
Supervisor's statement upon PhD" thesis "Enhancemťní ri",\'UV
Emission "/r,am Plasmas Produced by Laser Interactians y,ith

Nanostructuyec] aficl Flat.§oťir/ Targets" b1, Ellie Floyd Alres Rarte, MSc.

Mr. Ellie Flovd Abes Barte has prepared his thesis during lris doctoral study, at the
Czech 'T'eclrnic:al Universit,v irr Prague, Czeclr Repilblic and Universit1, College Dtrblirr.
lrelarrd irr the fianre rrť El{A,Siv{US Mundus Joirrt Doctorate Programme "'EX"I'A1-1C" undcr
joint supervision by nrl,selť at tlre Facult_v of Nuclear Sciences and Phl,sical Errgirreering oť
C1'U in Prague and b5, Proťessclr Padraig Dunne at the §clrool trf Pliysics irť UtlD. I rvould
like to expfes§ rn1, gratittrde to tlre Proťessor Padraig l)unne í-nr tlrorough srrpervisitrn oť Ellir,
and l am also indebted to Professor Takeshi Higaslriguchi wlro served as the candidate's
advisor during lris sta3, at Utsunomiya Llnirersit1,

Mr, Barte lras a ver,v tiientlly clraracter, lre is def'lnitely, a good teanr pltr;-r",r and he lras
acquired good skills in laser laboratory and irr tlre area of ctrnrputer cotrtrol oť experimental
equipnretrt. Ph.D, studi,,of N,lr. [3arte rvas 1or'gerthan expected. First. }ris background tiorrr his
previotts studies in Philippinť§ \\,ů§ rneak. so he neerJed |onger tirne tirr the stLldi§s ol'basic
plasnta and atonric phl,sics irtrd also ol furrdamentals oť lasers and of interaction trl' intense
laser racliatitrn rvitl"l laťgets. Second. the original plarr to denronstrate enhancenrent crf E[jV
emission t}onr plasrna prtrduced try l-enrtosecond laser in nur laborator1, l'ailerl. Tlre
experiments carried out b}, the candidate were not successlirl as tlre enritted energies in t}re

studiecl spectral range weťe lo*er íbr targets with rrricrostructured surl'ace tirr layer tlran tor
bulk tin targets. 

-Ihis ,ovas possibrly due to a low contrast of our f'emtoseconcl laser pulses. l-he
plarrned taťgets with nricrostructured rhodium lay"er were not producecl due to unexpected
teclrnical prclblenrs,

Tire subrnitted tlresis is based on experinrents carietl orrt by tlre candidate at L]CD
Dublin and at Ljtsuncrmil,a Llniversity. Wlrile an enhancement r;f ELIY l-,ield was aclrieved l,ia
surlirce nrit:rostrrtcttlres <ln the tin texget in the Jbrn:er experiment" Euv yield lioni rl:odiutrr
target§ in tlre secancl experintent was increased b,v using a nanosecond laser prepulse ahead oí"
the picoseconcJ main pulse,

The thesis consists oť 5 chapters nnd 2 apperrdices. In the í]rst chapter. the research
nrotivation anil ainr are brieíly clescribed. Tht", main applications of ELIV radiation sůurcťs
baserl trn laser-produced plasnas are presented and tlre present state trťart is Lrrietly discussed.
The secorrd chapter is devoted t0 the pťe§entetion oť experirrrental and tlieoretical lTt§thcd§
used irr this thesis. First. the lasers used at LJCI] ant1 [-]tsutttrmiya University are depicted.
'I-Irerr tire spectfůgraphs and the vacuurn chatnbers are briel]v described. Sectrnd. the basics of
laser-plasma interaction anel oť atomic plr.vsics oť rrrtlltiply, chargeti plasnrirs are depicted.
Here. a sintplilied. collisional-radiatir,e model. used t-c,lr es{intation trť nrean ion charge. is
presente&.

The carrclidate'§ ()\\,ll results are described in the third and íburth clrapters. The tbrrrrer
chapttrl tle scribes cxpcriments carried out at LJttir,ersit1,, Ctrllege Drrblirr. [rr llre lirst
experitrrent. emission spectťít were analysed tbr the interactions of, nanosecond and ltundred
picosecrrnd laser pulses with targels lv-ith microstructured tin surťace la,ver. Trr,o t_ypes ol'
targťts rvere used - i] tin latr,er on a trrontrlayer o1'pol;-styrene micrtlspheres on silictn rvaťer
and a tin lilyer on a pí.lrous alumina substrate. Higher en§rg}" conversion efficierrcies to ELJV
euiissicln in the i3,5 nnr region wťrť rneiisllred fbr 170 ps laser pulses in cotrrparison rvitlr7 ns
l*scr pulses. Tlre resirlts \\ťrť presented at att internaritrnal ctrnlcrence arrd published in a

papt,r in tlre §PlE proceedings. [rr tlre seccltrd experitnent. ir spectrogreph u,ith an abstrlute
energy calib,ration r*-as used ancl the conl,ersion eflrciency {Ci) clť energv trl' ] 70 ps laser
pulses to EL,;V entission at l3.5 nm inside 21d rcilectitrrl lrancl trťnrultilaler IVt*lSi optics rvas
measured. Trvrr thickrresses (40 trm and 200 rrrn) ot' the tirr la,ver rvere used. The srrraller
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thickrress was irrsutlicierrt arrd the rvhole la.v-.''er was ablatetl drrring the laser prrlst. For the
tlricker layer. it rvus shorvn tlrat the target rvitlr the lirr layer on tlre portrrrs alunrina rvas
superior to thc target witlr micrrrspheres" The maxinrum in-band CE oť 1,4901r/{2n steradians)
waš nleasuťed firr 200-nn.-tlrick Sn layer crn a porou§ alumina srtbstrate at the laser intensit1,,
oť4"l0l] Wrcnr2 (laser energy of SCI rnJ). w,hiclr is by 28% lrigher than the maximum CE
rneasured ťcrr bulk §n targets. For higher laser intensities. lines helonging to higlrer innizatiorr
stateš up t0 §n]i'rvere observed arrcl CE is ilecre,asing due tn an excgssil,e heating ancl
ionizttion oťthe target. Tlre results oťthis experinrent were published in the jtrumal l-aser and
Parlicle Beams.

The latter chapter describes the experinr§nt at Utsunonriya Universiry lvhere bulk
rhodiunr tar&etš were irradiated by single arrd dual laser pulses. Tlre nrain l -§ů ps pulse was
prectded kry,ir prcprrlse oťduratiein either l50 ps or 6 ns. Identificatitlt,l trťa nunrber oťspectral
l'eatures was perf'trrnret1 f}om llre curnparisrrn witlr prsvitrus resnlts arrd ab initio calculation§.
Wliile practicelly no impact nn the ernission was observed tilr t50 ps laser prepulse" an
enlrancenrent oťEIJV ernission in intense lines in the water rvindorl,region b.v tlp to 809ir u,as
observed ťor 6 ns long prepr"rlse and the pulse separation less than l0 lrs. "fhe results oi, this
e.xperiment rvere published in the -lournal tf Applied Physics.

The last cl,1apter is devoled t0 the conclnsions and tlre plans tbr tirture research. The
list of the carrdidate's publications is added in the Appendix A, Three main publications.
where ths candidate is the first airthor. are attacherJ in the Appendix B.

Tlre thesis is suitably strucrured. It is writtell in a compressed way," btrt clearly rvithcltrt
signiíicant error§, Some figure§ (e.g. Figure 3.3) could be better formaťted, some lotmulations
seem tů be ar,vkward, However. tlre cantribution of the candidate tó the presented resrtlts was
signitrcant in experinrent setup. experir.l*nt execrttion. prcrcessing of the experimental clata.
interpretation of tlre results an<l drarvi*;i tlre ctrrrclusions.

According to m"v opinion" the Ph.D. tlresis subnritted by Mr, Barte lulíils all tlre
requirement§ rrn Ph,D. theses and l strongly recommend it fbr the detbnce.
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