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Zusammenfassung

Di, DcsisDsr rt(ln il(s Fuiru'(' ('irurL^r ( olli(11.l ruxlirsst ('iD{1r H,r(hon-Collnlcr (F(rC-
hh). cirrt'rr 111'ktlon-l'ositrorFCollnl(r (FCC ct') urr<l oirl.n Harh orr-l.cpt or-(\,ilirL'r'
(fCC'ir( ). I)l)l fCC-[h nrurlc ,urfs,(.llornur{rr. ur| nalL rroltc| I'lrlsik icrFcits rlt's

Stax(lir(lrn(!lclls zu su(:lxxr. nxlenr Pro(o (:n l,cj cnx,r noch lln, ,l,rscNoscrrur Schrvcr-
purrkt sor L<r;1it' n r rl', Cltuß.r(x(llnrns \.lm l0l) 1i'\r zur Kollisnm sol,r nrl,t \\'(a1l{\t. Dcr
IrC(l (! soll lx'i rors( Linl('u.rr Sil1rhicrrcrjtnr zNischcr 1;.LiGcV rrr{l 1S2..lGcv nr
lrcitcn. lux l)r;izis. \l('ssrrrgcrr ar dcr Z-. \\'- rlnd H Llosorx)n lln(l (l(irn To1) Qütrrk
dltrclz,rliihL0r. rl('rntsforlcrunsen fiir rlas Dcsi3n rk'r' suplaleitomlcn H(x:hli(xlnxrz
(SIl|) I(,rvjl;itcr fii l r fC(' ({' (,r8(lx,Ir si(L urN d.ll, llolri('l) ll.i r'otschitrl'utrr
Hochfrrrlurrz (HF) Sp:uLrnurscD luxl StrnhlstriiucD. D,,s Znt (licscr -\rlx'il isl os.

(li( 1.\rl('lhr il cirn's il(tailln'rl,rr Desißns liil rhs 8roK, rur(l tourc HF-S\'st.rn,l{,s
IrCC oc.irrzrrk'licrr. Dxzll g(tri;rt (lic l]{'stirrnxüng oirx,s gcoignctcr tlF ll,rsis(lcsißns
in ,lic l:C('-oc li,rlil;itcx. l\i('z.t]. dct HlirFrctructrz rurrl rl,r ,,\rrzahl dcr Zclh pro

lin\ it:it. rutor lloücksi(lrtiguDg der Efüzieuz urrd der KosteD des HF-Systerns. Auf
1]dsis (l('l lrcrii( ksi( hl igilru sllLrxll(,9{rxk!r LiislLIlgo]l \r('rdcn Dx'lur('llig( liryitji!(xr
liir rL'r lJctricl) lx'i rlt'r DDer'snrr rl,'s \\.', H- rur(l t1-Botdel)s ruul ciut'r.irrzcllj
Ar Knlil;it liir (krr l]{tri(i, lxi (l(\ Z-Er(rgn aus8.k'gr. Di{r \littoi- llrl(l lirxlz(t-
lur (lu Iir\itiihrr \\1,r(lon srpruri ol)tirüi(.rt. \1,lx.i rrllti'rs|[irrllnirr. Zntfurkii<,rxrr
l)('riir ksir lrt iül \l'r<k'u. tlcj (lcr OInnui(rlrtli dcr K|\'itiitrxr vir'(l rlls \r'rüaltcn rL'r
(;N,L(t!()(l(' rr(l onriscr $of;il)rlnlx'. \kxl(rr hiihorcr Ordrruns (cngl. hi8lcr olrl( r
tlnnl(,s llolls) 1x'rii(l$i( lrtisl. ll('ln1'r1' l{ol)t)l.r liir (lk' llo(L('r Liitru!r' Or(lrnll'ti.
rL,r'urrtcr koaxiak.HO\I l(opl)lor luxl tldrll('it('r-HOII liopplcr. wcr(1,,u (L,nn ptun
nletrisitrt nllil ot)ti ri.rt. rur rli{'itcfihrli(h('D IlOlls dcl crrlNoLli'rrelt Ii:rritiitcn zn
rl;irrt)1ir. Dnriihl llirrrs wn{l cirL Qur(l-llidgo(l-II(,hll('ji('r iLls r)xxlilizi('rt('\i.rsx)u
rk's korrrrutnrru'llrrr llcdrt.rkir(nrll('ik FHO\l Kot)lllcN cirgotii|rl. r11r! dic Glcuzfie
r|xrrz rit's Hohlk'itors zr seDkcll rlnrl {lnrrit soir Diirrpfungsr.üDi;gcn 7lr 1.r]n.sseru.
I)ic ot)tirlrjiltcri K,rvitiitcr urrl HOU lioppk'r \1\{kr! ddDrr konrl)illi(.rt. urrd nu'hcrc

l(\sucht. l)n' ärI1li,, B.rrrtcilul:t do! Lrirtlln8stiLigkcit (k'r lir\'it;itcl crl(,lTl, iclx:r
nrLrn|ris( hcr \t\hlllcu \\1r(l.r \1)r8.stcllt. l)t)s Vrrhalh'rr rlt'r HO\l ,-cdiirul)1t.u I(,r
\jt:itox \\irrl liir ciü Einknlit;iicr ru(l cir \iiorkrvii:itclljro(h rurtollrnlrt. J)ie Rc
s,,rni. HO\l-t-cislrtr,S trrrrl dn' HOII L( istürS. (li(' si([ in io(lclll Hohll('it.rtor düs
lDcit(t. rrr(l(!r nriti(ß Z(:itln rcn.hs- rur(l Ejgcnnn r t(rrnlal\ s€i bcxc|ner. Dlriih'r
hinarts Ncldctr dic HO\l sedürrqrftr.n linviliiten LirNn.lrtlnil ilrlcr StraLltryplrrngs-
i rl)o(Lürz \cljtli(Lolt Irxi liir l(rlcD rlcr f;ill{ ci gu'ignct6 D:irrrpfurrgsschcurr rrrF
gcscllagcr.



Abstract
TL. (l(,sigrr sird\. ol tL(itutru'ciilrlrlrr'(olli(lclnr(lu{ksI hädro (ollnl(r (FCC hlL).
an c1(\ tmllln,sitroll .ollnh (FC('-n'). arr<l ,r harhon lt?ror r'<)lli(ler (l:Cc,lx'). TLc
FCC'hL has l)('! irrclLukrrl in oldor to s(,,rrrh l?,r rx\ ph|s(.s ln,\1nxl tL. it,rn(l,rd
nrorld l^ collnliu;1 ptrrt(ms ttl lllrt,r1{({l('rto(i (1.Dt(,ri)f-Ilrirsi ox.r'g\' irr tLe (n1lor {)l
100'lev. The FCC-ee is plluned to operafe at diFerent bearn cnergies rmging from
li.tiGr'\'to llt2.;Cov to {ondr(1 pro( isc r rllsulcnll\(s on lhr Z. \\'. H l$o s
anrl tlx: top rltralk. ( lrrllols(s f.)r lh,, s,Ur.r(o[hr(tinil r:rdio ,rc(tuon{ y (SRf) (a\'-
ity design for the FCC-ee rcsult ftom operatiDg at difierent RF voltages and beam
('llrrcDts. Tho ol)j.{ li\1' ol Ihis 1h( sjs is Io iritirto tho pRx.ess of nrrkiDg I (k'tlril('(l
(L'sisrr for tLc hrs. rn(l cxlx'rsivc llti s\'sroru of tLc FCCi{). This nrcl]l(l(.s tl( 11('1{ r.
uLirutn"r of ir snitnbl,, ltF b,selirur lor tht. FCC.(ro ca\.iti( s sucl xs tlo liF trr(tllollcr
aDd thc ulmbcr of .clls pcr cavitr, takiDg into äccount the cmcicncv and cost of
thc llI sistoDr. B|s(rl (nr thc (:(nrsiiL'r(rl lrrsr,liru,s, nnriti-(xtl (trylti('s :rr(!l('sigrr(]ll
li)r opcnti(nr at tlxr \\'- H. ttn{l tl rrrcrgns nn(l r.nrgh'(ell clvitr to lxr oporlt(l
,rt th. Z crcrs\'. Th0 uükll' cclls ,rrul tlx'err1 trtls ol thc c,rvitics,uo (,])tirnizcd
separately: taking into account difierent objectivc futrctions. In the optimization oI
thc (ir\'ili{'s. I Il(' bohii\'ior ol l lx' lilndnlllcnt,'l rnorL,aDd sorlc rl ugcrorll lrighrr ordcr
nLrrk's (HOll) arc takcr iuto rr(uurt. S('rr,rrl high('r or(l{x uro(l(, ( url)lors. nx iu(lilrg
corrill HOll couplcls anrl Nnlqtrnl. HO\l rortt)loN. rn'ih('n pärnrx'trriznl nn(l
(,1)t rirod to (hDrl) thc d{I3cro s llOlls oI thc rl.sign(\l (|\'irics. Lr riddili("1. a

r|ürd-r'nlgrrl $ arq5 nL, is rl l(xhr( (\l as n Ilx,(liho(l \chi(D' of tho con\1'Din ,,l rlr t
nngrrlar wavegrride HOtrI coupler to lorver the cutoff freqlp.ncy of the wave-guide, and
llu$ irrtnt)\f ils dänrl)irrg(]apabilitr'. TLo ()l)tn izc(lQrriljis arul HOll r.oupl<'rs,rrc
thn corrl.rirrd, ard s$rrul dampirrg sdroDreyr aro studicd using ditrcrcDt numcrical
ruotLo(ls. Th('rnu .rj(:al tc<hrrnlus rcquirr,rl fr)r lhc iss.ssnrcll {)f tlic tx,rfolr nlr('
of th( (,r\iti{s:rrc trlscrt.(l. Th. lx'l,rlior (,f th. HO\l d,rnrlxxl (rriri('s,rre stu(I,
i,tl li,r tl siflsl{ {rrit!,rrxl frrr r forrr'-ca\'it\' mo(hrl('. Thr lotal HOII lx^!.r arl(l tLo
llOll Ir)1l.r'th,rt prol)ns.rtcs iuto o,r('ll w,r\l,1juillo port. o cal(\rhted fiollr ttr! tilro
(lonHi,r c:rlorlntidr ,rud also tir,lrr thc ciAcnlll(xl(' anal\'sis- In ld(litn,u. th(, IIO\I
rl,inrlx\l cnlitnrs an'cornlralrrl jr lrrnls ol tL(il lx'arn illrpc<laurc. ,rrxl a s it,rbt(:
{hl}I1)irg sch.rr( is 1)rrprxcri ürr i.acL casr'.


