdzdzd yj MS 52 §sHdtsyCd ( &

&

JClststsq’tgtsatSHdztsﬁ]lsq);

Bistc jERF g oz’ 7 ftsdzzftetsosH dzdStso ' A

hdn CtodMmlsOdzddyj MSkzs MsttkzSlskztel,
duydj dels bjted3duj MEsets ttOM o] ded
Nes2 d HBj U SHGsOY j W ddd
cOLtejN jdedz" » Ltsdz d EZteseodzd dzi ¢ dtctso O da
dzOL dzOyj dzd j &3 f ted B SO,
AL HOddj EMkssd?2 Ijradsdksedyj MSsets
fskztf ecosHddC 5o 52 f dzj deS-dd Hless? MG sH d |
BJLHJWjShdzs? { tsd) s des fgls § sigs Btsdzj 5 s
Moizsw COYHBSEB MjHddzj dedv IstejBlzj 32 |
sl O d dzj e dtetso Ocdad W .

lted MLHOddd flsti djSstesdadzs? i
Hisdzy j &z fsHMisteOdo Ols! Mw  §tsH E@isjte ( d
o' B tcOdadzlz ¥ fMtej HE  tcOMmY hE fisls tsO dzgf dzdziz
&ZOf tod d3j to, ifots His fClsotDtdsyizts € ts dzdz’ 7 dzd dzd v A
5C &zO flotsL tcOYdBhlsthd Bls ZEHE | izl tOS to Of
[39].

= N O
Uf[ﬁ&gj

I *~ G

4G OL Odzdzts § ModHjlsj dz Msalzjls s fy o
smMotsjdedi &3 MtsH | oy Oded W Wislstsdzd € d )
o Bhtsy dztsmls W = :

31



Ao 5L Btsy desfylsj 2 ddzesjcOydd Wlkdzn Odsj dal
Hiw] d dsfisd MBEH diize dzj S BEHE dsts i

SHdsote] di3j dedetse s ftododzj yj dedv o ftetsy
WdLdyj MSdr tMhmdetse WislstsdedSd WlkdzH O3j
ftcd HiNlsOo dzjdaf[Qdz'ddl @@L H j dztsdo Wid dflE ( .
otsMmistcj Bso Odzdesmisd EyJj Bdes?2, dzOk ydats?
MiskH j dzlstso
Ao sL sy dzsis j 2 twOLoadlsdw WdLdyd MSsat
Tzdzj dzd?2 B Widzej dedv, tsfdmodzdw d ¢ to
(MmMets2Mmlse HBOtyg wf@ddsSofmidtclf Glskzts) .
[Motjddj HtesBdzj BOdSd WslstsddSd
HdzZw ftojHABBj sdesets tsipds” fdzj dzgdw + e ted fls

BOIsjtedOdzy or" M52 dOEydes?2 d §©LO¢C
ssets, Yl dGdscd WEkdHOM) dzls Odz¥ dz" §
sy HOdZdM! o tjLikzd IsOly Isjtstejlsdyd f
toj OdzdL s 9 Odzd My ZO ftOCIsds . v 06,
Hot2dzr » GilsjtesMmistczCIskzte dzO dzOy O dz
1 CMY j tod d3d dzls, ftosw o dzw w ERSE f tot
Il sLded C dztso j daffH ] dMOEHES2 + W W j CIsdodesflsd
Hots2dzr » GJiljtesmMistezCIskte o COyJd Mise
zOL j es9 ) toj L Zdzt Is GBldgjj d3dtetOE dg O BSHdg
CoOLdLt dzj Sstedyd MEtsets fsdzv, GBEMdse
LOftoj njdedets?2 L sz o OtedL tsdzdtisastis H i dz@
tcdotsHWh j Gt ¢ dzO ¢ dzts dzlz L dzgj eG4 Isdy
f sdzz yOls! LWWiClsr Cslsster § o ftod
sish+ 8 ¢cdOfmlsswhdreée 1 dzj Slstedud MSdna
1 O dets Bslsd3d IsdIls+ ysts o ftsmdzi H
Jtod ntsHdlIs tsls dirfrizfh t5 diry Is otdzo® G dgd-w 94N
Ctsdzmistc iz Y tc oL O dzd dzd ~ ftcdB stedz fl
cCtsdzmMstczdtctso Odzeds ¢ MOBdrm o h jMise.
LIsts?2 MmMewrLd ftdazkzyddzd ¢ ¢ tcd Meabomte , M
crystak) d ddey § dzj ted W 1 dzj € bentzltsstizozurs it
engineeing) , sO¢ Ykt Co0dstsoOwW Isjtstedw
ddzy § dzj edzOvY dzOEZCO [ 41] .

ltej HMIsOoadlIsj dz' desfyls! ftcd HdzOG O] d
B ssHBsdZedyud ME sd3 Oofmf J CIsy st HY
slsCter 9 O h d dzsd Mw otsL sy deslsw dzd ]
Odz0dzdIsd yud MEse B&zO § tsigfpeztgg dzsd dede’ n

32

)
¢
)
g



1M jted dgj dzlsOdz! dzr = dMmMmdzi Hs Oded 2. | 51
B ssHtss dmsdzdlssteddzc © Mdzisj o f szl tetse
WstedBdtelz j &3 A Bj IstsH Edg YS 56 tzP S Iz devftafdsto
o Cdzs yosh jds 0o dzhS Busfedzlizs M jCktesm sy
dzdL C 54 dzj tsG i Isdyd MEdn L dzj Slstetsdzts o ,
or MsC st dzj ecj Isdyd Mm& dn L dzj Clstetsdztso ,
bdz kwOW sdzj ktsoky Wlstst dzj S Stetsdzdalzé
d tsdzdzlz ¥ - BOMFtetsd3j steds [ 8] .

s totsd3j sts@ 5, 90Oy des Blsdgi IsdlIs! oL
fMiskH j dzis @ o3t © and3 fn ts lsc;dzJ dzts ¢ ts HiSB '
d dz¥ tstc 3O Y J s dzdzts 2 ﬁ] My sd L 5o
Isj mdesdzse d 2, ) d3 udfndz; ZHOdzj
sBjMfjyudoeOsh jets Hisfls iz ¢ k dzd € Oc
sjhidtskscdujMSsdkz tettkHtss Odzad® , q
Ok ydzr ntseo @dxjta®Ldzr 7 d fHtetsdL o sHMIse j dzdg
Bkd tcO.

l smistcj Btso Odzdztsis! Hdzw tsMmotsj dadw f t

d kd3j dzd 2 u’tGJHtsu’tGJHszW s fqw , o f jtool
COC WhkdzhH O3 dzlsOdz' dz" = chLq’luanq’.-. L da
ZyjBdz » ftet56 OB dUsPEd dd L Isigodiatgd ¢ d 6
CdzOmMmMtse RO jtedOdztses d ftwdBtstedzr = Mistcl
J ZOMmilsswh j j otej &Y detser § Hisfls d Y
sBtecOLtsd3, M tOLoadlsdjd3 dzOdetslsj - dztsdzts G (
fcdzEf cso sHdzd C SO 52 sflsdyj MS 2 d (S
fjteolzs]j HBYyj L HOddY fHtedeBtotse dzO tsMd
sMise § dzdzts ot j yOlsdzw s h d. ] tc O 3¢ C
O Istst dzj Slstetsdzd C d Mistch OldasS Is H s HS 5
CoOdzlstsar d3d w B3O , CoOdzlstsor dzd i tofse
ssys Odid, sB d&zOH O8 h d j  tc§ RGhpmsza d36 B iH AL
nOttOCIsjtedMmisd S Odid, O kOS] dL zyos k
ZzOL jtetse d Mo jlssHdtsHBe dzO tshdese j dzO
9 @BOMMdodesdzs MsMmisswdzdd o Mddzz dzj f 1
MistczC skzter dzj Bseckzls tOMMHdBzOIsted aOIs' fiyw
Hdzw fsdzEftetsosHddSBsoa" 7 dL d&zkyOlsj dzj 2 .
{ecOddL Oydw sy MmO tMmetsjddw d
IZdZHOdZ)JdZISOdZJ desds d ftodS &zOHdetsdz O j ¢
gL d¢ Hisdzy dz20 tslse j yOls: Mmdzj HEze h Jd3 Ist

s ==

33



i dzd y desfidg'ddisdzts o 52 o C dzt yJ dedesilsd MiskzH j
Sthdetse Odadzz s dMmfdzj Hso Ols j dz' MC ks H
qizindo dHEOd dF & e | dedesflsj?2 COYHBG
iftetse dzj dsdzsflsd tOL o jtolst o Oded™ § toj H ds,
ety nhg; |
imdMmisj cddesmisd d MdMmlsj BOdudzsfisd o 1
MtsH jtey Odzd™ d ;9 Jjets tsMmetsj dad d
iddas j cteOydd kujBdets?, dzOkydes?2 d fts
sBlzyos h dr mw;
ifsfistetsj ddy Hjwlkjd dsfisd SBEZyOs h d:
5 jeOydsdzOdz dets? Mistek Sl 2 wdag A j tyf o F dzd
ftesBdzj &3, jJj fesHESISdo detsflsd.
ltoddzydtf d Odz dzts o Oy dz" tBdztf 1 fsp Q2@ g dz¢
By dzd d -HfdefQiCdslfidss o Odzdzsc 5  Mdzj H ¢
ftod KBOCMdBOdz dets o 5L Btsy detsds d M Mmls
Pesodzj § L dzOo Olsj dz degs? MOBEMISEY IS d

34



(esdéc R Csuwl [t RI[1TUG[ P
gvsorr1uvdl

[
]

HwJ EWdQﬂbﬁﬁ%:BHOQ, i tc 5 wia@siPF dzdz" o
H O dgdiiis\ j 8 tztis i ts BQIf f) S tizfe f Wistsfigs § | dafids iyls
tej Odzd L Oy deftejasd uj M&s2 d *QMULﬁd%J@l
MiskzH | eSS [ Hdse r WdLdSd Wslstsdzdz n
W sls sflzdz® L d3tsdzd£fl§lz@fr§§slstﬂsizl¢'ts§]ls®ad24dz o 1 Mm¢C
CsMmMikzH Otcfise j dzdztsdz kdzdo j emdlisd Isg H dzw
BOG d MAetso

SO8" dzts o f fHdgjols diydisiis dl 1.5 CuoL OdesT d3 |
d OCIkzOdzdL detOEsGREE 2@ dls o d yu O[45}, 9 tsdz
YoM dsds ¢ dagse © fo)5 S5O N st s i d uj e
L dg" e d s 5COL O s def 5d of og Tzts de@)
oW s ls s pfdi d Mis®© dz(ize ) ded & ©B Spedezj e j B d Uj ME
L8dal mMdzj HMIso d 4 Btcl et MG 52 HdW OS¢ yd
MsdL &Bj ed 3" B SBC I o GHtetsdzd § O0jIs o
ylss ftedotsHdls € otsLdzdCdztse jdzed® L OY teg
[4648. AsfsLOotsdzV s Is i @& dzv Isf L dAfztsylg telA] W ,
slsCtcr 90jls "dqesSCdy fjtemfjSlsder dnr {1

! sHdzdd3 BB j ¢ Istsds, ftcj HiNlsOo dz
d dals | & 9 fipy sdiy fis"Oriafiztsdz] € Is Jetf daQ) Lnddts(izdzts pzdz’
Cted Mis[@GE, Mmetew MedOL dzd ydzr = $ sdZB d dZO Y
CtsdzlsOCIsj M IstsdzS s dzj dats ydz' Idis{O Y 2O L d3:
¢ dBtcH dand i lsdp@pORE H O Is fiyw Hist tsdzded Is § dz!
fJtej dzsmMO 1 dzj e@®ded y' o HHgflalsd@jdfids tc d ¢ L O
59 J ton dzts Mis daf € dzwf telzPls siziAiSLS4]( } Yb e § SL o t5d
dzOydlsj dz' dess ¥tz @46 My tis (Dt digs o dzts s B dzf -
MtckzC bkztc f sthcdzdgizdzds MM

stsdzyd f ydd NS q B4 SOBOIs j t6d Odzts
RZOdesf dzOL BsdzdrE 52 v sfgls Gpso toj d3d dedets 2 dz
Clsts  dz@lg R yj MC s d2f2dq dg®@p lsiAp vzd jd L 2y d
Mstekz S sk ts, Clstster § Y smtss dz WSt d3
ftoj sBteOL o 80! fwlstsCd Cf wizddd tecdd
ZOyd dzOw tsls Htsdzj 2 H dzg dpv d az3ts dijdm’ j, dviste B Iz
df yestg D dzd yj MSd2 fesctej M o BEOMIS
d de¥ tstc @y e ts Is j - dats dzts g2 “Woo dX X If! o dzts € 5k
d dzdzts o Oy d tsdzdztf36ts tcOL o  Isd W

3

©

=

35



Clsd tsB fls skvasjj Hizf sz @as] 6y H 06 s OC Is
U dzd W fiisdniss dzls @atfifOiasa L d3ts daf 'S fifls te ts
odaE@™h jo f tsfdzj Hdzd | HJWWHSIMJQISJ'OLW
dCd d&OdshmsekzSizte, WdLdSd § tsdzH
B &ZOMls d dzOdzisls,,lndztsdztqumB$JztBﬂzéflgi(
detsdzts e d UJ M 2# ts Higljteoxtierarig cixg. ®) y d § dzd dz
a2 WdLdCd Wislstsdads 8 ts otz lsiodpiris o
ZC lfbotg e M ls Oo dzjoditezts Yo jldzffig]; d L dztsy § dzd J
jtedOkO o dOMIsswh j2 codzCiptyts Ishpls) tdstsiy]
fletsc tc O BABs 2

st Mdzser WdLdCd YWltdadz - Sted
o L dfls dzdgls o € fskts@j s Mw  d&z@ W kz dzH O d3j dz
EHj dzlstse dLEzydeh d=a tcOdzj j t
d CSlstotsH d dsdizs{cESdd, CoOdElsso 52 d3jn Odz
j dzQelj Ho Otedigls izn flattls OB toj S s d3j dzH Iz j Is )
)
L
Is

Q—-wﬁ'a]]ml_l_m'

=
v}
10

ststcd s Misslse jlsfpled i fRsd js t6 JelOd v jj i
dg¢d O Is @EDs i d30lsq’ i M Bsets O dz0 dzc
Wit dzyd Odz' dzf -~ 9 £ & OB tzgdze 2 10tz dztf ks B
J ofdt®©jdfos H O a8l ztlzj dgtsL dzd € dzzls!' Istclz H
scteOdzed yd dzdztsfyls s ¢ sBl jd&BO CkteO
dzd Y jdBjldsoB@ s H d 3?2 dzd Is j to Ols ZHe® dzdztslctisd
MO dmMftsd Lso Odzdf' GBLBd j MilsO
(ecAdLdCO bkojtoHtsEGts Isj dzOe
vanced Mat erO adf@&0e) jdsoetsh )i o dz
KW BsdscfedPEHY ddisk tdiskzte" ) . 1 Y
1 ftsdzjLdzr &3d BdBdZIBSCcttOW dyj MSdJ
Nd ®BOLjtedOdzr dL Milsd Rdzlsj todzj Is.

[Mdzse 52 CkteMO WweodwjlsfwC sdsjstey R
Hisf sdzda j siiddd g slse jIsMisezs h da L OHOY
L OdgV Is gfv » Bl®Otc O Isdstie dg'O BOSHI dzO Mo toj digd
sBttczHso QdEfdd ftetso jHjdedd GteOCIsdyd fr

TWOOXNNIQTI ARG - IS 0gIFO GG EF L
&
&
O}
g
o
1

O "FPNNG O22FTR/UF KGOV E2OT

e o

sOC yJ dmMf sdz L s9 Ols sO¢dJ W s ted3”
sBMEzyHJdd | ftoesBdzj 5 Mtso tcj d3j dzdzats 2
ftedL jdzsOydqd d IsS. H. ROzH d o d HABD dz! &
ftesosHdlsMwy o Wttedzdd Ctdhkzd sOyd?2.

RL IEZyd dad 4 CktemO fcsLodzdlsmMefgRBEzH
Ctolzc sq fgtfots dz' Lt jOilsdsj Is dzr | LB d2Q@ dacffvtcyd ¢ OC
sMmo s jdedspddZD dzts Is j - dasshigds' cfigfd2d Is ! Mk ls d

36



cOLodldw Mo tej djj Qzkdzis 2?2 dEOE figl L t$ figds By jdzizdz
BOcdMmMistetse, tsted | dzls ddidipde) dadis or0 IsdpQ@iz! dp@ bzt
9 BBdOMIsd Mot d3j dedets? WL d¢d € tsdzH
WdLdSd dOdshistelzS sz,

lted dLizyjddd SktmO Mmlskzujdlsr t©O
dlsjtOlktes?2, fododj S Oslmy @ AL by
Codalf jtoj dzyd?2 d §kBddCOyd?2 o d&OEyde A
stsd UEMdjjcjosHk LOkejydr & fbkeddCc
rdzv OSlsdedL Oydd MmO dipshiidsityvdisjtsda’ dftsdd @
gk dLojMmsdsets Ol ted Odz® tcf &5 ezO ciaBp s o
f SHset® d Is! M tse Slseed dz dzf o3 IS et ' Cjlz tafi@
Gsebkls MisOls! ftojHdjlssd CtsddjClkdso dse
Cokfifghktel LOojtehOjlmw LOYjlstsd, Hddv
dmy sdz' L 59 Ols!  Is jiffduidpirtgir  LYOmwlsEdgfnig, 2@ o
lteddztsy J dedd 2.

It 99 jHjfddep 5T YOMEdzj Kizjtdd O 5B ts Ok
dzd BOdad j TSk H | talh Bz dz®2 Is 5 o L Hgl 5 dgg Fets o
Bj dz dizteG L s d3j Is! Hj dzs digsats, SIOOC |
EmMmise j dedese s ftesdMatsyHjddwdd atso
o ts At UsH @ H dgistefslg (1D), H o I g3j(aD)z d
:dm@meGdzB%Hﬂ@KtGdfn M4 pmfd
Eh i gOHOL Ols j dzj di3 § tgj dElimiisjtae@inis € 1 )
d3W lfgydzy j Clstsds oBdas e syd mdzjagd® 5 d L € f
e Is d y it af @ dzdf . dz

Wi

NEPUOAMYHOCTE NEPHOAMYHOCTE NEPUOOMYHOCTE
B GAHOM B [BYX B Tpex
HanDaBNeHKHK HANDABNEHAX HaNDABNEHUAX

f dthl.un 1 dD.2Dd3DA s .

wm&wct.g,mm

37



ltedly ste] Is dousif ifShfociafd) ktc Odzj dedv ¢ [
Aso tBh j3dditeE QB®H d d3ts W IdsHOAsdg jindizls Oddd
L dz@dzd MiskzH j dzlstso i tdeAnjj deeisdits ) dftteod
CdzOMMmdyj M 52 1 idzjtddl teEiO§ dg® g diaiap

sdzj HB) , [ BEZH ] BB f stzO@e QB dzd o yls fy dzjnH
HtA j ded v

M dzj ClstecsdBOcdzd Isdetsy ftsdzj wWodzw jIsfyw
KB Mists dzddej 2 de" 2 ey d ) ;

McOMMdzOIsted o O BOW BOCtetsMC s dyj ME
Yylsts o j Clstster dzOff tow 3y VY dzgdesmisd d ddzHE ¢
e Odzr MG OdzY tedets? 8 6 dedzfPldp'atsd:yj ME 2
D(F)=g €)E();

fo tWOMMBOtcdo O BsdE YOMmistsisdatsds H
Mikjlse j dzdzOW L Oo €shafdd3isi ik’ s 2H dft tadisjdzd Yy O § «
Yyofmstsisr ;

Ins Mmsmistsdls dL Hdt1 dzj SlstedSCtse ) d
EIZII'ZS;SZJ;GW%d ( d3dzd GCe'd i Chirdlar 3 Gffdustsifls d 6 O«

130G dzd Is dzOY f tetsdzd yoOj dBsMmis! 6 OMMd3C
Hd4 dzj SME€tsPy sl H'e dzj 2 BisMmMikzlsMiseakze Is
dzj MC s a3y § dzf d tCléste Pugddn Gid y ¢)Oted IstsC
(T=0)

tcd Lisdm j dadfslE®e OO0 dzj Jz@ ¢ fpo §j dzdzO

d34>|H dzOtetsH dzts 2 T d fif ldegddzdzi€eidhnd: dzd vy ( & R)

$ H(EL) ge e)“E(”) o, 1)
$ 2E(F,1) gﬁ@“HfEr D o, (42)
(B &nE(r.Y) . (4.3)
(B &ry) e (4.4)

38



RMsdz! L v d3j ssH  (aifeipRshd dzd ¥ dzdfosi
G OmEHg yj MS 52 o toj d3j dzdzf 2 L O d f)d dsts iy ls
Ldzj CltEdsg 5  BREjddsdzsets
E(7,t) =E(r)exp( int), (45)
H(t)=H )exp( i), (4.6)

duo (44 ¢ osdzydd:

@ 2H() giwe @EF) O 4.7)
@ 2E(N) gvaH () O, 48
(B @nEM) o. (4.9)
(B é&m) o (4.10)

{f OLHjddes BJ YOS JEOE ¢ O ¢ daif dizj zd § 4
f sz v dagsdglgls sz s j 6OYdY ©skseO, Bt

D & PA(R)

HGime TgER) O (4.11)
U

‘<@C>

dded § oM EAIES Preprery d L 8K 4.

N .. ~ 2,
88 1 oo 08AW
D3 ——8 DA finge HE) (4.12)
g ie(r)g ﬁ'yua%' ¢
GHG=——— i MC ssMmls: MojlkO o o0CkEd&).
N



VicOodzj d&f j W4kzv] Isffw Mmdase dz" 3 Lk toC
By jls 6O in ke escQdzidPo i O 8 d @& j
dstso 52 . IHGINOZEE j § toj H s Qo dzv j Is fyw
sdz' L tso Ols s tc Gestzlsl jj] @&dzOdgd 6 d
Zstso sd3d » Oded Yd ME G s fSHABSHO ¢
Cltesdz® o StdMmbsOddzy f 1 dzj Clste
f e ts i) ISt el Imft 3O & dzd Is dg'2. o te@@dz A
MdsOlsted o O B3O Yj g Okt PezO YO,

Bstsotsdj n Oded g MS Ol yf) iz 5@ ,Issfg S cft
Hdlsfw ¢ ©ls' ¢ Odzhy d 2 tsap fn léipes jpipdsro -
Wjdzd?2 MmeslkejlkMmlsoabksh jes ©§jtcOkts

rEnT g T no n>
geoo0oo0ogezow
OFOITIT+ 00>

= p¥F bea. 4.13
?e(r)8 é @13

voOBde. WBY sMilsOo dzj
C fig@tsilstcj dzd® H o
fn 1 dzj C Istejfd o

Odzls s o s3] ~
Ldzj Clstetsdz

s 9 0dzlstso @ S

O Bt Odzj dzd v 1 dzj
c
]

sodtuSOdzv tcdzOW o

dz
dzC Yy d| W 2%z d p(r,t) BZ3@lzd Is dzts ¢ H(r ¢ S
dz aw

%) .
Qdzdzi Hy =Ey dH =g~

%} 2 . A - -
sfeolks{ H= 5, P U0 d‘Df__S Dd

Hd b EES  un=uE A an= € &

Ve s o e THNERE D b6z, reng € o

4C



ddzj Hzjls tBtOIsdIs! o dzd 3O disdfis)  EZmdCizHdg |
(412 teff dzv Ists L Of dfmr 9 Ols! dd3j dzdets H dzv BO
fsmMSsdz Sk Hdzv wzr] St diodsifEsiz 3O dz. 1
fitejmMlsOyls B' b sBEdEldmEsdls’ SOy ]| M
¢ BOMN s OB delz | disidflsidje , I Wao dA):dedfsted (4.
zd3ihdg dzd d H didAC Fegagd yoj dssfisd ot o
S OEF)= @)/s?) fesl ddizd cOtdRsddyj MSda ¢
dmlsj & dzj dL d3j depsisiyvY , o tats tesOHEiz s Y@
(w- w=s h.

g dzj Hinlseo dW di3d Istc O dzfydzv y § ©dzdi[2L affi§ dj d3d3 |
so jtcHBBGE 5 Isj d2O9 dAv & dstin)v sj tstcj O d dztsn
otsL dzd € dztso j dzd | W sls ts dadats 2 L ts dadats 2 fls te
Csdzlstc OMls § f sy @Y dzv( 1 Y jo  deOMYf osMiste
gL dzzyj ded v ja j tzpg detzs s f isd Of OL 5dzj H dzd dz
oty dgF d3 o fMmdzj Hefipl€dscffio dets 2 i d dzls § oW § 6§ dz
Y0OJ ¢ tso stoWiks tstelzdafstg™ v d2gide?df dL Bdz" (A7) )
Istsdzdzts?2 N j dzd e, ColststeOW  ftotsW o dzw j
| Cbte] BlwOxiEHE® ¢ Ja@d | Bz (s zm
vid o s dmPdzdiedis2 Mo Odiellz j BEDHY B C
Qodzj dWw fdztsgjdedj A1) ©® As o Isjts
flsts tsf te H glalgvdelsdz or  t5jlsHogisdig Yy O = .

[ &3 Isd o3, dz@Q zts G d VO Isj sted lsq’mufr]gisg
f tots ISt Oodigjdedgsve ) L sdedets?2 s tsted § d
dud Mézg g O dadg®S s, U/\BdEV_VISODJddm 858®dzdz

C As HBdydts fftedd3 dplzsmEBBlH(fg dL o,
lsdztsfr]lsq’ LOkrOdzd j o MiEE o jdsse Iz N
ftetsd mn st @ls tets iz

ljtjrtsHY € tc@ B8 toff Bif ttodfdyts ® dzdz
fhdzj HigHStcts B dzts tsfls O dzts o d I436]iny B tatE@D RO di) Is
¢ & A3din tc OH d & iCLoQdzc, { dzts Is dzts Z{ OCots o Odzdz
CGteOdzj yJ dzstcdtctso Odzadzz® S kB d yd HE smis( 4 A
s Odts o mdzizy d Is ftod i3j s MOBESEE O
fteswodzj dzgdj wtBhdn Mddzjtecjilsdyud HSdr L
10 ftOCkdujmMSdn LOdwIsdwe fmkHj dsOodk
sfted HJ dzj dzd § fJjtcodydss? d 9 lsstc(
CtotteH ddzOydsddsets yYdhdo, &y dasht s
fsHtsBdzr = € tod Mls ORAs @ IO Y il ¢ B,tclz C Is Iz

QGe>=g NIIFOIG
7N

FOocCoo OfFo=s=ge

_\CSG - =

41



Y A ¢ tcOls! tetsd Istojrndjtodzs? HAW te
C[ L dzizayd etz #Fi5H jsC Is to Odz! dasHads  H @ @il
Bt cetsomMEts?2 HIWteOSydd d#Oj H jlsdy 2dzdas ft
Hdzd 2O B/ dzfs zdeEc®fdd o f Odzlqwylses & dor
BOCMdBzBs o MY jSlsteOn st O dalkd o3
B dzd Bz Bse o M jSbteOR flsduyjmMiset
SBtOLBAR, flsdyjmMcdj Mo 2 filds @is il
C OS¢ [4857).

R sdz L v  tsfdoydes oz@G ¢ dyOHsQudzw j 5" 2
OB dzts dze , Bsy dzts o ' JBO B Is 5[ dzo je@ B2d td4®

gh

s Ofesf M3). 41 - & hk¥ yOmls! (~74%) B8
sBteOLEjls toj ¢k dCtOdz@W jitch s L LY @sCdasizj dzdz'
11 n=1, O &j kI DYWHQ® Ctsdhlselzs ydqw, |
Iso jtoHtsGts o h jMiso@ tefg d3g wcz! o 3EMdH E
9 0®ROH W) . SO sCPdL! 0 Btcthdzd dzls, d
sfOd doij jls BiSEE§edndsCld2d Bsdjj -h

MtcOo dzj dzd & ) QftINB.sH dzr &3 1
16l G CfsHFHCE dzOdzly § jco = 1f 8BS O

f ot dz¥ Jplsfe'd HY  dBOC M 30 BlgcsO 3 p dzd "UzO A
sfhdtse | (qpdsd. 4) d Scej ks h dn

M i SCltcOr fosfzmMEg Otkd ke zed@Y AdHY J-
fdzdh € s Baz@R M o Bryol(B0I0) d2@ dzts i) S (Kl ls
LAs Mmistelz € Isdgtiof j lds f efipBHz@ 6 § dzf52d § o
/?=4d?n? - 4d?sin’ g, (4.14

Clststets dzi ¢ C s f sz ydiss , -l dzfigtf > L
(2dcosb=//n) d wdzjastPES®).{HjMHi Az
fOH] dzdpV | EZGBdz i toJ dzts dzdzj alzPB1E Mmis § Is ©
Bd N dzsME sisdetsy tOMMmistswdedj HdzW ff dzt
s OROI, HdOM®) Iste N jite, W% jClsdodr Pz f 5€
f 6 dzts dzuigg dzd ¥

4 yYyJjdzs ddzsj ceteOydd WlkzdzH Od3] dzls O dz
I st sdyud MEtsy dLlzujddj BOIsYjte0s20,
Yyofmlsd 1 tod dztdy § dzd "W s iffipyvdzdzw S s A3 dzj € fc
LEMmY §ted d3j dels Odz! de" Bd d Midzj Hise Odzd ¥ Bq

42



SEM HI lllJEl Ky WD:10.95 mm I T N S S T VEGAWTESCAN
View field: 1.763 pm  Det: SE Detector 500 nm "'

t d#®H2 O dzj C-tBflolmisst s  ud MC QA sdLSBLOY j
fiyls to iz S stz @EBP

—

g
t qM3. &.dzj GEESEENC sy Juj NSt (LBBLOY |
d dzo | tlCHEFIO, i s ff O[BZD

43



R ' ' '
10F Ay ° b
-‘. .ﬁ. A | 400
e A ® 30
[ a ® ..A A 0
0,8} ", 'y A 4 20 7
n - AA
0.6} - '. R A -
° L] A
. - .t 4
°
0,4} - ° .l. A '.. AAA b
° A A
v d u ° 7
[ '3 AA SLCLEL |
0 :::A:::.fA‘AA 1 1
'500 550 600 650 | ,
e jClster GltOyjddY As

T
10 OgooooOO o . b
000 a Al o 0
0Q, 444 a2
08} ‘s JOga AA A OO QIQ 4
o [¢) o
0,6 | ...0... ﬂ AA o |
‘o J.O ., AAA o
° [ ] aun ° I K A
04 ] . [ ) A o A le) 5
Il - . < A m 4077
A @ A o
. f as © Ao ©| e 30
0.2} L o |4
o 0°
V u OOo
500 550 600 650 | ,
uf jClter Yoy 2MS Oded W

dz

dZ0 s fiy dzts
Z<¢ OL Odzdz’ = M & PO As BHEEH jj drd W

dz

A S

£C OL Odzdz' R ) dz DO As B fEEH. jj dgd W

44

dz0 s



W s ls sfiztdztf M ls O dzdzd u4 MS d n MstczCIskzte dz0
dzdo jemdIlsidsiiE B2 W OB tstcOlsstedd o n E
tcOBtsls WdL Y HS BB®. lc@d | Issdf) HfigzH |
o’ f sdzdzd Is! fdzj H[#259]:dJ L OH Odzd W

l.dmMMdzj Hts9 Ols! My Jj Silster BRELfEZE o MC
s@tse SR feRdg] Isr 7 IstsdzC d d3d {60R)] dzS O d3¢
ftcd tOL dzd y@e'j dlzgine OO W20  dzsMmC sMmils: (

2. fsdz L2V iy (4B SheeRdmdedd ste Y ]
d mmdz § d3tse tD; s ©dzO

3. MteOo dzd Is i sdzlz y4 dzdz" 2 tej Dedz SO
i & dzlz y jddgdetsQoe d fgzf B'sdg s d3 -MIstsddz®?  B3d ¢ tetsMC
(oaf) M fod@sh & MCdEfcat ¢ Gd@ussi)Casty
fiNanoeducatar tc (f M6) 4. syJj dedls’ Y etcj h detsflsd

= .

o
=

3.5

N5 1.0 1.5 20 2.5 3.0 3.5 4.0 A

qW6.0uf-d 5B tcQsy @dzse 52 , B3PI tzbfy dzdzts j
ts dgts Mz ) B dzts cfianaequfatar[57).

45



l so ststets?2 O fipds@fy iSddOidsfie@ 0 @ ) Is fig © dz foddf
J ton detSSifls dzts&zdz o H ts dz GteOdzd y'- tc C
dzj ClstcdC e, dL &zOc O Isfqw wsMdegse r  dzgO
Bsydz § feOSlduimMcdi foddztsy j dzg
Md3OIsted o OF Is i)Y dzOte @tsditafias qjgdzid B to d H dz" J
fls O dzdz' d400 datsfg dzts o 4 dzlzts Ols j dzv a3 f to §
ZYHjddY ©WOLdZdydsy § d@BJIsSHT oBLBIE
dzj Hts9 Odzd W f so J toff tetiiis dzs € dzts df dzO(
Edz sOIsr d dqdzls j tef toj sOydw ¢ s
9JHJjdadzr m Mtsotej d3j dedzr dsd dMMmdzi H 5O
tOB @il dzls &z® H Cktemsds dzOyd dzOj Is
Ofmduj M¢ & O MinCsipd dziz ) Hrj Udeaizj B O dzd
MotsBtsHdsEets 1 dzj Cstetsdzdztsets e OL O o Bj
tdzj Cstedyul MS sgsdjfmdn jeshy  f sjud
¢ Ote d3ts dzd U J f) CESHSEE, expdints.dzlz
10 dhjd3 ZteOodzj dzdj Hod>x jdzdw + dzj €
mr +ngt = eH),
CGHMT L WW jClsdoe dzQV L &3®'inn O4 dzj=1/ls 1o 5 Wz 3w
tc gzO Qufigf @ Mo sBSHAsSG 5  { dzf €161 5 dfdmsfe ts
54 &Y § LTGBOE) . . | .
tdhjdfpets HAW W] tzjteddpdie) ddgddgtses dsH | :
Ft)=(" # "exp( i w),
HJj Stdfdjs nddm+irddifudidsbo@ls sO0¢ Y
foH e d ¢ Wiig g dgd (). [ sMO Hindzj Hiz | Is:
MW/ (F'+ir") dm w@' iF") ek,
ssCEZHO, ftodttOodzdo OV HJj2Mlsodlsj dz’ dz
EMAT- mwy' =g
MW Eemwy 0

N SROFNE O I
g S+-3Ivsgordad
grI3azxr ~o

7 e_E) Fro= ge%

M i P
- _ eE) 2 g ~ .
I'(t)——m(m/?_i_é)% E/ %(p(lm)

4€



( Mdzd Mud uBls it ZOEBB dzj &z ls f tsdztsy

dsdz0 StdmsOdkdadyjmMSis?2 tjhjlsSd &Bjlsc

Lz Clotetsdglz, Ikts Hfd d2 2 BsBjdls jH(

f s dzv to d IPO-gid,d ) @HS S dzy § dezls to Qeysfdrdzts cdgj SelOL O.
vsO0Cddz sBtOL 503,

P(t) = m(m’;—eié)% i7gv goexp( int) g exp(i tw , &
. ne? 8, g 0 _ w, 4 g
GHg= meo( B+ 25)«; "w @ W2+jlgbw

THL dzf SIstedyud MC OV otMftedddydosimls! Mme
1 tod 1 Istsdi szje\%udzﬁzof o @ jdOfm a3 dzdzts 2
0

YoM ElOED fMace sk lstcsdso .

SOC¢ dLojflsdts, Hd1djCltedyjmcow 1
Ht dzj Clsteduj MC 2 oM teddBwdb sl
[lsf¥ HiOs disy fMdzj HEZY b dj v 1o dze OxCjtEg] dzj € o
Hdt dzj Csted ud ME 2 (Higds da § Gl g &2 |
MokBdsets { dzj Chtesdzadzscts ¢OL O o Bj IsO dz

_ g _M/S g Vé
e= bt ek 4T = i 4l

t°g
(- M/; V%% w_ g AP — V%t
W TTrwit Twwe g wira )
f 5hS sgzlk L
]l tBd&OMIsd o' My 3, 5ig @I, Iz jdsH |
e p=1 % (4.15)

{ OMMj doOddj ' dzjCltesdse fd ! IStd
I 5 dzcztaprftinjdzts
k="e YK N R

(0]
CZ =2} 9 CZ

3

47



L OC t5dz W ddndBdi Jelépefafcif K (4.16)

vOCdd SHEBGHEMST f(odRisHwls ¢ o
tc O f fistectOhgzf dzdf Js czdz o  ds5j s Oczdzj o B2 dES Y s
CEHO o tsdzditsg ts jj Misdlijtaifszegls tsidizd dzdzts o s dzd

Um;Hsz;kz%’isc@r@o), ofj {dzjChktsds ¢

NOLj Of)dsff deczts 2 vy Pefry ISt @S2 dz§ f5 IeseRelts > dzts
fskzydls’ ©OSY] dL fshisr o ¥dLdyujf

{ OmMBsslstedd ksdC ks d&jlsOdddus MS &
(tcdAff[53)]).1 toj HY Sdaplsitef d34 dzj € Istetsdzdzets] 5B dzl
99 jtorn OO figfPlcixsyj dzd j

X 3 R R A O W R R g g g
o = +tnex

t dM7 i s lreep ! fsdfzO LG5S dz

Clsts ftcdotsHdls ¢ otsL dzd ¢ dztso j dad
g=2 =9 0%C D¢ 5 gjibd kOk] uwjct d
&

3|
n
@

dzOydey Is Hj 2 MBe BB, Oy s Hif) JHdg® 1) Iste df jj s 1€ tsd
dz0 Y dzj Is ftse j th Ols COtedstsdzd Yd MS d 4

IztsOsdzJGIzid%i—zd_x:O, 5OCydglsts yj S O YOk
0

COotdtddyjMSds Ctdjsod]?2 (f§toL dj

L dzj Cstesdedzse s G OL O) S tjHj kv lsm

48



szeﬁ, Ylsts MsdetP@aj @i lso" fgj H] dzdets2? W s
0

OfMMmdzOIstcdo O ddsds Mdzz yoOj Co steW s, Y
Bl Jdgdzr 2 .f dzOL dztsdz

t OMmMmdstsistej dzd j§f tsfipedL M jj diBEA tsts ) stc O dzj dz
sojtorndesmisdzr 7 1 dzj SlstetsdzZOG dzd Isdalz@ o s
&B3j Istodizdaizj € lst¢ g &) s 8 dR©dzEAE0 Is M folt
fi) dzts o C&zOMMd Ui MS 52 Ot Siidater Hizj dd@{ds
[ O0CMme j d&zdzO o H W W] Wiedey dsBdyzdstils o ¥f  tc B
LOWMs®)d Is{09Hdlzj W j etetsdBOG dzd Isdz" = d3C

(m=1)fnp Zyjltsd dLoj Misbzxd E i) BAgHzs j dad 2
& 3H 39055, (4.17)

@
B @H) o (4.20)

[ Mdzd dzOf tew y j dedetsfisd + dzj Slsted yj M¢< ts
LOadMmwls tsls otej dzj dzd s G Otditsdzd yj ME 5«
E(7,t) =E()exp( int), H(t)=H )exp( i),
sts L bkZu@d)dpjdgd GtosjSydug S adls tsoms?
MdMmisj &3 CtteHddOls M Eyf tsddydsd e B f)d
MsCtoh jedfw dz0

&_& =j 4.21 E_E i 4.24
N g T iweE (42]) N W (4.24)
“SZX- “HI; - iwg B (4.22) “EE% w g, (4.25)
WHy pH, _. E, WE, _

—_—- = 4.23 —_—- 4.26
x iwe B (4.23) X u Fw gH , (4.26)

48



ltedsd ded a3 Isd f 4 ! 26O asdxfi i3 Y @Oy Y &3
tslsstsO, lzuq@a@*a@gg*éﬁﬂﬁ)@*dé, 0O kOGS y

ftof #2zOG OW Ylsts o HOdzdztE DV Mt jospzd b @ 4
dzf LOoadMmdls (BiscosiststcH  dzOIs

(6&) < Boo.
UISGdH@lfi)d (411151d212)udd3

- BE =mt g B % /groe—g— ZEYEQ—

imMCstesmis! Mo jkOH® o0CkE®].

1 HJ &R
&

~ 5= eu
P2E rard 8. (4.27)

{ Mdzd dzOf tow 3 j dedztsfls! L dzj Clsted yj ME t
fts cOdsdzd yj MS sz L OCtsdzlz, Ists

HLTE: WE(T)exp( i),
lsO¢ wWes § sfdzj MsCtcOb M dzf B d dI® o d
D2E(F) +Cﬁe|§(r) 8, dRaE(r) +kZeE(T) 6, (4.28)

GHJkO_ﬂ/ 2:”2/ i osddse 5 ydhds M dzw

tc;Ofrgsq'fr)tcbtsOdZWBsﬁJQEQIzlzdz,J. (4285 @EOz] dzcRjj Is fr
EteOo dzj dzd j 8 | § dz' dBE szt yO

1 0By s d3, Ut OdzO di3ise) dfatrziy diiste O addz
9 jCIststeO dzOf oWy j dedesfylsd BOG dzd Is dzls 6 15
eslsseO C¢ @A dzjwdsdv (E&ED)af @Lkzd v

D2H () +W29H(r) 8 YIF) ke () O. (4.29

5C



ZA
dtcj HO 2
HL dzj S Is
O >
X
dstcj HO 1
d3d Is © dzaz

I d®m8.t OMf esMmistcOdalzdzdg H € dz' odstdOdzd y' O

RiMMdzj Hizj B lsjff j te! oL By dztsfyls
fso jton detslsdg = CJ otsdzdz o Htsdz, f dzisf
Mo f OHOs h j 2 HOW(dusd).ts fgle 24 d mje@ dr' dets 6 ts
Bj s Odzd&zO ¢<Btc ji O H j Odz' detsets H dzo0)izj S Is to
Iznjd MudlkOol:, ylkt e jten detsilsdzOw ¢
fsdzsy dlsj dz' detsds  dADX tc Gelrlly daeljdh jtsdffdv kBt O
(428 d(429BlZH jd&3 dMC OIs: © o9dHJ

E(f)=E(xy,2 =H Jexp( b ¥,  (4.30)

HM)=H(XYy,2) =H(Qexp(b®, (4.31)
GHJb=k, T SBRfBd] dzsO obdkzdtsotsets ojSilsts
tcOMY totsis WOdigdEds’ m('ssB,) j € tsoktf 2y S ) dats 2
o j dzd yd dzets?) .

] BHMls MedE 4.3)Mslse j Is i(k28)@EAs ofn
Fyjlbtsd o MG Olsetc® [ Of ZOMO o
CoteHd @8 ORcOMMBOIstd o O BsE s {f Hshpddgs d3j |

MECteoh jeZye wgods d dsj ls! :
.
! E(Z)+(k§e - BEQ & @)

W22

d 0dzOdztsc d ydzts

%+(kge ; E)H(z) & (4.33)

51



4 Httkzets2 AREd4)dd ISOC Y| dzj EQ@s dfmd
Hls CtttoMdizOlsdy jls ki sk le26): 0o

=z we B (4.34) z W RH (4.37)
%-inz = i -weE (439 “EZX-ibEZ + Wi, (439)
ibH, =+ weEs  (436) bE, =i W, (4.39)

[y ds §8C0L0k: , ybt@MHJNEBIYE0 L

Hsf EMC OJiso @AIThO  tc jfi) tg @addd y dzts 2 i t5dzw &
tc OMmY ts®dgist h Cdfrofvdzdz:

. 6 7 fesdwtedL Oddzy tran$erse (magnetig 71
f sdzw tcd L O§dovdey Gelz dzj ovrodizfv & Is fipw dzd h 4 ]
Ex, E; Hy, O® j stz y dls o  dzsmXOXIlsd f

o § C Isitte) o § dzH d € &z &% 16, Bz .0, H dzj0R
. sif sdzv te d L @hpeffransverseelectrig 7 f sdzv e d L Oy d
¢ 5cdagigz dzj v odglf" ¥ Isfqw  dzd MEy, H.Jf Hb, 1 jSCUsditc
dzj ¥ dls o f dzts fXQZM ISesjtteP i 5 tlzfl teH o C 2 2w tg
(Ey, O,Hy ,0,H; Q).
Vi tetsh Ow Metslse jIsMlsokzs h dd3 tBOL |

(4341 (439d tjhow Jjy Mo o3 fHsSDes(4.83), Ztc O:
flosOdzOdzdL qtelzj O3 f tsfydzj H ts9 Ols j fidn Qztad d+ |

ZtcOo dAp.@RARB)ZYlsj o3, ylsts o f j tegAsd3 fc
B delsczlz dzj o ¢ HOEPS HEHEO o sk
MftcOo j Hdzd o SE@MY 9 j S sstc0

) ulifsdYed EQQEY .0OH, O

%:iwg = (4.34) Y E = _i oy
z we az
. . - b

ibH, = t npeE £ (4.36) Y E, = W—gy

%-ibEz + wyt, (4.38)

52



2
%+(k§e-5)Hy 6. (4.33)
1M sdzOGkn Oded j )y dBlstOe) jsdnd S t8)ts,dz! 1§ tsf
b*- K5 g% 0, (4.40)
GHIFL2THA&Y MtjHr 1 dd MejHr 2 Mtstslke jls

2

UECH.B) Y tod i3] ls“—'gz—yop hZH, 0. (4.4)

tdihdd 1 Ists Iztspéasc&cidi,(i; fiHedzH . € O H
iG] HO 1 Z<QRjtsiPson dds S O0wOClsjtedfisdyj fs
(44): -k H Yg=; o' Bjtejd L dzOCz<0c +§, MYt
s ®ts &jtej EHOMjddYy Bisddd® O -ty o
LOEDOL! . v OCdEhGaAd@L wids,dzy des f tod fylz ks
MzOc O] ;dtsj, diffH jdEy BC SilzyOlsj dz dzts ff tsdziz
(4.31): Hy=Aexp(k2 exdib®), s OF (43436 fdzj Hizjls:

E, = %gxp(klz) ex{iby .E = db/yleexglij expiby

gte i HO 2 (_HzHO0 ¢defp@ detecdt) dzts :

F-kZHD Yg=x5 o' Bjtjidz LOHSBEd Sz O
Hy=Avexp( k2 ex{iby. | 4390436 IstscHO Mdzj Hizjls
Elel/xkzzgxp( ko) ex{iby) E = dizeexg k3 expiby

{ ¢ 8dayOlsj dz’ idfss devdivd Lodydd daogg § d3:mdzj Hiz®
b to j H(BZ0),dj Is O trglz A exp(k 2) exd ib X (4.42)

_ Ak ;
E, = e 1gxp(klz) ex{ibx (4.43)

_ _Ab ;
E, = e 1gxp(klz) ex{ibx . (4.44

53



b te | 2(B0),H d  dzj HiswAf&xp( +,2) exr{ i) (4.45)

E, = V':\%kz exp( +,2) exq b (4.46)
_ _Ab
E,= e, exp( kz)exd ibX . (4.47
{Isdi3iIsddz, Ut (b2) @D ki deP)yint Ists
Cokl bdzj dels ® @5 &dztsa®¢ f j ol j dzH  § b d2v g

5860l dzOW r&ﬁjl(@db@@dﬁ@tscﬂ kil cHd&ddz LC
! fsdzv o dQf tPs diekidd ® dstsfd

LVYlsj d3 kEjcPiag bEhdshpgd f§jtjrmHi (
fMejHE 2 Hsdy dz s A tc Olez® dze | dzupdf © tizj
MsMis@odweh dj H o SEHstd@so SO Y j dzts to o7
MsMlsO@odzwes h BdDp j CIststetso

) ssdfitc d- O o L(4.42) d (4.45) d Bj jAEA,, O dL
(4.43) d (4.46) Is s cfipd®) H(EJ=IE ):

bk g
£

a
vsOSCdd etOdftedkiistcOdzj dzedj 59 j ton d
o Htsdz! 'G®@@drj dzO Hgdids Odrtzd C & o 5L d3ts>
fzz YOI , CSGHO Hi2Mlsedlsj dz' dzr §
ftotsded YO j REFilsdfifdg #Hs t6OL dzr j L dzOC .
1 smMCtsdzr S Hdzwe 0 { dgJsSC Isitalzf'S Od3j Is O dzc
BM sg<0, sg o Mmotss syd ted H' otsL Sy

: - 4 W o
B dz' " drn  f &zOL &3 ?ﬂkﬁi’ﬁp YOofmigaisffuyd M d?2

slsted yOlsj dz' dzts 2 Hd1 dzj SIstedyd ME 2

ftcj HMIsOo s fmd BdJ fmMdzj Hize h d o3 sB
D=g E =, P. 1 51 Is tsHigkzV ssGts, Yls s * 9
sCOL OdzO M slsted yoOlsj dz' dzts 2 , fMtsL H O8 (

fsdzvtedL Oydw Htsdzy 2O BT Is! Btsdz! h 52

54



Ctotsd3j Istsets, MHo IR ksstzs ftfls ¥ RE dets  daots
vOSOY fdlskzOoydw ¢0O¢C ®Or d&dL fBeydost ek
yofists,y Ctdw@zydietse OdzdzOv fsdvtedL O
Odzlsdf OtcOdzdzj dz! dzO oL BEYHOE N j Bz  dzj €I

) TEi f sdzv e EQQHY ,0H, C

M ibH, =i-meE ¢(4.35)

uz

S . (4.37) Y H =B
Wz w g 2
. . b
IbE, =i whh, (4.39) Y H, _W_/ng
WE

zy+(k§9 - 5)Ey & (4. b?- K2 ek?® & (440

2
, WEy 5 L
VI 2-KE 9, =12

Bt HO 1 ARG da)Y,g %°
E,=Aexp(kex{ by,
:21_/{67 p(k2) ex{ibx) , H, Ab ex(;lgj expi by

HliHO 2 (Hzerocgfz;'@bmqﬂ‘g)%
Ey=Aexp( ko exd vy,
H, = 'Zzzexp( k2) exibX) . H, fgm%n?x'@ k3 expib)
R L Emdztse d w dzj ftoj tor 9o dzesisd IsOdze j
(Ey=E)d(Hy=H,)d dsj § d5z¢ O ¢

A=AdAKk= -Ak YAk Ak 0 (449
] 5MS sdRelH¥0 d Rek,>0, bt dL @#IPo dzj dzo
fdzj HE jAsA Wsts v OC d 3 (IotgAantemsmisdzr 7 € f

58



i

dz¥ e d Wy dnjz? j Mise zj Is; s dzds tsiis Clasls
i fevdsdL Oyd g &R dzedes o L Issd3 Mmdzlz
tsmistcOdzj dzd d oHBd 6806 dzdzC Is s
te n dzts fyls dzt  ts dfvdnBoo@ids ba dzdf Odzc dzd 2 ¢

]
d
d OidzISPP = surfface plasmon polariton, fhn j &3OIs d 1
HMIsOo dzj B&I5F. dzO0 td M.

= o glFe
SOWOC

f s
I
|
)

tc
J

JlnonexTpuk

0
AN

P T o~

5,
Merann /T

!

td 9. t OMmMfteinHjdzidd §sdi2 I
B0 ¢ tc O dzq ¢ jdkj Ws@BLatfdg dAFCOS[82)c € &

RLBB®GOLJdA& M~ Jd3RisH @5i)® aftsLtdOakf yJ M
fsdj 111 o XOmgEisisd &OC dzdls datsj
f dzsMC KAYs@dM.1l) d o4 C kK2 didgac® o B
c@dzd y' tc@®IHAHIAO o dzj Clster 2 dsdj o
Czj SlsteduiMSsjy o ROcGdedlsdesj f sdzv
COMf esMisteOdz ded™ 3 X} ¢ o i s dzfndpy
bdsjde P Os sfyw 5 &jtej kHOd djvy sl ¢

) slstsC 4 dzj 6¢ Gze) Bos AW jjH § W) @G<0p Mis,
ubts HOjIls ©jLbkd bdekzshd2 HeksE€ 1 d
(o jdduddz® {dzjCltedujmMEses f§odv o
&Bj s Odzdzj ) .

56



tdih. ¢

A

N/ A

— - — ++

T

—>
—>

tdm.1 -

t dfm.2

57



I skydd kjfjt! LOSsd HdMYj tsfd
11 1tcOMf esMistcOdzv s h jesMY osHBd ¢tEOdz

Listse s o jtaddgjdimve r CansHsjs diatz™ (gad W dd)( 4 .
k, k
b?- k§ e ¢, b?-k§ & 5, -al =—;
JK_d LK
K5 &  b- kS e

ilsfn“frﬂﬂzuljsist’ﬁti?),q—lﬁsﬁhdko=ﬂ/, f 5zl ud o
b? = K> ”’2—8— q dzdb =k, :kof‘elfie (4.50)
C

llsd3°d315d4“y teoL, Wlsts o=k ks | Mzl
C Y dzj C MdzOw o j dgd O DS s jfdafiuzijds L Ols
fed ©OMNY i AU ddat Qddyro ©OL Hj 2O
©4 N J Cedyi (44NfMsH j oy Ol By dlsj d
[Odzjj flskzhjdsOk fojHdkOEO]Ilshw

fpdzy Hize M 28  MmiGEEOOIRE dZ2Cdy43) d ¢ sfiskjtesd
O S Hdv MdEyow cwoddy’r ©OLH]

a W,

(eo=const) d dHJ Odz dzlsc,‘ééaqzld%—oifﬂls@dztjz@q’ 1 Ists
¢

EHtsedzes dMmfisdz L soOls! Htej sBteOL 59 Odzd

23
kf:ﬁ%e ,/,;82 W eg w,e (4.51)
I/I/2



s zmisd &3 | yd SaRdpy jAdeis?  uOHdsH O 1
W,
mih j f)sqbzos o umujﬁﬁg(wm, Higs .

% (o yOMsdshlsd, Hd¥o @LDHM J da

w<

W,

i s Oidaias L H w8-2). R dzls j too Odz wstsy,. tsls
cd3 %) d o :
weodzwy B " [ ded@didgdinls 5 d3ded 5OW o j dzd yd dzO
o/ o, 2

F
/
00BEMHBIE /’
LLST  nnazmons: //
P (HOTOHBI
/
1 £
/
/
/
//
0.3 >
MTOBEPXHOCTHBIC
T1a3MOH-TIOISTPUTOHBI
0 L 1 L
0 0,5 1 1,5 kc/ ®,

t #®13. 1 0Cd

H dd Hdwv Wslstsdztse
fso j tcn dzts



{Isd3i Isq &, s s yidd Pdpeyy " jeded@siafts d c
Y O fn ot s % skejuojls kOS &OL' 8 Oj d&sd

J+e
f ZOL B dzlz H dzv gsbstssesvg:gféaizqqsec
X
(fhisd Sk wy oWz cEOWdC, W g

+62

EtedL sdzls Odzfdstsds 52 O gy HgMY jtefd s
f 5o tof dats fls dats afsts dzv # 2O sudsBE o3 sBBOL

ftso jtondatsfisds 2 ff dzOL disdz Btsy dets o O My
Mz yo2 111 .

1l jtoj ntsHW ¢ tcOMmMMmdstsistej dad 1 C My
d ffndzj HBlalOldde dzj ts B fiptHEdBEL 59 Ols d &34 !
fMlskzH j dzls ts WlzdzH Od3j dzls Odz! dz" | L dz0O dzd v
foddydy d GdZCDdZdlSdlLanQCf: oL i35y
1'[:34)1&311’]:1tc‘_]‘ei:zt;Hﬂsng'ﬂsol'scflsJ 9 ded B3O ded § MiskizH
ftso J tor dztff fdOdz'djjodsdty’ sts5 dzj tOH d Oy tsdzdz"
dzgj dz' L v oL flisHds’ d3 tBtcOL SU offs dzdzs o3
tcOMf tetsistcOdzw 8 h da MW o ©H dsRtc Qls d difitey]
tedmMzdzaS &z 2@ . Exsstesds cwOWdyjmMed 1t
HdMY j eidd Mo j(ststesBOW o tsdffrftatadjvtg » dzth s d
f dzO L-fizts dzV tc d(IsCistaize O W Mstsh g dindgp zy 4O
Clsd cteOWdSd fjtej MJ ¢ OisAP Odixf h € tsds totH

[ v ofyjn tsfyls Odyy @ Swist 6z j|§ tkd¥zc o6 s
9jChtis® ts dzO ¢ ted@BzfePL H j &ZO o fijtegi HO  Bj dz
Mstslse jIsfilsa zs h jK o & tedzt &5 teg tels 0. § OB O

sBteOL 53, ozr f ted -~ S5H d d3lz i§ dztoe" dowts Hitpts Atds C
L dzj te(@u)d] o tsdzdztso skt§ Isa jjSlststf@& fMklsd H

7k cm:;%‘r f s v dzdzO)W dzj tte® bzl @ t eigiav Is

SHdztso toj o3 dzdzts
1 st lstadd” otsL B Iz HfjtadiMs HIJIsinw  tcOL to
M juydOdz dg@ | + S jtedd3j dalsOadz dg" j Bj Is
t OmMMmdstslsted d3 dzj Ctslstster § dL  dzd = .

6C



1. j IstsH (Antrdagtto)

r dzv o tsL Bz wizDdz@W C 52 1 §f tso | toqHdaRARIS d
MteiH Mojlssor j otsdzdzr © HJ1 dzj CIstedC J
L OH Odzdzts 2 w) Offijdstssly' 3 j Btsdz h iz 94dzc{

Gkt COC d obddss 2 Rodg s tof e o) ©
C
HOL 5o OV ¢ Stetsils: maglsoim\s[-cazxdzo BT s
n, .e

] 1%68 [lslsts ftojHdsydd &jlssSH MEL H

Wslstsdatso &, tsfydats 9 O dzdatz® tc Iz tzPdzdztt & 82 daff & d
pdazlstej dedzj €5 (Sl P) ) dedwlsCter © Gflkls' H
sfsdu mCdBo Qdigfipdzj 111 . [ Mdase zOW  dHj
(BdssHO 111 [) Mrj BOLdWM4EAds. dL 5B O
5.‘ BO3/1yX 1pU3Ma

-

s rpaHulia pazjeia

S METaJU1/BO3AYyX

rpaHuIa pasjesna
MeTaJUI/TIpU3Ma

k, oTH. ex.

tdm4 [ dfmyfjehdy 111 Hdds3.0tedL dsj dad

61



! e e Sl it

‘;\\ \ \\ N N N \\\\ ;:\
\\\\@Qx \% N \‘N\\:\ S

t 1. [ JIssiB3.{Islsts

ltejyHJ yjadh os2lsd o MmMtejuHlkz 2 M
n=Je, §OHOshOW Mo jltseOw otsddd M
(ddzd f tsczlzyd dzd dznie) n, § e, dBQIs j 6d OO

4 56 ZOMOASS delz  u dajorrdzd b if @& j dzts dsdzj dad W
CteOdzd yj ©LOLH| ZO ¢ BObHtE 06z I to(da E3 H |
n,sina,=n,sing, dkgstha,=k,;sing Yk, =%, (452
5. $Odze j dzeyd Odz! dzOVY S s t5dzj dzls © o t5 dzdzts
fted fjtejnatuj yitjlL I dg®ddoyk dad© Oy .
fsdzdztsy o dzzlstej dzdzj i BlwOy j dadj ky, SBE+
0jCksBOdss dlsmy ydmists o&ded Bs2, d ¢
o MtjHj 2 o dOY i @ala@f dzd d j tyigdfj » tet @
ftedL &3s?2 d f§sojterndsils: v d5j sOdzdzO { t
/1,6 ofdzdO0 M IsOdej deydOdz dets?2 € st t

=2 Jeysin g feiorhOF 2 =8 @k udistsh § ks

Hesfisdy' (o jtendshisd ojlsOkdzd d oL
fMtedw 1 d 2 (1 SMYJteddd dzls QY delftszzid3IOs
My jShkte] ltcOyj ddsets fdL ds2 Mo jls0O

62




2. jIstsH s tc (ErctiiQetzdh@anh
Il stz Mz yO) Istdzf B H @zj tizk O dz@xgzt
dej f sMtcj HMiso j dedets dzO fiff s t4 Refdrg)s i to
ABlstsdg ¢ ls ezl zdiglgffitci L IsdeC d2d Mdzs?2
oBLBEYHOERB ¢LOAd]Y] LOWHKRIiMEO MiejH 1

t d%16.[ jIstsH 5 to[53) BO dzdzO

SRMfsdz LtsoOdedj H jtedsHdyj MEBet
dz@ tc O dze[QyL Hiyj tadg O

lted OHj dzd d sfo Flea@rs@B " FHE § j tdSH SR

LOSCBd MsntcOdzd dzd v d o3 2 dz[580 sy dzts L O
b=k, *«sin a kg, (4.53)

GHJib=k 1T {1 It B sdzj dzls O o sdzdzts o tsG 5 )

k =k =sinailsOdze j dzyd Oczr zOw ftsMisOo dzw & h O

fOHOsh j2 fojlsgseddsd kemizdy , 0 SO
a

wjh jeISidyj desj ydmds. ) sHsedOY Mdlsk
yomisdesmisijo j W sgghtf @ dzdzd ud MSAB T © diziir@e@zC d
fdtedsHdud MEd ttOMY sdztsy j( dedd'f. [6BLY Ad2Go

63



OMAaJIOBbIE
rJ100YyJIbI

{ M7 RN sdz L so Odzdj fjtedtsndyj S
@O ctOddyj [BBUHj O MEjH

1 OBisdd, Ukt o MEGiS8.P)eipls azfsd J e
sBtcOlsdz 2 f to sy Jieiphfyf tc BdIBiE'O dz'o + fis dz! Gt
LOLHJ&ZO f fjtdsHdyuyimidy twjd jsdg,
ftcd StcOIsdIs! fmMih jMlseoso Odzd | . v OS¢ dJ
ftej HMISO9 dzv 6 Is smtser 2 ddzlsj tej M m
W Iz dz$ y d ts deQf ddz otttz etz B tcd Hdz2" = Cted Mmls
MtcOo dzjindzd¢ sB " Yydz" 3de W slstsdzdzr d&zd € ted f
s§ O {28 80.

JHdzdd3 dL dOdBtsdzj J WwWttldm fiSW o oz
f dzOL B eadas declzd B e d H dz2' ~ ntelxfz fry lst@sodgiExts  dzts |
sfilsdyd M& 54 ftesf z2mM¢ Oded J (extraordi
[50].1 4 MAzdisGcwis w5 B hyiRs Ztetse § dz festf MG C
ANs ddesets dzd ) J e SYPABFOPYD B HNdzE sScts5 s
fdzj dzCd BjlsOzZOEC 02 fipydjsldtejdigssd) j 1B f
dzO B dz¥ H IOfdats 3O dz! desets , f e U & Ddzdhvis Is
W dzw jIsfpw Is z dzdzj dzdfddsdar GRdzd Jf-toriasogesoiiis
Emd dzj deptiOfiplsd o' MisC 52 § dzslsdzsMmisd 1 ¢
111

64



SRuew[(rflouvr[f?2esdc R It JrsuvrodcC
rcrcorf?rfauv? wovorrruvfl

{frls Mot jddw MmMtHjteyOddy §jthnf
dzO &z Updpts dzd yj MC e ts cOLodlsdw 4205 s f) dz
WadLrdud mCdn L dzO dzq 2 9 jfm! O kMmf jh dats
dmidzj v s & Qs j i AL jsvdds j demtkk il dzlg®se { S
Mo dHjlsj dz fjlasdar ldsBBBtcYj MS 56 s Mslstelz
ftoj f SHOo Olsijlatizj H2j cglafdpi 2 MC 5E s EskzH Ot
fjHOEedU) M¢ @ d ddagd j esmdEhHbtsg g5 cdz®
GsfMkzH OMmise j zdzs € sy tzgdzlr | EREB KD sy da
1 f sf)ls GdzEas® © A OB st Ols tstec dz' 1 OB s,

Bts H j s @dmfjs" Jaz@H Oy s sted (Y If sdzé§ © Qdzd
[61-63]d tedfy. 5. 1)

1 Eftse j toh j dzff o] Gulifigzitz © d3j stsH d S d  dL
sjteidstsH . ). BJCtesMSsyfdujmMSdns KBsdss
B ssHsd3 ( flEsef COdgd 5.

T JLetslssodzj dzgdjy BSHjdzd Wsktsdktsets ¢t

MisOdztse ¢ O Mtslse jlsMlsezs h jets

2UJ§G?§WE@U@LENM¢$I(UEEWMWGUdd

{bBjlsdd, Ut thotsjddj djbtsHIEd

| BBt defls tc Oy d ts dadzts ¢ (tsts s fij tidgdlss 65l gz dzdzts

Stolz Hats & @iz Iz y J Ystsfgziz HHdisdfhls 3 fla®@dz Ay dzts

:&$Wbm9ﬁ&bdm@ﬁﬁmwthW“mQQ&W@Hdﬂ

2hdd3  dz0f O Q] I \WidhE sRIstse € BlzH

| HOG ¢ B Odjsdzddidzts ¢ d An tsfe Gety disP Ml d d
sd lhikzlsMisokztls HJj BsdhisteOyd tsdzdz .

sisr 0] ) ftoj f sHOo Odzd d WdLrded

ttsH ZC Isd o dztS. B3 jscedisyjjdecfizts o[j dedj dL

| fsHOe Odzgd ™ bkyjBdescets W LshugOns i ts

tc
d
de

s
LG
e d

gq_.mq_
Q—.

o d ~ yddz dzdL S tsets SOy msa© L
6y MO ¢ IS% &ls  fidzj iadf ¥ |s #Ojo tisHstdedsjo dzd JYf
dzj ¢ Ols d#s Is: dztsldnjgdeifys deglip 3 tstelz” d3 L OH ¢
toj N j dzd Cobbtster 7 fwsorhjddd €Ov
cslstse ¢ d Bsdsesdigls o) s ddzilzd " tj H o
By dz" d3.

OCHW CTOFESE ESSO FHF I
119

FR-GT I 0F-
CFIFfopgeSoeT



{ d BL.CS MY j tcd B3P ¥zk B @Emiz"S o ' f tsdzdzj dzd W
OB SOl Steds? ©OBBIET , GsH,jkyfteks h j 2
sjtstedd o §68]lsj S Odzq W

66



