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1~'TROI)4(TIO"" 

I)c:;ign of lII<ldctn po".' .kcuo",. S)~,."'s h."ll b«omc 
demandmg (0' lugh quahl)', ~m>!l IigJu""'gtll, 'di.1bk. 
.>I'Id .m•..,n. Pll""er pnxessorl Thc:Je object...'" <::UI be 
i>OCOlUplo<1Ied by lhc ,~'" of. hlgJ>cr S>\ IIctllng f,cquo:ncy 
The hi""'. lhc ope""mg S>\"<lun~ f""luchC)'. lhe ."",Ik. 
Md Ilghtcr lhe tnrnlormeJ. iii,,,, Indu<tors. and 
capa<IIO'" In addlll"". d,":m"" ch.1r:>c1en~10I of 
ron,,,n... impr",.., 'n'h 1fICJC3lm~ OIl'I'lIIIlIg f,cq"""",,,, 
The 1:IanIho1dlh of I <OfIUDl Joop IS ......11) doef.fntlOOIl by 
lhe corne, f""llomcy of,I>< O.lIpuI fille, 'Thcn:fOf<. high 
.,,,!Clung f""l""~ all<no fo' 1e1u""l1g a faste. 
d)'namlt ~ to npod dlange:s In tI.. iQ.>d cuncnl 
"RdllII' ,he '"""I '...J13l!C' As'UI e,ample, lhe d'(11"" of a 
luy... .",."lIIng fmlutnC) In a S>\llCh mode Pll"'''' 
.upply. gl'C:loll) ""Ips 10 malo. lhc """ ....,U", ~nd 'llll« 

COlnp;><:1 by red"""" lh< w.e of II>< lillt' cle''''''I' 
Thc,cr"",. In lbc <kslgn of Nlleh PIOdc po,,'<1 $UppI~ 

,he ;urn IS '0 ..... as h,p. • $"llCh;lIg f,equency as 
possible The II""n ob6l""k 'n ,,,e.<.asllig tilt f":..IUC....,. 10 
m""h l;u~ ,;dues II II>< lDC.cascd """reh,"~ plll'I'" lois 
IJI lh< S"IlChmg dcl"ltt l1lc ''''1Ieh",g I""''CI loss 's
<Ie"""" 10 be lhe ",'eRlge of el1C'~' be,ng d>~IJ"llcd al 
each lurn on :lnd IUm off 1.....""101>- h 11M boc:n """"'n 
1hal 11"1 ""'lCh"'ll' JlO'l'<r II durol) l"op<><1lOl\a1 to ,he 
"",'lclun~ fttqlJ<fOC)· Hence. m'''e>''ng lh< ,"'ilchmg 
fn:q""rq would also ....... IJlCfC:a<ing tile ....,ldung lois 
This causes no< only hlgbc< l~mpe"'hue n<c, blll al... 
I""e. lbc ",'crall ell"lC1('l1C)' of PO"~' colI.~,<io"- no" 
$flllle!)' II tb<n 10 t'OJJ\C "I' ,,'th co.....,n'" Inpology 
",'bose .",,,chln& "". docs 001 stncll~ <lepe,Kl on lhe 
ilOirctung f""l""DC) In 0Ih<' "unto, rho l<>pology ",II 
ehm"",.. 0' Slgruf>(2l'lll, mln"nrze ... llelun3 loss "'~Ik 

al the sail'" lime: 1I1\plcllltllilng Iul:h~. .,,"ehlll& 
f""l"''''lC). Ind thus all:llrung 10" compo nl SU . 
IIl1proo"'" rch:>brh'). knl .kCln:l""'g:r>c\lC , "rf~, . 
low.". a"d ""Ig.1 nr COn'p.",en'. ',l(l hlghe, po""C' 
oon'..,~on cffiClC""1 Reson>n' """...nc, l<>pology IS 
"'cil .."Icd (01 llu. ""'J'OS<' 

lhc COno<p( of I'CSOAAI'Il '0f'0l0s) ...~al"-,,d f,om lh< fOCI 
!hal plll'Ic, dl<01p"lIOI'I dwulg "'lIe"",& """""100 IS tile 
pro"hocl of lhe lrutan''''''''''''' c,,''''1Il .,Id ,·ol13l\e If e"he, 

rho CUITCOI dvoup. tile ,..,lICh Of lho: ,"0101" ICfOOS tile 
""'l<:h IS~. OT 1IJ.. " low value d"nng lh< ","ellln& 
InlWhlln. tIocn!be plll'I.r dl";p;Kion "ill be ,.ero Of 1.000' 
In tile ""lCh mode OIl'IlI'>llQ .. 1><.. r~II,1II' ,Q\lOlOlp' " 
no< used. tile J\O".I><S"" rcq,"rcd 10 "un OII:u1d "'11\ off 
the ,.. \<lid ewTCrI' dunn; each ...·,LChinll. 'Tbcsc'fOle. 
,lK! lct>es are ~C1<d '0 tugh ""LCluag ..~ tugh 
£Ml. :ond Iugh ~"'Ilelung powe, 11)$$ 111.11 IIICrCa!.C$ 
hllearl)' ..,,10 lhc ....".111118 fn:ql>CllC) T1w;:$e probltm< ... 
",'Ol6cd b) ,I>< \ISC of reson.:UIl 'op:l1ogy In thai II>< 
l<>pology 1"00'idcs (I,IIC, ''''0 volt.•gc ....,'chmg, .t01O 
""""'" 11\11.""", 01 bodI ckinng S\l II.luag tranSll>O<>S. 
Ze,o .'oIlagc .,."chlng OOCUIS "1l<n II>< ""'ido 15 

op<",'<d "hlle II>< "oltoge ac<061 i, " ,no L.~e",.., 
~to ClIfTCfIl ."nch,ng " obuuncd "hen ,"" ""reh IS 
elthet lurned on Of ofT "luk lhe: curn:nl throu&Jo n 'S '''''' 

1bcfc ha,~ boc:o I'WIJ' 1'CSO/I.:UlI IlJPOloPcs I'fl'I"J'!'<d In 

recen, l-eus.. aod one III... w,lI be discussed in lb.s popcr IS 
c:tIl<d rho Io.:oded .eso,,",,' O(I""cn•• III tlus (:Olego<)'. an 
L-<: tank .. used !hal os made 10 , ........... lhcreb)' QUSong 
belh lhe: \tlllllgc Md culTClll go 10 ,,,ro naturally TlICrt 
arc $C>·eral ""pcs of loaded fC:«lR3nl ron,,,n« I. "'tI of 
",~h arc calk<l "'" Scnes l.-led and Panlkl Lood<d 
reson;lIIf eOln'Cne... In II>< Sella illX'. ,he 10.1<1 app:ars iI$ 

IJI ....... '" lbc L< lank, "IIIk III lbc P"ndld 'Ilk' lhe 
10ad IIJlIlC3rS as IJI P""'llcllO,he L-C IW aclllOpology 
11.11 belh OI(h.1lJ1lagc:s and dl,adv:onl~, no"..rorc. 
;o.I'lQthcr I)l'" Ius \lOen P<OJlOS<d 'Iw combu,.,. lh< ,"0 
IlptS logtIhe'. hence tilt name H)bod Loaolcd In lNS 
paper. I1Cady sta,c (har"'lens!lCS of H)'blld LMdcd 

re<OIUnI """.'<".T ",II be pl_n'od no" .........kdgo of 
such clw'x1cnsbCS IS cSlrClnely In'pofl3ll1 10 rc:alL« Ihc: 
bener'l< of 1IS1IIg!he l<>polog~ ,,'ldel d,ffcre"l (OndUCII.... 
modes. P:oramctcrs such lU lh< I1cadj SI:lle ""e..ge 
currenl and ,he stead) stJI. ",elllgo "ol",ge 31 dJfc••m 
""i'ch,"& t"",,,,,1>CJI """ bot C'lSily rklennulOd fro,II tlu. 
stud)'. and therefor< ",II ",d UI III d<sIgrnng " dc-dc 
CQ4IVcncT euroll u''''g h)'bod lopology Con,,,,,,e• 
..mula",,", ,,»ng Or~ Pspl"" ,9 J ""ll _'1""') lh< 
dIsc1ds>oft 10 1><1p US atWl"r~ the <lea<!)" SIal" ",,'dorms 
Jl<'W'swd b)' lhe: colI,'ene, W'dc' dlfferenl (O!>dUCIIOn 

"""" 

The: Ie"" loaded .ef... I" :uJ LC W1k lh.1I. p<nduces 
CIII<',II.3t.n& ,'Ol",gc:>nd cum:ul awh<d to lrod The.dore. 
'" thIS 1l"PC or c""".n.., lh< con,..,........ lId... t:lII be 
""..hcd II '"ro "o'rage andiOf ze,o <"""01, 1l>c LC "'nk 



1I...lr IU)' W cOf\l>ClC\Cd '" ",nc.. panlkl. Of a 
cocnbo_ <:L boIlI 1JI """" kr;dcd ruo.- coonc.... 

(SUll. '" Iood 'f '" """" "'III 1M f'<5OO\3Oll coma' 
ck_.lU. ~.... , ... p8ftIk'll..-ded ..- """"..,""" 
(PUl) 'lJ Iood If 10 paralkl .,,111 ..... 'dOi_ ~I 
de__ MOft'""'CI'. bIlo.~ SUI. ard PLR "..'C fC>,.nl 
.... of ~ ...~ _ caqon<lI o! 
e--~ Mod. (CO-n.:wI ~ 
C , ..._ Mode (DCMl \\...... opcQIN .. DCM. 1oc: 
IlImft kladal.-"""'Vk' a<U as a ~ ...,. 
...10 omplIcf .. ~ C\IITCIIl "INI,. .... fMn 
tu<-' -.dl_ ' To tIM: panolld Iotadcd' _ 

I;OD>Cf\CI'. lIIc OCM ~ ",,,,odes a ,"'cc 
~a. ..bd1 .....oes load '"tIIUct= rrpl ..... "" 
onfa 10 bclldi' /iorIo tIM: ach__•..,. Pf\"PCI'I'CI o! bodo 
lb< SUI. .... the PUl "neB. Ille 1I)bnd loaded 
___ ~ "'lIf'il'C04 1loe ~bnd 

IClplIIc>sJ .-aou <II a iCI'l<:O-''- comol .......... 
Fopn I 10 a halt bndl;C CDIIfip..,uon. \lui tIM: load If 
COIIIICnlId 10 panlld "ltlllMlll) p<ln<llt/le ~~ tor 
e.'lamflk. onc.......d of ,he IOIJ.l ap:IC\l,1IlOC•• lilt other 

""" t1wdI o! ohc ~I""'" apJ>e3n ........
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STEADV STATE ASAL"SLS or 
I.O,UU:O-RfSOSM'T CO~\,[AT(1lS 

To b<S'JI the ......,~ II IS III>pOIUOI 10 raIue """ .., 
"'....... pi...... a ~..,..e "11121< ... dle '"'*" 
IeIIIOIIWf <:L,"" raoaAol tam. ~ ... all tI\af.~ '. 
lloc "'"""" .... <1l llIe LC l3Ill. de-.:! • y_ " 
IdcaU) a s 1" ..~..r- • Dc,..1 mal 

'rt'qIIf>KJ o! the IIIflUI ~ .......... no.. OUIpIl \IIllt;qe " 
abo tIM: """" ,~ 10 the bnd&'< rutJfocr II If abo 
aw ..... !Nt "'" a>nIi~as ao-o .. r,p'" I IrII8) 

""hotlc: .. """"" IIldoaoI 11\.11 prodo>cn a nf'Ple-&u 
~ l;3IOIUIJ the ........ ......- to ..... bndJll' ~,tla, In 
'" o;aIl • '- 10 be a "'I""'" " ..,.. n.. OUlpui ''0lI2l< 
..... the 1lIId _Of IS V~ Tl>c aW)'SIS .... mM l:rs 
the fund.>~ heqLOltY of ohc Fow"., ....es 101 the 
"01181" and ........... n....r".... 0", ....... ,!udcs 011"" 

fuftdamc...,.. freq......,.,. o! I"" ....... "",..., ,.;tnd v.
.. . ~, .,w-
o '" 

PI"--~ , 
'The ............mp bet"""" ........ and oo-puI If .....m .....
 

rn.. X ..-I)JU <1l Ille """'" for Iloc5e fi,'" "'1 
I ... 01 Ihc: fClII*'<' ..;wcf Tlot X ........ 

nocwt b 1I)bnd""""'" IS "'-0 ... ropn: l 

~,-..:_.-IJ-,
 

"'bert R.. If lhc ,'JJ... of "'" OUIpui ,I;SISDI>CC bu>d on 
Ihc: ..... 01'1>1,.10 1;UIT'CftI .. the 0UlpuI and .. found 10 
~ 

0' (1)R. "TR.... 

8)' IISIO' phaSOI anaI)'fll on 1M cqu"<lIenl1lC <:una!. " 

can be u.l!y p"""." 'lui 
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n....~ ...., ...,. 1(1)_(n.._(~lQllbc 
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ub!J>'ely hIgh. tho oulpul .'Ol~&t" '. ~'. COIUlMl, If 
tho COCI'-Cr1er (.~~ !be OUlpul -lIltal'l' ~,ulaoon 

AnQlhc, Sl~Jd) $\:lIe <l\1r:Ioclo;r'SlK: l!l3I m.~) be of 001... --,,-----!',...,..----"" '" "'letCSI IS 10 _ "hal aff(Q dotf. 1lle' 1'OIIi'" <If the 1"'1I 
" .' 1.~....'Lcl'·(·b- -'-)'
 cap;w;:n<l<'< U-'C 001 ltIc $load) ~e fml...nq rapc>nSC
c, ". II,. ../I.e, 

Thas IS "pllicanl .....:c th< P"'fI'D"'l' 0( I\a\ U1llhc ~'bnd 
1<Ip>IoI)' II 10 Up>X onl) p;on of !he c:&polC'_ III 1M 
_ LC ..... to \be kIIIlI To do Wi. cq_ (lOllS 

CW} 

~, .-"---,-,,,i''---,----· 
(Ill

'. 1.,,.r' • ~<i I-r- II1 ' .' • ..C, l-. • ,..-. 

If 'J'<. oJ deI-.l »tho MnlQIucd 0IIlpUII >okoF ~_-.i.,•. » tlo< 1OUId .......,.. ,' ..... Il( ....... tIIca 
die .-m3I1.oed ": • '. _ be pIotlCd b> 
WftI .......... {Ill lor ~.- ,:Ahoc$ (JI Q r,,,,,", J 
.....s ~1I. plot ....... c" .. c, 

"...---------,
._u 
.. 

I" .. 
.. 

., .. .. .. """,.,•
 

llle ploIas ckpl:1<d '" f",,", 1 >loovo.. II"'" at h'&b<' Q
,-aI_ W Slead) _0 r~ ,~ me<p 10 
_ ,'aI_ ,,11m ... < 0 S l'Iul uu,,-a\ "h<ft 1M 
"""~ r............. ,s lea IlWI hllf 01 tho ........... 
fn:quc..:y. as ..,II be d'.:w:wd lalft." ..ben Ibc '~l 

convene. ~ III dlSlXH\U_S o;ondUClIlXl ....:Jlk. 
n..'dore. Wnn& dioalflWlUOUS OO<IdUCl''''' aoode. "hell 
i.hl:.e .. I ~ ,n lhe k..t, .. lone .. 'he Q ".1"" i. 

~l")ldd 

(Il) 

......... IS \be .-.. C.,!C. F,..., ~~ Ibc IICId) 
IUlC ~ rcoponlC ",,10 'V)Ulltoloo ... and a (,\lid 
.-a/ul:oCQ" ~ 

.. -. .. .. .. 
!n .. .. .. .. 

•• .. .. .. .. .. " ..-
t'r-n ~.I\I_~ft ..........'~.. "olio ~
 

f-'p"" 4 shooo'llb>l ~ "tInllhe """,ene' OfICnIC:llII 
d1~ -"""'- 1IlOIk, Iha IS .... < O~. all \be 
pIocI ffOOJl ~ '-a/uCI oIa1nClJU'" \be _ hnc 
_ 1oclx:c ,...."'" Tlas .mplCl Ih.a: .. ~ P,1C1uII& 
f~ III'" iii...... II -"_ ..... ..-en..... 
... I1lIO 01 lbc ,,,",,.wn capoe'lOn Iw 110 dfca Oft the 
OUlpul ,01. In \llhCt "ocek, dllfm:1I1 .-..1_ 01 n .,11 
&,'-e tho _ '..J"" 0( 0U<IP0'I 'l'ltqc, .. ~ ...,-en 
1"1lc!un& r"'QUC"lC) .. 1M IS k:Ia: Uwl Nlf or II\c 
fCiOIIoml &cquc1Iq' ... Jio"C\'U, lbol .... lbc case foc 
ocher S\',tebul, (n:quc-. ., ,ndtc:attd by f'~ 3 Al 
iIOOul "'" a link bol lDOR lhan I, lbc , ......._ II qU'I. 
notK:<:abk \lIaI a ""n"t dc:sip"" neecIo to we U1l0 
wns>de_1hc drea of the cLlfcrelll nlOOl n "llm",~ 

".
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d<lI....t lO """,;tic Lho ~ .:om-.n" .. >rOllnd Wi 
...nell,nl freq...1IC} 

DISCO''TJ:<OlOl'S CO'Pl CTIO' \lODE 
"ITlt_. < JI. .. 

III ordc:f • _CSbpIC lbo: SII::IIdl ..t>h" ..~.rionns ..x. 
dotremll ~ -odes. PlpM.c ~.. "'""' 
IS Iilcd • ~ .. " _ .._Tf1eI F'CUK \.nI 
F, , l.IIo: ~ SUIC" ..~d"...1ni '" ~ 
~ _ ..,...., ~_ .011 Iho 
"mall IS op:fWd \II W ~_ CllnlN;._ .... 

._
- " -, I. 

--, \ , ..,. .I ~ ,, t :- .,,VV V .J , I· e -V-" " " 
--=----"',-----,=---... ••... .." .

.• -- -- -- -I ----,-- ,il -~ .fL ~ fI,
-i If \}' If \I V _. .-.....~ ..... _. -. 

" 

I 
I 

s, W ""Idunc I"""",~ ..sed 's hl(\l~ .." QII 
sun aNol>ld .,. 100ul. Al d ... p<lUIl."" lOP s..1IclI 
of'llt liIalr bnd~ Iim<JO<d T_ os __ OIl ~~ 

nro aar.- s"'ldIao& • non ... llo>o~... ~ lIocn: 
..~ no awTmI pnDI" 10 I· 10llus. d>crdolc ,be "' .... ~ IS 
lllm<d OIl III ~ fi",.. >~ <I' /'- llOiluo:"" ~ IIocoI 
...... " .. _ JIDef 10 bOn> ~l) ..... Iodo ......... W 
Po'lCh T... OIlW1lCd oI'r 8cc:lIorsc oflllti, lbe S.l"'~_ 
offal UI"Oaorr-. To 1otIbcr Of IlOf ,tw: Po1«._ 
otrailOllI «fO c tD1Lte """ SA.O I.IIc ~ OS 
11)'•• 10 to _ WO, lIloa _ D.., 
..~. II '" p>Qlk1 .. lib S"'1<1l T ILu 10 airy ,Ilt 
noplro" ~ SInce dw: ",,,d ~ .....w.a....... 
s"'ICII He..,.. soaoo Iho d.o.:lo " """Icl .."II Iho 
S\ollclI. and Mos QfT)',nllbo Curmll tIlc:n:lo«: llw: .oluJC 
acnx.s W <bode. and tbus Ibo ,.. ,lcb T, .. ",D Iw: «10 
od<ally, Of I0Io no. >l h:dI" nclo Ilooto llllII(lnua. ",d1 
S1mdat op:".oon To lWla:. '" Ibo duoonlO_ 

coadua ..... modo "e """ on'" «f1> CWT.,. bu, 
_ ~l 'cnI >vlu.go AI "'llclw:s un orr naur:oll) ~ 

«oro aane'" and M ICfQ >"'ugc 

CO~T1.'I·OlS CO'DCCTIO" \lOP,: 
"ITH JI. •• « •• « •• 

la 'bIs ............ lIdocIor aonrN .... _ ..- d:JII 
lOr _ r...r.e _ oIlJ as .. hal .... ""' .. ,.... • 

.... QK 0100.1 HeR. W Po bcs ... fooa:d lIII .... C. 

lIII cart) ............. t\ol"flJ l)oroqtI COflC • tI,.. cIIodef 
F,p.. 1 and J ckpocI bWo ~ _ ....,.,. CIIIrt'nI 
.ell c::oplIQIoOO ......._ ..~d_ f'C>P<ICIn..h 

1--'-="'-'-=.==.-=.-"'-"'------~.. . " ..-- - • 
• \ I 

.., I.- , \.\ 
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T"'I r - 1000ts a< Iho .........., pooo-.. .... can ~ ...,
 
lhIIlho ...",,~T__ OIIIII~r_cafmII , ........
 
..ace Iho <bod<: o:-.:.:rcd 10 ~ ..... lbo: toot&<. 
Po........... co.iua"'l pnDI" 10 n-nuoc OIl T _ IIocn ..... 
........... T__ c. .. fllfO a r...r.e >"""Ii" ". rau 
lCMIks • ~ Po"'Mac IoN As .......... <JI! 
......-. doe ""Ido T.. os I..-d oIr III. _ .. toe" 
.... (Wn:Ia 110 II:fO llIiul m>bfI .. a ""' ClIfT... 
...""'-f; off Apoa.. soaoo I!oo "'_,...., aopn.. 
"""_ os 1nftlkff'Cd If! .... <bod<: p:oralId 10 ............. 
, ......... h;lS ....0 .-01""" iICf'OM M ..holI .. 'UflIS orr 
TlIooIdorc. ollbc _ 00fI' ..... " opora&cd Ill'dcf ....s 
,.......:al ...... W ,ldloa& Ioo.J os ..>podOd III 
100·. "" '1DpilCI tulo th: IUnHlIT IoN IS chfrlUUlcd Of 

m""....'.ocl AIlolIw:. clI~""UllC ,,,,,,Id be the choKe 01 
ltw: dIodc:<. SIIICC both drodcs arc forced 10 Nm off .. Iw:" 

)Jl 



lb,,~ an: c."yon, a ClIUtfll. ~IC" lht diode> In,,", '""C 
good ~-.:...,.ru:"'-Cf) dW1",,,nJlICI 

CONTINUOUS CONDUCTION MOIH: 
Y.ITH _.> .. 

In Ilu IIIOdr 01._ lhl: ",llChts I...... 01\ II.lturally 
:01 lUtI o;utfCN. as CIIIIII be QSII) obs<n<d fl'Olll FI..... 9 It 
., rulucd dI:M d>o<k: 0..,. .... COllduclIlll poor 10-, 
oa lhc "",...11 T_ .-.I Ilc>to:e tCftI >'OIlJ.JC 11 rwn ..... 
C~. Ibc ....... ,..,1<...... Iou III d...-.d c.
.......mucd Hol>~ .., Fi..... ' aloo ~1 IIIal W 
","cbOlI "'" ro.«d 10 I.... off • "". lh<) Ale"ill CW')UII 
..... ClU'n'-' ..,..,al1lll .. 1 ... off .......""" lou 111&1: III 
1 III¥" doJ,odo,--. ""f'<Cl1U) IlGl cIlc $'oOudi II ......t 
off.. cbc 10 'lI< pc:ol. 01 cIlc IoIId\oCIOI Nfl"'" F""'II), dlc 
I... .:,,·.,fOt1BS ~ ,.. """''''~ JUNIOMbI ,,~l)' 
0CImpIr'tIIl 10 tb< !R'- ,_ -.ia 11k,~ Ibc 

.....,e- .... """ dI:m-al !R'-.oud) tIl )odd ..... 

~ IaUlls .f Iho: moAW """".,.... 11lOIl ..-kr 
tlus cooodIotI_1IlOlk 

r-	 . . --====---,
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~~ ~II •	 1\,
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CONCLCSIO:O;S 

In "'" plOp"". Itcad>- lUI" .....1)". of b)'bI>d ~ 
~ ClO"'"n.. .-as ",,-.pI<d. and <q""""" 
,,,,',,",,II, the Sica<!) SUlC condlllOflj ,,,,,. al~ <Icn"ed 
U..n, ""'"puler ..mul:ouoru.. II ,,-as IJOI'IlbJ" 10 ~n<: 

the 5lC:Jdy swe OJICr1IlOfl 0I1ho: """.en.. Wl<le' tlu« 
d.II.""" mode&. Ea<;b mode ..-as fllO.Uld 10 l>:n. boIb 

""''''''Iages and d1sad>"nlagcs ,n Iennl ol the IUnHlfI and 
u,rn-dJ $\''''''''''' k>sso:$. lhe .hoicu of dK1dei and 1M 
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