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Tlris thcsis (;{)l-}(,(\,lls tho Jlltvsicirl rrtrltlt:ls artd c,tlrrtlslltlltclittg ltllitttlt,it,al tttt't]tt-,<Is tilr sirittt]rrti-

tlrts clť plrysjca1 pl.()(]c§scs iu lirsc,r_gctrtratccl plasrrras. 1,cl)r,()s('1itillg i-ttt ittliltit'taltt totl] 1b| tht'

IC_.F_tlritlrrt<,d rtlstlar.t,h as rr,tlll tu otlrcl fic,Icls oí ap11lit,titiiltrs. Tltc thtsis Íilcttstls nrairrh' t,rtr

pl,()c()ss(,s t,r:lattlt1 trl tttltt-locaI trat_rsllt.,t,t t.rf t,lttlrgy iu t}rc trttltlirtltr a11(l thC tlc'r'cloPrrtcrtt of

utttnrlt,ic;:l rrtctitr;ds fol tltcir., rrrctlclirlg.

T}rc tir<,sis (:()llsists tlf t]trltt rtririrr ptlt,ts. T}rc first pit,l,t ťulltzrilrs a ri'tlli };alirrrtt'Cl ort'r't'it:rV Of

tlrt, plr1,5i1.2,1 nltrrlcls dcs<,ribittg thrl ttorr-it;ca,l c{ti,t,ts itl 1irsrlt,-1.rt"tldrtt:t'cl 1)1řrSura. T'ittl atttittlt'

stat.ts lr:itlr tlrrl íir]] rltlsclilltitltt oť tirc kirrt:tit,tht:ulv iri Chillltcr'1. rvliitli is t'tldrr<'tl<1 tcl

thc rrtagrtr:trllt\.cIrrlrhrrta,rrtic 1liasttra ticst,rilltitrrr irr Cltirptcr 2" Tlrc' sirtr1l1tSt I)1"O(]()Ss trť hc'Zrt

tt,ans1lor.t rcplrlsctrttlcl hr. tit<l t]tclttltr] c.tlttelrr<,tivitv trrtir,l<.ll atttl its cxt,tltI-.itttt Íbl' trtlrr-ltl<'trl

()ll(]l.g\r tt.a.nsítys ttttlrlt,ls at,(, t,tlt,itllr,cd irr C]lraptct, 3. Clrrr,lltcl, l is d<r.lit,atc'c[ to t}rt: tttirt-

itlc:a1 tt-arlslrort prt_rct,ssrls cltlc to tltct,tttal t,a,diatit.ltl. |'irrirllv. tlrc filst palt is ctlttclttdctl bY

tt:p.cst,r-rtirlg tltc rilrr.jor sollr.c(\ of ctri,r,g1, itt tirtl lttcclirtrrt, iu4livilrg its ilcc,ttt'ttttl tlt'sct'illtiott is

r:t,ttt,ia1.

Thcl stlcotl;l prrl.t trf tlitl thcsis is t.r:iirttld to ritc tic,r,t,ltllitrx.tlt oť ltttttrclic'tll rrtt'tlrc,<ls a.rlcl tht'ii'

irrtt:gla,tiotr irlttl a sirrg}r, l,a,gt,iutgitttt filtitc clt,lttcttt (F'li) tlirrrrt,rvrllk. T}rt'lltrsit'F-E fot'trtaiisttr

is.'tl*icrr,rlrl in Cltal;t<lr.6 atlcl tlrc íbl]tlwirig CItailtcrs 7"1l tlr,sc,t,i}lel t]tt: cltlvt:lopcc1 lltltll('fi-

<;a,l tnod<l1s ibr-<.ar:h of t}rt. 1.;ill.sical l)ťcr(:css(,,.i atltlrt,sst,r.l'irr C'lrirptcls 1-5. Evillv C}raPtc| is

c:tltlt.ltttltlri }il, "1..-,.r,,,.1 sinrlri;rtitlris i_iť ttl;rclsctttativrl t,-xaltt1llts. tlctttortstltltitrg vtrlitlit.]'- i'tt'crt-

ra(]\:, (.()t]\(]l,g()lii:(]. arrti t,ttllttstrtcss t;ť t,trch 1litt'ticuiat' tittttx'l'iC;ti rrrtltltl],

Firraily. tlr<l t}rir.rl 1lart tlf tlrc thcsis t,tltttaitrs t}tc itl:pIi<:irtit_ltt r.lt'tlrt, rlt'r,r,lrillcrl tlLttttcl'it:a1 si-

nlulations cori<ls t;tt tirrl l,ca]istit.prt.,lllr:trls irr lD.2D. iruti 3D, lt t,trttttritl,s ttl,t.ilt'Plrvsita1ll riclr

1D sirrrrriatirlrts rtraitrlt. t,<_.lirtc:<l tt_t tltltt-lcrt,al 1lt,t.rct:ssc:s, irichtrlirrg t:r.ltttllitltttitltt of hYdrtltlvttil-

tlric, artrl kirrtltit: apllroarltcs fi_rr oticl oí'tlrc pt,oblcrtrs, lrr rrltrlti1llt: tlitttt'ttsicitrs. tirc sitrrttlaticut

is rtirlt.c iirrlitrlrl uitlr rcsir<lct to t,tltrtlltttaticlrra,} trlst, §tl tlrc sitlrrllirtiotts lbcUsirrg oU,PaItiiLl

cflccts itl rltltai] at.tl prrlsctttt:cl. ]'ltcsc t,ontaitt ]]] rlctailccl sirirr.tlatitllis ()ť l.rs('ť allstrt'ptiotl tttitI

s})ol1třlll(,()11s nragll<ltic fit,}cl gcut,ratitltt. artd a 3IJ sirrttt}zrtitlu oť tlttl 1l}trstltir l)lult1(] clcYcltl1,1-

l]}(,1lt.



Tlrc tlrcsis ]ras 181 ilagcs and contains 220 rcfcrcrrccs to htcratrrrc. It is writttltt irr Errglis}r rvit}r

an abso]utc ruirrirnrrm of rnista,krls, ancl its structrtre is lrlgit:a,l. Both thc tcdtlrictrl a,ntl scicrrtifi<;

lcvcl of tlrc tlrcsis arc) vcllr lrigh. Part of thc rv-ork rclatccl to thc kirrctic ntclclcls ha-s } ct:n

pcrfornrccl clrrring a,ttttrror's 6 nrorrtlrs stav a.t thc Hdrn}roltz-Zcntrurrr-Drcsdctt-R,osscnclorť irr

Gcrrnarry, w}rir:h rcsrtltcd irr a joirrt intpactccl papcť, Ncxt. tlrc rn,ork rcllatctl tcl tlrc raytt,acirtg
la,scr absorptiol urcchanisnr has hr.r-.n prinrarilv ccn:dttctccl b_v t]rc nttr"stc:t, strtdcttt l,{artirr
Štrc}r. with Jarr Nikl scrr.irrg as thc arlvisor.

Thc t}rcsis l;rings l:}anv l1(]1ť scitlrrtific rcstrlts. irr bot]r tlrt: ttunrcricirl altd apJllictitiott parts.
All nrtnrcrica,] rnct]rrrds a,rtl ll,t:]l rlcscri],1cd. a,tralyzccl, thcil hc}ta,r.ior is vcrrifitld on wcll solcc-
tcrl rrttrrtcrical tcsts, irncl sttpportcrl llrl liiglr-qrralit1, prrbiications. Sirrlilarly, thc work on tlrc
tlrcsis rcsrtltr:cl in a hroa,d ratrgc of pá.pcl,s dcnronstrating ahiiitv tlf t}rt: rltlr,rlloptlcl ntlrTlcri(]iil
algorithrrrs to accurattll}, sirtrila,tt: rcalistic cxpclirnrlnts a,ncl cc"lrrtlibtttc ttl tlrc iutcrprctatiorr
of proccsscs, r,vhiclr a,rc oítcn ciifíicrrlt to o'bsclvc dircctly.

To sttnrrnarizc, tlris t}rcsis rcprcs(lnts an cnoriltoli§ a,nrorttrt of higlr-quality scicrrtific l,r,clrk itr
corrtpiclx }'E rrrrrncric:a,l ntct}rods, plasnra plrvsics, ancl txiclc 6]c,lrc}9plrttrrit. Jtrn Nikl is capabic
of rlrlvcring all thrcc mrriti-clisciplinarv sltb.jccts txlra,ustix:ly atrd ctlrrducting tlrc scictttific
,w,ork indcpcnclcntl_v. Arrothcr strong point is lris abi]itl to prcscnt his wolk in scicntiíic
papcrs irr thc top ,jorrnals (srtclr as Joruna] of Conrprrtational Phvsics ot, Plasnta Plrysics and
Corrtrolbd Fr,rsir:rr), a§ can bc vcfiíicd irr his prrlrlication rt,,r:ot<l. .Ja,rr Nikl }tas co-attthorccl
1-0 papcrs irr irnpactcd jortrtra,ls (,l oťt}rcrrr as thc íirst artt]ror) trntl 11 pč}pcl"s iu coníi:rcncc
proccr:clings (6 as thc first a,trtlror). IIis c]ocltoral tlrcsis 1tlprcsctrts a sigrrifictrnt contlibtttiorr to
tlrc ficlcls of FE nurrrcrical mct}tocls rrntl a,p1llica,tions in lascr-gctrcla,tc<1 1llastna siniri]rttions.
I rvarrttlv rcgxnncttd thc thcsis íbr rlcfcnsc at:d alrarding .Ian Nikl tirc titic Ph.D.
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