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L1 Front End Exceeded the Milestone Target

The Lithuanian Prime Minister Visited the ELI Beamlines Laser Center
Centra ELI Beamlines a HILASE se predstavuji Skolam i verejnosti
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Prah poskozeni Katefina Falk Bedfich Rus
zplsobeného laserem Uddhab Chaulagain
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Vazené ctenarky, vazeni ¢tenari,
dostava se Vam do rukou druhe
Cislo Newsletteru ELI Beamlines

v roce 2016. V minulém ¢isle jsem
zde zrekapituloval vyznamné milniky
za rok 2015. Nyni bych rad zminil,
¢eho jsme jiz v roce 2016 dosahli

a jaké dalsi vystupy nas cekaiji.
Hned na Uvod Vam pfinasime
¢lanek o laserovem systému L1
(str. B-9), ktery vyviji laserovy

tym pod vedenim Pavla Bakuleho

v laboratofi Fyzikélniho Ustavu na
Slovance. Tento laserovy systém
vyuziva nejmodernéjsi technologie
diodové ¢erpanych pevnolatkovych
laser(i (DPSSL) pro ¢erpani
Sirokopasmovych zesilovaci. Nasi
vedci jej zacali vyvijet pred péfti lety
a nyni je plné funkéni a pripraven
pro fransfer do laserového centra
ELI Beamlines v Dolnich Brezanech.
Mazeme se tedy brzy tésit na prvni
laserovy vysttel!

Vice informaci o vSech Ctyfech
laserovych systémech, které budou
v nasleduijicich letech instalovany
v halach v Dolnich Bfezanech,
pfinasi rozhovor s védeckym
koordinatorem laserovych
technologii Dr. Bedfichem Rusem
(str. 18-19). Ten stal u zrodu projektu
ELI Beamlines a ma velkou zasluhu

na vyvoji jeho laserovych technologii.

0d zacatku roku centrum

ELI Beamlines laka ¢im dal fim

vice vzacnych hostl ze vSech
moznych obord a skupin, od védca,
studentd, mistnich obyvatel az po
politiky. Bylo ndm cti pfivitat na ELI
Beamlines jeji excelenci malajsijskou
velvyslankyni Nadzirah Osman

(str. 40] a litevského piedsedu viady
Algirdase Butkevitiuse (str. 12-15),
ktefi vyjadrili podporu spolupraci

centra ELI Beamlines a vyzkumnych
Ustavl a préimyslovych spole¢nosti
v jejich zemich. Nase partnery

v novém cisle Newsletteru

ELI Beamlines zastupuije predseda
Senatu Parlamentu CR Milan

Stéch (str. 10-11), ktery pohovofi

o0 Memorandu a stalé spolupraci
mezi Senatem Parlamentu CR

a Akademii véd a prof. Pavel Kube$
z Fakulty elektronické CVUT, jez je
¢lenem Konsorcia ELI CZ, které ma
za cil sdruzovat ¢eské univerzity

a védecké ustavy (str. 22-23).

Mam velkou radost z toho, kalik
mladych talentovych védct ma
zajem pracovat v laserovém cenfru
ELI Beamlines. V novém cisle Vam
pfinasime rozhovory s védkyni
Katefinou Falk (str. 36-37)

a postgradualnim studentem
Uddhabem Chaulagainem, ktery
zacatkem roku paosilil vyzkumny tym
RA2 zamérujici se na renfgenove
zdroje ¢erpané ultrakratkymi
laserovymi pulsy (str. 28-29).
Prijlemné &teni preje

Prof. Jan Ridky, DrSc.
Reditel Fyzikalniho Gstavu
Akademie véd CR




EDITORIAL
CONTENT
TOPIC

ROZHOVOR

NEWS

SERIAL

LASER TECHNOLOGY

RESEARCH

INTERVIEW
HILASE

HILASE NEWS

GALERIE
SERIAL

TELEGRAPHICALLY

STATISTIKY

L1 front end exceeded the milestone target

Milan Stéch: ELI patii mezi nejperspektivnéjsi
projekty v oblasti VaV

The Lithuanian Prime Minister Visited the
ELI Beamlines Laser Center

Laser a jeho aplikacni potencial 5 — HILASE:
Prah poskozeni zplsobeného laserem

The Cutting Edge Laser Technology at ELI Beamlines
The Best Article of High Power Laser Science

and Engineering for 2015, Plasma amplification

in Physical Review Letters

ELI Beamlines spolupracuje s ceskymi univerzitami

Cenftra ELI Beamlines a HILASE se predstavuji
skolam i verejnosti!

Uddhab Chaulagain
Centre of Excellence ,Teaming for Success”

Meet Bivoj, HILASE Attracts Key World Player
in Semiconductor Industry

Nove technické dilny na ELI Beamlines

Zeny v ELI B: Katefina Falk

Perspectives of ELI for the European Research Community

2" ELIMEDICS Workshop

Her Excellency Ambassador Nadzirah Osman Visited
ELI Beamlines, Benno Willke visited ELI Beamlines,
Cenu MIPIN 2016 vyhrava ELI Beamlines, Volkswagen
Maraton Praha 2016




TOPIC

Discussion in front of OPCPA front end

L1 front end exceeded
the milestone target

Laser scientists of ELI Beamlines have designed and developed the front end of L1 beamline
including a booster amplifier with a globally unique combination of parameters.

The high repetition rate 1 kHz laser
system with energy higher than

1 md and compressible to 12 fs is
now ready to be shipped from the
loP laboratory at Na Slovance to the
new ELI building in Dolni Bfezany.
The achieved results also represent
a fulfillment of an important

project milestone, exceeding the
pulse energy and compressibility

requirements. "We are proud that
the milestone for the demonstration
of the L1 front-end and of the pulse
compression was completed on

time and with fantastically good
results. For example, the minimum
requirement set for this milestone
was to demonstrate 5 mJ pulses
compressible o less than 30 mJ.
Our results exceed this by more than

factor of five in terms of achievable
peak power." said Pavel Bakule,

the chief scientist for the L1 laser
system.

The L1 laser system is designed

to be capable of generating up fo
100 mdJ broadband pulses with
duration of 156 fs at pulse repetition
rate of 1 kHz. This results in a peak
power greater than 6 TW available
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on a target every millisecond.
The whole system will be installed

in the new laser hall in Dolni Brezany

by end of 2017 by the laser team led
by Pavel Bakule.

The completed front end

system uses state-of-the-art

laser technology, which exploits
exceptionally good beam quality
generated by thin disk based pump
lasers to pump multiple stages

of optical parametric amplifiers
(OPCPA). The front end laser is
specifically designed to generate
high quality, high temporal contrast
broadband signal laser pulses, that
are then further amplified to high
energy in the main amplification
chain based on picosecond pumped
OPCPA. In a parametric process,
there is no pumped energy stored
in the nonlinear crystals and there
is no gain outside the picosecond
pump window, allowing for high
contrast of the signal (a ratio
between the main laser pulse with
respect fo parasitic prepulses and
postpulses). In addition, the front
end plays an important role in
terms of achievable beam quality
and stability at the final laser
output. “Since a high power, high
repetition rate beam is very difficult
to handle, all minor tweaking,

beam conditioning and dispersion
management must take place in the
front end," said Frantisek Batysta,
junior researcher at L1.

One thing that laser scientists
always try to keep in mind when
designing such a complex laser
system, is that the users are
expecting the beam to be available
daily and for extended periods of
time. A lot of effort is therefore put
info high quality customised designs
aimed at making all subsystems
reliable and automated where
possible. "We can't be spending fime
fiddling with mirrors and playing
with laser alignment; we focus on
engineering the laser subsystems
that we can set and forget wherever
possible”, said Jonathan Green, the
senior researcher at L1. One example
of this is the fiber-based seed

The third stage of OPCPA

distribution system. "We have

a network of fiber components
which condition and distribute the
seed pulses from a single oscillator
to all our pump lasers and require
no alignment whatsoever! Just
two boxes, which fit nicely in an
electronics rack, replace a 5 way
optical splitter, 2 Offner stretchers,
4 pulse pickers, 2 delay lines, and
2 piezo actuated mirrors. Having all
this taken care of in a box with just

an ON switch makes our life a lot
easier in the lab," Green said.

All L1 beamline pump lasers, used
for pumping the optical parametric
amplifiers, are based on Yh:YAG
thin disk technology. In industry,
continuous thin disk lasers are
known for their exceptional quality
and reliability. In the L1 front end
two high repetition rate, high
energy picosecond thin disk pump
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lasers were developed in-house.
Both of these lasers are based on
components meeting the industrial
standards. "High quality of pump
laser output is directly influencing
the quality of broadband pulses.
High reliability is necessary for
uninterrupted day-to-day operation
of the beamline as a part of the
user facility," said Jakub Novék, who
developed both pump lasers. "The
bigger of two pump lasers reaches
the exceptionally high pulse energy
of 90 md at 1 kHz repetition rate in
pulses shorter than 2 ps. Generated
infrared pulses are converted into
green light, reaching an energy of
more than 40 mdJ at 1 kHz, which is
the highest ever reported energy
of a green laser with comparable
properties," Jakub said.
Transferring the energy from the
high power (green) picosecond

pump pulses to the broadband
signal pulses in seven stages of
nonlinear crystals via parametric
amplification (OPCPA), the
picosecond duration broadband
pulses are amplified by a factor

of maore than 5 million. This allows
for unprecedented pulse energy at
this repetition rate for pulses that
are compressible to less than 12 fs.
"0OPCPA development and pulse
compression are the final pieces in
the development chain. Therefore, all
other equipment has to function fo
its specification for OPCPA to work
properly," said Roman Antipenkov,
the senior OPCPA researcher.
"Ouite often, there is also time
pressure on the OPCPA fteam,
because we have to compensate
for previous delays in the schedule
to reach the milestones. However,
the satisfaction from completing

the system definitely rewards us for
that," added Antipenkov smiling.

It is fair to mention that there were
also several technical issues, such
as autofocusing of the high intensity
beam when it propagated though air,
and the dispersion modulation of the
amplified signal. "Compression of
the broadband pulses turned out to
be quite challenging,” said Frantisek
Batysta. "Fortunately, we have
demonstrated nice compressibility
of signal pulses with the help of

an adaptive dispersion filter and

a chirped mirror compressor”.
Zbynek Hubka, another young
researcher, who also contributed
mainly to the development of the
pump lasers, said: "When | see how
many physical problems we have
solved and how many obstacles

we have overcome during the

The fourth stage of OPCPA
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Pump beam to the third stage

development of the front end
together with the guys from the
control team, | am really proud to be
a part of this group.”

A lot of work has also been done
on integration of all the individual
devices of the front end info one
functional system. The timing
system is responsible for sending
trigger signals to optical switches,
cameras, and shutters ensuring

a precise synchronization of

all events. Specially developed
electronics and soffware are
improving the stability of lasers by
controlling active feedback loops.
The machine safety system monitors
all critical points of the laser and
safely turns the system off when
something unexpected happens.
The control system then allows
online control of integrated devices
such as chillers, power supplies,
and Pockels cells and gathers data
from all other systems.

“L1 laser team is thrilled to be
working on such a unique laser
system,” Bakule said. "Successful

completion of the front end and
booster system definitely proves
the feasibility of the proposed
design and gives us confidence
that the completed system will be
robust, stable and reliable and will
be scalable to even higher energies
in the case of future upgrades.”" m

The laser team

References:

[1] "Thin disk amplifier-based 40 mJ,
1 kHz, picosecond laser at 5156 nm,"
Opt. Express 24, 5728-5733 (2016)
[2] "Broadband OPCPA System with
11 md Output at 1 kHz, Compressible
to 12 fs," Opt. Express, doc. ID:
26411 (posted 3. May 2018).




INTERVIEW

MILAN STECH

ELI patri mezi
nejperspektivne|si
projekty v oblasti VaV

W aRw /s

Predseda Senatu Parlamentu CR Milan Stéch zaseda v horni komoie od jejiho zalozeni
v roce 1996, obcané Pelhifimovska a Jindfichohradecka jej svym senatorem zvolili

uz étyrikrat. V éele Senatu stoji od roku 2010. Je élenem Ceské strany socialné
demokratické, v minulosti pasobil mj. jako predseda Ceskomoravské konfederace
odborovych svazi. Je clenem spravni rady Vysoké skoly polytechnické v Jihlavé.

V roce 2011 stal spolu s predsedou Akademie véd CR Jifim Draho$em u vzniku
Memoranda o stalé spolupraci mezi AV CR a Senatem.

V Fijnu minulého roku jsme

byli pocténi Vasi Gcasti na
slavnostnim otevieni laserového
centra ELI Beamlines. Co pro Vas
osobné projekt ELI Beamlines
znamena? Jaky vztah mate

k fyzice a védé obecné?
Vzpominam si, Ze ve Skole mé
fyzika docela bavila, ale dnes uz
si z ni pamatuji jen velmi mélo.
Reditel mého sekretariatu ale fyziku
vystudoval a ob¢as mé pouci. Ale
ted vazné. Pokud jde o muj vztah
k védé, tak se pomérné casto
schazim s predsedou Akademie
véd CR prof. Draho$em. Troufdm
si fici, ze mame k sobé& pomérné
blizko, a to i diky Memorandu

o stalé spolupraci mezi Sendtem
Parlamentu CR a Akademii véd,
které funguje — a dobfe funguije

- uz nekalik let. Pomérneé ¢asto

se schazim také se zastupci
vysokych kol a nasloucham jim.

Obecné se domnivam, ze horni
parlamentni komora patfi k tém
Ustavnim institucim, a to i z foho
ddvodu, Ze v ni Fada vedcl

z rlznych obor( zasedd. V Senétu
dlouhodobé panuje nazor, ze

stat by mél vice podporovat

védu a vyzkum, a to nejen ten
aplikovany, o kterém se toho

v poslednich letech namluvilo azaz,
ale predevsim ten zakladni. Co se
tyké konkrétné ELI Beamlines, tak
toto centrum pokladam za jeden
projektd v dejinach nasi zeme.
Mluvil jsem o fom i na poslednim
zasedani Akademického snému

AV CR. Myslim, Ze Ukolem politikd je
pomoci zajistit, aby takové unikatni
projektu v budoucnu nestradaly,
protoZe by fo byla pro Ceskou
republiku velice negativni vizitka.
Ale o ELI nemam strach, to je

podle véeho nesmirné perspektivni
zélezitost, ktera budi zaslouzenou
pozornost i v zahranici.

Senat Parlamentu Ceské republiky
ma uzaviené Memorandum o stalé
spolupraci s Akademii véd Ceské
republiky. Mohl byste ¢tenarim
ELI Beamlines Newsletteru
priblizit, co takové memorandum
obnasi?

V memorandu, které jsme pred

peti lety podepsali s pfedsedou
Drahosem a ktferé je koncipovano
jako dlouhodoby dokument, se
hovofi o konzultaéni ¢innosti

a expertnim zazemi, o vyuziti
novych poznatkd z rdznych obord
pro feseni konkrétnich socialnich

i ekonomickych problém(, vymeéne
informaci, rozvoji kontaktd, podpore
mezinarodni védecké spolupréce,
organizovani spole¢nych odbornych
akci, konferenci, seminard apod.
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Zejména v té posledni oblasti méa
memorandum velmi dobré vysledky.
Dosud jsme se logicky zamérovali
zejména na spolecenskovédni
oblast, ale v budoucnu bych byl
rad, aby se prohloubila i spoluprace
s technickymi a pfirodovédnymi
obory.

Jakym zplUsobem soucasna vlada
podporuje ¢eskou védu a vyzkum?
Tato oblast je v kompetenci kolegy
vicepremiéra Bélobradka, ale kdyz
budu vychazet z udajd jeho Gradu,
tak vydaje statniho rozpoctu na
védu, vyzkum a inovace pro rok
2016 ve vysi 28,6 miliardy korun
isou objektivné historicky nejvyssi.
C4st z téchto penéz samoziejmé
bude sméfovat i na udrzitelnost
novych védeckych a vyzkumnych
center. Ale nase véda je
dlouhodobé podfinancovana,

¢ili by nebylo korektni tvrdit, Ze
toto navyseni staci. Pokud je mi
znamo, tak v roce 2017 by mély
byt vydaje na oblast VVI 29 miliard,
dalsi rok by to mélo narlst jesté

0 200 miliond. V roce 2018

pritom bude vrcholit ¢erpani ze
strukturalnich fond0, coz ale zrovna
vy v ELI urcité dobre vite.

V soucasné dobé se diskutuje

o tom, Ze z prostiedki evropskych
strukturalnich fondd bylo
postaveno velké mnozstvi
védeckych a vyzkumnych center,
na jejichz provoz nebudou penize.
Priklanite se k tomuto nazoru,
nebo se spiSe domnivate, ze
obavy tohoto typu jsou pirehnané?
Prehnané nebudou, pokud by se
budouci vlady k témto centrdm
zachovaly macessky. To je jedna
¢ast problému. Ale pokud by
management téchto center selhaval
v ziskavani financnich prostredkd
iinym zplsobem nez ze statniho
rozpoctu, tak by to byl také
problém. Jé ale véfim, Ze se ani
jedno nestane. Véfim, Zze nase véda
a vyzkum jsou konkurenceschopné,
a verim, Ze budouci vlady budou
natolik proziravé, aby nehodily pres
palubu oblast s tak obrovskym
multiplikacnim ekonomickym
efektem.

Myslite si, ze dokazeme opravdu
kvalitné vyuzit dotaci Evropské
unie? Mate néjaké své favority
mezi projekty, které jsou nebo
jiz byly z financni podpory EU
realizovany?

Z&dné favority nemam a myslim,
Ze politici by Zadné ,favority" pfi
¢erpani prostredk z EU fondd
mit neméli. Politik ma nezaujate
rozhodnout na zékladé stanaoviska
odbornikd na danou oblast

a nepromitat do toho néjaké své
skryté ambice nebo cile, které
tfeba mohou souviset s jeho
znovuzvolenim. Je ale pravda,

Zze mam urcité informace mij.

od jiz zminovaného profesora
DrahoSe a vim, které projekty

v oblasti védy a vyzkumu jsou asi
nejperspektivngjsi. Ze mezi né
patti ELI, to je, myslim, evidentni,
koneckoncl je to projekt zdaleka
nejveétsi a nejdrazsi.

Co byste popral projektu

ELI Beamlines do budoucna?
Aby délal dobré jméno Ceskeé
republice a ¢eské védé obzvlast.
Aby pritahl $pickové odborniky ze
zahranici a aby nam tito odbornici
pomohli vychovat novou generaci
mladych ¢eskych védcU, ktefi
nebudou mit déivod a chut odchézet
pracovat nékam do zahranici. Aby
se z ELI stal opravdovy evropsky
pojem. Méli bychom z toho

totiz uzitek vSichni, a fo nejen
ekonomicky. m




The Lithuanian Prime
Minister Visited the
ELI Beamlines Laser Center

On the 23rd and 24th of May, 2016 the Lithuanian Prime Minister Algirdas
Butkevicius arrived in the Czech Republic and together with representatives

of Lithuanian companies and scientific institutions visited the international laser
center ELI Beamlines in Dolni Brezany.

Jan Ridky, the director of Institute of Physics, is welcoming the Lithuanian Prime Minister Algirdas Butkevigius to ELI Beamlines.
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The Lithuanian Prime Minister Algirdas Butkevicius with Roman Hvézda, the ELI Beamlines Project Manager.

On May 24" the conference entitled
"Perspectives of Czech-Lithuanian
Research Partnerships” was held to
calibrate the long-term cooperation
between Czech and Lithuanian
entifies in the ELI Beamlines laser
center.

The significance and importance
of the conference was
confirmed by the attendance

of top leaders of the Lithuanian
research community, as

well as representatives

of technological companies.

The aim of the conference was
to identify the main directions

of the collaboration between Czech
and Lithuanian partners from the

academic and commercial spheres,
thus to promote the start of the

research potential of both countries.

The conference was organized
under the patronage of the Prime
Minister of the Republic of Lithuania
and the Ministry of Education, Youth
and Sports of the Czech Republic.

The contributions from

the Lithuanian side were presented
by Valdemaras Razumas,

the President of the Lithuanian
Academy of Sciences, Algis

Petras Piskarskas, the President

of the Lithuanian Laser Association,
Gintaras Valusis, the director of the
Centre for Physical Sciences and
Technology and Elona Juozaityte,

the Head of the Institute of Oncology
at Lithuanian University of Health
Sciences. The Czech part was
represented by Robert Plaga, the
Deputy of Minister of Education of
the Czech Republic, Jan Safanda,
the Vice-President of the Czech
Academy of Sciences, Jan Hala,
the Vice-Rector for Development
of Charles University in Prague,
and Jan Ridky, the director

of the Institute of Physics.

The Lithuanian Prime Minister
expressed the support for research
initiatives of Czech and Lithuanian
scientists in his speech: "It is
important to use the significant
potential for cooperation between




Algirdas Butkevicius

ELI and Lithuanian scientific
institutions and thus stimulate
further development in the field of
science and education,” said Algirdas
Butkevicius.

ELI, as a unique European
experimental laboratory provides

an opportunity for a wide variety

of disciplines to push the boundaries
of human knowledge. At the same
time it allows the application

of a number of high-tech companies
during its construction and
operation. Lithuania is a great

example of collaboration between
academic and application spheres
in the development and production
of laser systems. "l am delighted
to welcome to ELI Beamlines our
Lithuanian colleagues headed

by his Excellency Prime Minister
Butkevicius. The Lithuanian-Czech
cooperation is essential for us, and
successfully runs in several ways:
together with the US-European
consortfium is in development

of the most intensive laser system
for ELI Beamlines. The Lithuanian
company EKSPLA supplies the pump

units for the front end section

of the laser as well as the laser
power supplies and additionally
we bought from the Lithuanian firm
Light Conversion the device for
converting the pulse wavelength,”
says the director of the Institute

of Physics Jan Ridky.

The all-day program ended with

a tour of the ELI Beamlines
building and HILASE laser center
which focused on the development
of lasers for industrial
applications. m
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The visit of laser hall at the HiLASE laser center.




SERIAL LASER A JEHO APLIKACNI POTENCIAL e

Prah poskozeni
zpusobeného laserem

Méreni prahu pogkozeni zplisobeného laserem (Laser Induced Damage Threshold — déle jen
LIDT]) je jednou z klitovych aktivit centra HILASE. Testy LIDT vyuzivaji zejména vyrobci optickych
komponent urcenych predevsim pro vysoke optické vykony a dodavatelé optickych material(, ze
kterych jsou tyto komponenty vyrabény. Mereni prahu poskozeni mohou vyuzit i VaV pracoviste
vyvijejici optické materialy, optické prvky, lasery a laserové komponenty.

v jednotkach vykonu (energie) na
iednotku plochy (nejcastéji ctveretni
centimetry), tedy W-cm? nebo J-cm?.

Co je vlastné LIDT?

LIDT je definovano jako nejvyssi
mira laserového zareni dopadaijici
na optickou soucéastku, pro kterou testovani soucastek, typy testd

je extrapolovana pravdépodobnost a metodiku vyhodnoceni vysledka. Jak uréeni LIDT probiha?
poskozeni rovna nule. LIDT se v praxi  Vystupem méreni je pak jednoznacny Poskozeni uréujeme fyzickym
vyuziva jiz dlouho. Vzhledem k fomu,  parametr uréujici spolehlivost pozorovanim soucastky, kterd

Ze se jedna o pomeérne narocna optickych komponent v laserovych byla vystavena laserovému zareni
mereni popisuijici kvalitu tfestovanych  zafizenich. Hodnota LIDT je udavana o urcitém vykonu - jedné se

soucastek, jsou pro né stanoveny
technické normy (série IS0 21254).
Ty urcuji postup a podminky pro
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Ukazka vysledného grafu pro 1-on-1 test dvou vzorki laserovych zrcadel, vodorovna osa
udava plosnou hustotu energie [b82zné oznaéovana jako fluence) v jednotkach J-cm?, svisla

osa pravdépodobnost poskozeni.

tedy o destruktivni méreni. Vznik
poskozeni ovliviiuje mnoho rliznych
faktord, jako jsou napt. parametry
laseru, materidlove vlastnosti
soucastek, prostredi méreni, rizné
vyrobni nepfesnosti atd. V blizkosti
prahové hodnoty intenzity nedochazi
ke skokové zméné pravdépodobnosti
vzniku poskozeni. Pfi stejné intenzité
zareni neékdy k poskozeni dojde

a jindy ne. Je proto nutné sledovat
spise pravdépodobnost poskozeni,
ktera stoupa Umérné s energii laseru
az k hodnoté 100%. Na strmost této
zmeny maiji nejvetsi vliv procesy
uplatiiujici se pfi interakci svétla

a hmoty.

Pro presnost méreni je klicova
stabilita parametr( laserového
paprsku. Pfi testovani se méni pouze
vykon paprsku, respektive energie

v laserovych pulzech. VSechny

dal&i faktory (napf. doba expozice
nebo délka pulzu v pfipadé pulznich
laserdl, primer paprsku, polarizace
atd.) musi v priibéhu testu zlstat
zachovany. Norma ISO stanovi
konkrétni faktory, které je tfeba
sledovat prabézné.

Testy prahu poskozeni se daji
rozdélit podle provedeni na tfi
skupiny:

a) 1-on-1, kdy na dané testované
misto na vzorku ("site") dopadne
prave jeden laserovy pulz
s danym vykonem. Jednd se
o nejjednodussi metodu testovani,
ktera vSak nevypovidd mnoho
o redlném prahu poskozeni.

b) s-on-1, kdy na site dopadne
"s" laserovych pulzt s danym
z hlediska detekce poskozeni
i zachovani parametr( laseru,
vysledky jsou ale blize skute¢nym
provoznim podminkam.

c) r-on-1, kdy na site dopadne "s"
laserovych pulz( s rostouci energii
(kazdy pfichozi pulz mé vyssi
energii nez predchozi, ostatni
parametry z{stavaji zachovéany).
Velmi nepfesny zplsob, ktery se
vyuziva vétsinou jen u prototypl
pro ziskani orienta¢nich hodnot.

Centrum HIiLASE posouva LIDT dale
V ramci projektu HILASE byla
sestavena mefici stanice LIDOT,

ktera splfiuje zmifované pozadavky
norem IS0, a je ji tak mozné vyuzit
nejen v zékladnim vyzkumu, ale také
v aplikovaném vyzkumu a vyvoji.

Kratky laserovy pulz .
J Casové osa

Multifotonova ionizace
self-focusing, <100 fs
rozptyl svétla na elektronech

Relaxace elektron-atomovych ESN[S[ER¢]
subsystémd, S
elektronova rekombinace 10% ps

2

Vybuzeni ,
termostatickych vin 1~10% ps
¥

10 ps

Plastické deformace,
vznik poskozeni (trhliny, diry] et

Efekty zpisobené
tepelnou vodivosti
(pnuti v materialu, roztaveni)

> 102 ps

Interakce odehravajici se v materialu
vystaveném kratkém laserovému pulzu
rozliSené podle casové skaly.

Konkurenéni vyhodou vyzkumného
centra HILASE jsou lasery, které
spolu s dalSim experimentalnim
mefeni, nez bylo doposud mozné,

a presné stanoveni prahu poskozeni
u raznych typa optickych soucastek.
LIDT stanice je v centru HILASE

v provozu jen nekolik mésicd.
Presto iz probiha intenzivni
spoluprace na vyvaiji s firmami
(napt. Crytur a SQS vlaknova
optika) i s vyzkumnymi institucemi
zamerenymi na laserovou techniku,
jako je naptiklad laserové centrum
pfi Vilniuské Univerzité (VULRC).
Vzniklo tak skute¢né unikatni
zédzemi pro vyzkum v oblasti
vysokych energii i pro vyvoj vysoce
odolnych soucéstek ve spolupraci
s priimyslem. Do budoucna bude
vyznamnou soucasti vznikajiciho
centra excellence. m

Poskozeni laserového zrcadla: vievo oblaéek plazmatu vznikajici na povrchu zrcadla
pfi iniciaci poskozeni laserovym paprskem; vpravo povrch testovaného zrcadla

poskozeného na nékolika mistech.




LASER TECHNOLOGY

The Cutting Edge
Laser Technology
at ELI Beamlines

At the present time, one of the main missions of the ELI Beamlines project is to build
four laser systems. The “Beamlines” will be able to achieve pulses with peak-power
which will be much higher than the cumulative power of all the power stations in

the world. We bring you an interview with the ELI Beamlines, Chief Laser Scientist

Dr. Bedrich Rus who has held this position since the birth of the ELI Beamlines project
and has significantly contributed to the development of the laser technology of which
ELI Beamlines can be justifiably very proud.

How much more powerful are
lasers at ELI Beamlines than
comparative lasers, say in the
USA, UK and France? What are the
specific technical details?

The ELI Beamlines laser facility will
provide pulses from four distinct
laser systems. These lasers are
designed to generate very short
light pulses, lasting between

15 and 150 fs. The workhorse of
ELI Beamlines, the L3-HAPLS laser,
will provide Petawatt peak power
at 10 Hz repetition rate, which

represents about 10 times higher
average power than currently
available from any existing laser
system. In terms of highest power
in a single pulse the L4 laser
beamline will achieve 10 Petawatt,
which will be the world-record
laser intensity exceeding by about

a factor of ten the existing systems.

With 1.5 kd of energy in a single
pulse the L4 laser will be also
world's highest energy 10 PW laser
system, and will deliver one pulse
every minute.

What special features do the

ELI Beamlines lasers have that
other lasers currently don't have?
The lasers of ELI Beamlines are
relying on a number of emerging
technologies, but particularly on
the solid state lasers pumped by
laser diodes. They will utilize several
unique features consisting of

a combination of high peak power,
high repetition rate and thereby
average power, and high efficiency.
While laser diodes are today widely
used as pump devices in small or
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Dr. Bedfich Rus, the ELI Beamlines Chief Laser Scientist.

table-top lasers, development of
high energy lasers pumped by laser
diodes and firing several times

per second is very challenging.

ELI Beamlines is therefore teaming
in development of these systems
with Lawrence Livermore National
Laboratory in the USA, and

with STFC Rutherford Appleton
Laboratory in the UK who is the
European leader in this field.

Any new results that the lasers
will produce that other lasers can't
- what can they do that is new?
We believe that the facility we
build will serve both fundamental
science and practical applications.
The PW and multiple PW pulses
will provide researchers with

a new and versatile instrument fo
study matter and radiation under
extreme conditions. It will, for the
first time, allow study of laser
interactions where virtual particles
that comprise a vacuum can be

detected, and will provide a unique
tool for laboratory astrophysics.
The high-average PW pulses will
make development of, for example,
new approaches to particle
acceleration possible. We believe
that compact and high-average
power PW laser systems will enable
development of new technologies
for proton and light-ion oncology
treatment and for compact radio-
isotope production, and will lead
to development of new medical
and biomedical imaging techniques
using e.g. short-pulse laser driven
X-ray sources. m




RESEARCH

The Best Article of High Power
Laser Science and Engineering for 2015
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An initially smooth laser beam is breaking up due
to the excitation of instabilities inside the plasma.

Stefan Weber, the leader of
Research Programs 5 and 6 at

ELI Beamlines, wrote an article which
was selected as the best article

of the journal High Power Laser
Science and Engineering for 2015.
It is entitled "Temperature
dependence of parameftric
instabilities in the context of the
shock-ignition approach to inertial
confinement fusion" and you can
read it here:
http://journals.cambridge.org/
abstract_52095471914000504.
Shock ignition (S1) is an alternative
scheme to ignite pre-compressed
fuel in an efficient and robust way,
relaxing conditions on the degree
of compression and illumination
symmetry with respect to standard
direct or indirect drive.

A maijor issue is the way laser-
plasma interaction (LPI] is behaving
under shock-ignition conditions.
The research work shows that LPI
instabilities are strongly temperature
dependent and that therefore great
care has to be taken fo extrapolate
experiments on existing facilities to
planned final experiments on NIF or
MegadJoule. m

Plasma amplification in Physical Review Letters

The research work is investigating
plasma amplification, which could be
a way to overcome the limitations of
solid-state optical materials as far as
the damage threshold is concerned.
Plasma can sustain much higher 4-8m)
energy fluxes than standard optics ool :
and will allow eventually to amplify btk o "
light pulses to power levels beyond SEED beam IN

10 PW. In particular the team with +—
Stefan Weber from ELI Beamlines was
investigating spectral characteristics
of the amplified pulse in order to
better understand and control the
amplification process. m

The whole article you can find here:
http://journals.aps.org/
pri/abstract/10.1103/
PhysRevLett.116.075001.
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The experimental layout for the plasma amplification experiment.
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Innovative accelerator project produces first particle beam
Milestone on the path to laser-driven plasma x-ray sources for user applications

An innovative accelerator project at
DESY has produced its first electron
beam. The experimental facility goes
by the name of LUX and is being
operated in collaboration with the
University of Hamburg, DESY and
ELI Beamlines. It is based on the
promising technology of plasma
wakefield acceleration which will
hopefully one day give rise to
smaller and more powerful particle
accelerators. During a first test run,
LUX was able to accelerate electrons
to about 400 mega-electronvalts,
using a plasma cell that is just a few
millimetres long. This corresponds
very nearly to the energy produced
by DESY's 70-metre, linear pre-
accelerator LINAC II.

“The result is a first important
milestone on the path to developing
compact laser/plasma-based
accelerators in Hamburg," explains
Reinhard Brinkmann, Director of

the Accelerator Division at DESY.
However, the new technology still
has to overcome a number of hurdles
before it can be routinely used.

In plasma wakefield acceleration,

a wave is produced in an electrically
charged gas, known as a plasma,
inside a narrow capillary tube.

There are several different ways

of doing this, which are being tried
out in various projects on the DESY
Campus in Hamburg as well as at

ELI Beamlines. "LUX uses a laser
with a power of 200 tera-watts,
which fires ultra-short pulses of laser
light into the hydrogen gas," says
the LUX project leader in Hamburg,
Andreas R. Maier from the University
of Hamburg. Each pulse lasts a mere
302 quadrillionth of a second

(30 femto-seconds) and ploughs its
way through the gas in the shape

of a narrow disk: the light pulses

are just 0.01 millimetres long and
0.035 millimetres high. “They snatch
the electrons from the hydrogen
molecules, just as a snowplough
sweeps aside snow," the physicist
explains. "The electrons collect in
the wake of the light pulse and are
accelerated by the positively charged
plasma wave in front of them — much
like a wakeboarder riding the stern
wave of a boat."

Simulation of the plasma
waves in the LUX capillary.
Credit: Danila Khikhlukha
(ELI Beamlines)

The joint laser lab of DESY and the
University of Hamburg features

a 200 Tera-Watt laser for research
and development of laser-driven
plasma acceleration. The team

of ELI Beamlines is intensively
involved in the laser operation

and upgrades. Credit: Heiner Miller
Elsner (DESY)

The physicists participating on

the project are hoping fo use this
technology to accelerate particles
to up to 1000 mega-electronvolts.
“The technology is still in the very
early stages of development,” says
Maier, "but as it is able to produce
up to 1000 times the acceleration
of conventional acceleratars, it will
allow us to build far more compact
accelerators for future applications
in fundamental research and in
medicine.”

"Once developed, the LUX Beamline
will be moved to ELI Beamlines and
integrated with its laser beams,
enabling tfime resolved studies of
processes in complex materials or
biological molecules with applications
ranging from studying impact of land
use on soil quality, via development
of new generation of photovoltaic
cells and accumulator to studies

of molecular ices interesting for
astrobiology,” adds Lukas Pribyl, the
leader of LUX team at ELI Beamlines.

Over the coming months, the
physicists will examine and further
optimise the as yet "untidy” electron
beam produced by LUX. To this end,
the apparatus will be extended by
adding further measuring equipment
for so-called beam and plasma
diagnostics. Furthermore, the
researchers are planning to install

a short magnetic slalom course,

a so-called undulator, in which the
fast electrons from the plasma
accelerator will produce x-rays,
which will later also serve the users
of ELI Beamlines. m

21




ELI BEAMLINES

ELI Beamlines spolupracuje
s ceskymi univerzitami

Fyzikalni Gstav AV CR spoleéné s laserovym centrem ELI Beamlines zalozily tzv. Konsorcium
ELI CZ, které ma za cil sdruzovat ceské univerzity a vedecké ustavy, jez maji zajem
spolupracovat na vzdélavacich a vyzkumnych aktivitach s laserovym centrem ELI Beamlines
v Dolnich Brezanech. Pro studenty technickych obori pravidelné organizujeme Dny otevienych
dveri, v ramci kterych navstévniky seznamujeme s novymi laserovymi technologiemi,

ktere jsou na ELI Beamlines vyvijeny. Nasi postgradualni i doktorandsti pracovnici vedou
bakalarske, diplomove a disertacni prace se zamérenim na laserove technologie a jejich
experimentalni vyuziti. Dale organizujeme pro zastupce vysokych skol a vyzkumnych instituci
odborné seminare s cilem predstavit moznosti spoluprace v ramci vyzkumnych programu
specializujicich se na materialove a biomolekularni aplikace, rentgenové zdroje cerpane
ultrakratkymi laserovymi pulsy, fyziku plazmatu a urychlovani castic.

Prikladem Uspésné spoluprace
laseroveého centra ELI Beamlines

s ¢eskymi univerzitami je napf.
seminar védcl a technickych
pracovnik(, ktery byl poradan

v ramci tzv. Fyzikalniho ¢tvrtku.
Inzenyfti kontrolnich systémua

ELI Beamlines Pavel Bastl a Petr
Pivonka spole¢né s experimentalni
védkyni Katefinou Falk prezentovali
studentdm a zajemclm nejen

o fyzikalni ocbory prispévek

o Fidicich systémech laserového
centra ELI Beamlines a diagnostice
laserovych svazk(. Soucasti
seminare byla také prezentace

3D virtualni reality laserovych
systémd, o kterou posluchaci
projevili znacny zajem.

Pri této prilezitosti jsme pozadali

o rozhovor prof. RNDr. Pavla
Kubese, CSc., z Katedry fyziky na
Fakulté elektrotechnické CVUT,
ktery je vedouci skupiny zabyvaijici
se zakladnim vyzkumem horkého

a hustého plazmatu, predevsim
vyzkumem silnoproudého

vyboje podobnému blesku.

Prof. Pavel Kubes je také predsedou
Infernational Scientific Committee
of Dense Magnetized Plasmas a jiz
vychoval 8 doktorandd.
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RNDr. Pavel Kubes, CSc., z Katedry fyziky
na Fakulté elektrotechnické CVUT.

Co Vam rika projekt

ELI Beamlines?

Predstavuje kontinuitu a zéroven
vyrazné prekroceni Uspésného
vyzkumu na laserovém zafizeni
PALS, které je v CR i v zahranigi
symbolem pro kvalitni vyzkum ve
fyzice plazmatu, optice a jinych
oborech. Realizuje vyjimectnou
prilezitost pro védce z CR

a zahranici.

V dubnu 2016 védci z projektu

ELI Beamlines prednaseli v ramci
Fyzikalniho étvrtku na padé
Fakulty elektrotechnické. Seminar
byl uréen nejen pro studenty
laserovych obor, ale také pro
vSechny zajemce o fyziku. Jakou
arovei podle Vas maiji fyzikalni

a technickeé védy v Ceské
republice? Dokazi ¢esti studenti
svymi znalostmi obstat v evropské
a celosvetove konkurenci?

Uroven vyzkumu je ddna vadgimi
osobnostmi a spektrum schopnosti
a znalosti studentd je Siroké. VS
nepripravuiji primarné védecké
pracovniky. Dalezité ale je, aby fi,
ktefi se chtéji vénovat zékladnimu
¢i aplikovanému vyzkumu, méli

co nejvice moznosti rozvinout

své schopnosti a dovednosti jiz

v dobé studia Uc¢asti na feSenych
projektech spole¢nych s Ustavy

AV a zahrani¢im. Z tohoto hlediska
hodné zalezi na individualnim
pristupu studenta. Urcité se najdou
mnozi, ktefi velmi dobfe obstoji

v celosvétove konkurenci. Pfitom
rozhoduijici neni jen nékalik let
intenzivniho studia na VS, ale také
vnitfni zapaleni spojené s neustalym
sebevzdélavanim a svédomitou praci.
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Fyzikalni étvrtek na Fakulté elektrotechnické EVUT nadchl spoustu posluchaéd.

Je pro Vas z pozice védeckého
pracovnika diilezita spoluprace
mezi univerzitami a vyzkumnymi
ustavy, pri které se mohou
studenti seznamit s praktickym
vyuzitim technologii, s kterymi
univerzity nedisponuji? Jak by
podle Vas méla nejlépe takova
spoluprace vypadat?

V CR je pomérné maly poget
odbornikd v jednotlivych oblastech.
Z tohoto pohledu povazujeme

za nutné spolupracovat na
spole¢nych tématech v ramci vSech
relevantnich pracovist, tzn. univerzit
a vyzkumnych Ustavi pti zapojeni
do Sirsich mezindrodnich tyma.

VS potiebuiji studenttim nabidnout
Ucast na Spickovém védeckém
vyzkumu, ktery je ¢asto realizovan
v ramci AV CR. V nagem oboru tuto
spolupraci Uspeésné realizujeme

na katedre fyziky FEL spole¢nymi
projekty se zafizenim PALS jiz 15 let
nebo v rdmci programu International
Centre of Dense Magnetized
Plasmas.

Myslite si z profesniho hlediska, ze
jsou v nasi zemi védci dostatecné
podporovani?

Upfimné fe¢eno, budme radi za

to, co je. V soutasném svéte je
dllezité byt konkurenceschopny

a Spickove vzdeélani a vyzkum je

to, na ¢em bychom v Evropé méli
stavet a teho bychom meéli vyuzit.
Nase statni podpora je na rozdil od
statl vychodnich vys$si a na rozdil
od zapadnich nizsi, ale zase direktné
neomezuje vyzkumna témata

a umoznuje volngjsi a prirozeny
rozvoj talentl a novych myslenek.
Vyhodou nasich grantovych agentur
ie to, ze v nékterych programech
nevyvijeji tak silny tlak na aplika¢ni
vyzkum, coz podporuje realizaci
zcela novych napad(, vypadaijicich
v prvni fazi zdénlivé neuzitecné.

Jaky mate nazor na vznik

a udrzitelnost vyzkumnych center,
které byly postaveny z evropskych
strukturalnich fondG? Neobavate
se, ze jich bylo postaveno prilis?

Myslim, ze pocet neni dllezity.
Ddlezité u kazdého centra jsou

3 faktory: prfitomnost mladych
pracovnik(, nové myslenky

a mezindrodni spoluprace. Ty davaiji
Sanci a perspektivu v Uspésnosti
ziskavat finanéni prostredky

a prosperovat. Ta centra, u nichz
jeden z uvedenych faktor( chybi, se
prirozené utlumuii. Dnes Ize téZko
provadét spickovy zakladni vyzkum
bez Siroké mezindrodni spoluprace.
Z tohoto hlediska je smysluplné
podporovat velké projekty. Dllezita
jsou i centra vyuzivajici zahraniéni
Spickove aparatury. Vyzkumné
kapacity je pak mozné sousttedit
na tvorbu vysledk( bez ¢asového,
personadlniho a finan¢niho

zatizeni béznym provozem

velkych infrastruktur. Mezinarodni
spolupraci vSak nelze stavét pouze
na experimentech v zahranici praveé
kvuli vychoveé mladych veédeckych
a technickych pracovnik(. m
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Centra ELI Beamlines
a HILASE se predstavuji
skolam i1 verejnosti!

Zajem o navstévu dolnobiezanskych laserovych center ELI Beamlines a HILASE stale stoupa.
Na jare nasi pracovnici spolecné s védci organizovali edukativni exkurze, seminare, dny
otevienych dveri, workshopy a jarmarky pro verejnost a studenty, kteri maji zajem dozvedeét
se vice informaci o laserech a jejich aplikacnim potencialu. Pfrinaséime Vam prehled aktivit,
které byly v roce 2016 v centru ELI Beamlines zrealizovany.

Exkurze pro §koly - véda srozumitelné a pritazliveé 11. 4. 2016 zavitaly do laserovych center U¢astnice
Laserova centra ELI Beamlines a HILASE nabizi vyukové mentoringového programu NKC - gender a véda,
exkurze pro studenty réznych obort a vékovych ktery je urcen stfredoskolackam se zajmem
kategorii. Jejich cilem je obohatit fyziku o tematiku o technické obory. Na ELI Beamlines se studentek
laserd, ktera na zakladnich a stfednich skolach ujala védkyneé Katefina Falk, ktera je do programu
nebyvéa béznou soucasti vyuky. Nasi veédci uvadsji zapojena jako mentorka. Po akci se jim vénovala
zéky a studenty srozumitelnou formou do zakladt béhem dlouhého diskuzniho bloku. Zd4 se, ze mnohé
laserové fyziky a predstavuji roli lasertl v kazdodennim  studentky to s védou mysli opravdu vazne — velmi

Bjsi se totiz zajimaly o to, jak vypada kazdodenni prace
nasi védkyné a jak se na drahu spickového védce
skutetné pripravit.

ultraintenzivnimi lasery v oblasti védy a vyzkumu
a provadeéji s nimi poutavé experimenty.

Katefina Falk se studentkami mentoringového programu NKC - gender a véda.
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Centra ELI Beamlines a HILASE se postupné dostavaiji
do hledacku zahrani¢nich vysokych skol. 12. 4.
a 13. 5. 2016 jsme privitali nékolik desitek studentt

holandskych univerzit (The Hague University of Applied
Sciences a University of Twente]. V popfedi jejich zajmu
byly pfredevsim védecké aplikace laserovych technologii.

The Hague University of Applied Sciences [12. 4. 2018).

Centra lakaji védou i architekturou

ELI a HILASE nelékaiji jen $pickovymi technologiemi

a vyzkumem, ale poutaji pozornost i netradi¢ni stavbou.
Zejména komplex centra ELI Beamlines, ktery je diky
svym technickym parametriim naprosto unikatni.

V pribéhu jara 2016 ELI Beamlines a HILASE navstivili
studenti rliznych stavebnich skol, napt. Fakulty uméni
a architektury Technické univerzity v Liberci, Fakulty
stavebni CVUT v Praze nebo Z4ci Stfedni prdmyslové
Skoly stavebni v Praze. O profesionalni vyklad

a prohlidky se v téchto pfipadech postarali samotni
¢lenové stavebnich tyma.

Fakulta stavebni CVUT v Praze (29. 4.2016).

University of Twente (13. 5. 2016).

Stiedni primyslova $kola stavebni v Praze (6. 5. 2018).
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Dny otevienych dvefii ELI Beamlines

Centrum ELI Beamlines pravidelné porada Dny
otevienych dvefi - své brany pootevira kazdy prvni
patek v mésici. Pokud Vas zajima projekt ELI, laserové
technologie, vyzkumné aktivity, stavba nebo pfinosy

centra pro CR i svét, tak pravé v tyto dny mate
Uzasnou prilezitost uzit si krok po kroku bohaty
program a dozvédeét se vice o laserovém centru
ELI Beamlines.

Dny otevienych dvefi na ELI Beamlines (1. 4. 2016).

Rozvoj spoluprace s FJFI CVUT

20 studentl z Fakulty jaderné a fyzikalné inzenyrské
CVUT v Praze vyuzilo unikatni $ance setkat se tvari
v tvar s 10 zédstupci védeckych tym( ELI Beamlines
a zvolit si mezi nimi Skolitele pro svoji zavérec¢nou
praci. ELI Beamlines tak potvrzuje svij zamér stat
se atraktivni platformou pro vychovu nové generace
nadanych vedc0.

Studenti z Fakulty jaderné a fyzikalné inzenyrské CVUT
na ELI Beamlines.

0 navstévniky se postaraji pracovnici z laserového centra
ELI Beamlines.

Dolnobiezansky védecky jarmark

Dolnobrezanska laserova centra se také pravidelné
Ucastni akci popularizujicich védu a vyzkum.

19. 5. 2016 se napf. predstavila na 3. ro¢niku
Dolnobfezanského védeckého jarmarku, ktery je
organizovan ZS a MS v Dolnich Bfezanech. Stanek
ELI Beamlines a HILASE mél k dispozici hratky se
svetlem, laserové experimenty, laborator ve virtualni
realité a logické hry, z kterych nédvstévnici byli
nadseni.

Laserovy meé lakal vSechny zG€astnéné.

Veletrh védy 2016

Po lorské Uspésné premiéfe zorganizovala Akademie
véd CR druhy roénik Veletrhu védy — nejvétsiho
védeckeého festivalu svého druhu u nas. Akce probihala
ve dnech 19. - 21. 5. 2016 v arealu PVA EXPO Praha.
Pri této prilezitosti nemohla chybét laserové centra

ELI Beamlines a HiLASE Fyzikalniho Ustavu AV CR.

V jejich stanku si navstévnici mohli sestavit vlastni
minilaboratol, ve které ovladli laserovy paprsek. Déle
si prohlédli moderni pristroje zaloZzené na laserovych
technologiich, ocitli se ve virtudlni realite, prosli si
moderni laserové laboratofe a setkali se se zastupci
center, ktefi pro né pripravili populariza¢ni prednasky.

Studenti se diky virtualni realité ocitli v laboratorich
s laserovymi systémy ELI Beamlines.
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0 nas stanek na Veletrhu védy 2016 byl velky zajem!

Navstévnici se na chvilku mohli stat lasermanem.

Konference PIAF 2016

27. 4. 2016 védkyné z ELI Beamlines Katefina

Falk vystoupila na konferenci PIAF 2016 (Prague
International Advertising Festival) v Praze. Ve své
prednasce ,Nejvétsi lasery svéta a uméni védy"
zdUraznila, Zze zasadni soucdsti védeckeé cinnosti je
kreativita a ¢asto nevSedni styl mysleni a inspirace. m

Katerina Falk prezentovala na konferenci PIAF 2016
[(27. 4. 2018).




INTERVIEW

CHAULAGAIN UDDHAB

| believe that this project is
a great opportunity for me

Why did you decide to live and
work in the Czech Republic?

Do you have more experiences

of living abroad?

| have been living abroad for the
last six years. | lived in Paris for five
years and moved to Japan for about
one year. During the past six years,
| have visited Prague a few ftimes

in different seasons of the year.

| found the atmosphere of the city
and its surroundings very different
from other European cities that

| had visited. | have greatly enjoyed
walking along the cobbled narrow
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streets of the town and the banks
of the river. Czech people are very
welcoming, generous, and most
importantly they speak English
which makes my life easier. | also
appreciate the numerous hiking
trails close to the city where | can
enjoy my weekends relishing in
the nature. For me, Prague is one
of the most beautiful cities, rich
in history, food and culture; a nice
city fo live in. As | already liked
the place, | felt very fortunate to
receive the opportunity to work
at ELI Beamlines in Prague. It was

indeed an easy decision to move
to Prague and work in such a great
Research Infrastructure.

Is there anything in the Czech
Republic that is surprising to you?
What is really different from your
culture?

| was born in a small village in the
Himalayan region of Nepal, about
600 km from Kathmandu, yet to
connect with the highway and
power-grid. We didn't have schools
nearby the village; the nearest high
school was about two hours away
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on foot. We had to walk through
forests and cross few rivers on

the way to reach the school. When

| recall those experiences, it was
like hiking for four hours every day.
As Nepal is multicultural, multilingual
and a multi-ethnic country, there are
several festivals and celebrations
throughout the year. The Nepali
culture, the way of living and life

in general, are drastically different
from the Czech culture. Regarding
the cuisine, Czech meals usually
contain a lot of meat and potatoes
whereas rice, lentils and spicy
curies are the major ingredients

in Nepal. It is fascinating o get

to know the Czech beer culfure —
as it is an indispensable element

of everyday life. Particularly
interesting is the claim, "Czechs
drink only two glasses of beer: the
first one and the last one, the ones
in-between are not counted"”. Also,

| was surprised not to get water
served automatically in restaurants.
Maybe they are counting on me
buying a beer instead?

How would you briefly describe
your scientific career? Where did
you study and work before?
After completing my Master's
degree in Physics in Nepal,

| worked as a Physics Lecturer

in a college in Kathmandu for

two years. In 2011, | decided to
move to France for a one-year
Research Master's program in
Astronomy & Astrophysics at

the Paris Observatory. After

a fantastic year in the beautiful
city of Paris, | decided to continue
my research in the field of
Laboratory Astrophysics. | joined
the PhD program of the Pierre

and Marie Curie University (UPMC]
Paris with the Erasmus Mundus
Europe-Asia PhD fellowship.

| got a great person as my PhD
supervisor, Or. Chantal Stehlé, who
supported me in all possible ways
from our first meeting till the day

| obtained my PhD. | worked on the
High Energy Density Laboratory
Astrophysics [HEDLA) experiments.
This is a very exciting field of
Physics where one can observe

similar phenomena to those that
occur at the center of a hot star.
This can only be achieved by
advanced state-of-the-art facilities,
such as high-power pulsed lasers
and pulsed-power pinch facilities
that are capable of creating high
energy density plasmas relevant
to the astrophysical system.
After completing my PhD in 2015,
| worked as a research Engineer.

How did you get to know about the
ELI Beamlines project? What do
you expect from it?

During my PhD, | visited a couple

of times the PALS laser facility in
Prague, in order to participate in the
HEDLA experiments. | subscribed
to the newsletter of laserlab

Europe that periodically provided
the updates of the ELI Beamlines.

| also attended some of the laserlab
Europe meetings/conferences,
where ELI was always a prime
topic of the discussion. ELI aims

to be the world's most intense
state-of-the-art laser Beamlines
system and the world's biggest

and first international user facility
of Beamlines and laser research.
The ultra-short laser pulses of a few
tens of femftoseconds duration and
power of 10 PW along with a high
repetition-rate will enable scientists
to develop new interdisciplinary
research opportunities in various
fields of physics. | believe that

this project is a great opportunity
for scientists like myself who are
keen to learn more about cutting-
edge laser technology. The facility
nurtures many scientists whose
work and research will definitely
help the whole scientific community.

What is your position at

ELI Beamlines? What do you like
the most about your job?

| am working at ELI Beamlines

as a Postdoctoral Scientist in
RP2. |1 am working in the Laser
Wakefield Acceleration (LWFA)
experiments where electrons

are accelerated close to the
speed of light; these accelerating
electrons radiate their energy in
the form of '‘Betatron’ radiation

or X-rays. The primary objective

of our feam is to develop ultra-
intense, ultrashort (femtosecond)
X-ray beams that can be used for
multidisciplinary applications both
in material science and biomedicine.
| love being in the laboratory and
performing experiments, gaining

an in depth understanding of

the technical details of different
equipment and systems, and making
the experiments work. Working in

a laboratory is my frue passion.

When did you start being
interested in experimental
physics?

| did both my Bachelor's and
Master's degree in Fundamental
Physics. Many times | found it
hard to relate physics for solving
the problems of the associated
experiments. | was always
wondering what the equipment
looked like and how it worked, as
we didn't have a sophisticated
laboratory to conduct scientific
researches, especially in the field
of Physics. When | moved to Paris
for the Master's in Astrophysics,

| got a chance to visit some other
laborataries and have discussions
with scientists. After doing my
Master's internship in labaratory
astrophysics, | decided to join the
experimental research group for my
PhD and continued in experimental
physics. Experimental science is
always exciting, we use it to reveal
the mysteries and understand the
nature of physical reality.

Which physicists do you admire
and why?

This is a difficult question; there
are many scientists that | admire.
When | was in school, | started
learning science knowing Newton's
laws of motion. Newton remains
the first among Physicists to
admire. In the twentieth century, we
added scientists such as Einstein,
Maxwell, Planck, Schrédinger,
Curie, Chandrasekhar, Feynman
and many more to the list. Their
ambition and dedication to science,
enlightenment and progress are
spectacular. m
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HILASE CENTRE OF EXCELLENCE ,,TEAMING FOR SUCCESS"

Koncem kvétna 2016 se Uspésné
zavrsila spoluprace laserového
centra HILASE s renomovanou
britskou organizaci Science and
Technology Facilities Council (STFC)
na spolec¢ném projektu ,HILASE
Centre of Excellence - Teaming for
Success". S navrhem strategického
partnerstvi uspélo centrum HiLASE
v histaricky prvni vyzvé aktivity
Teaming evropského programu
Horizon 2020 spolecné s dalSimi
dvéma projekty v Ceské republice.

Hlavnim cilem Teamingu je

prispét k rovnomeérngjSimu sireni
excelentniho vyzkumu v rémci
Evropského vyzkumného prostoru

a k prekonani rozdil mezi ¢lenskymi
staty a jejich regiony pfi rozvoji
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a vyuziti vyzkumného a inovacniho
potencidlu. Touto aktivitou se
zéroven Evropska komise snazi
podpofit navazovani uzsich vztah
mezi prestiznimi evropskymi
vyzkumnymi institucemi a aplikaéni
sférou a zajisténi maximalnich
dopadl vedy a vyzkumu pro
spolecnost.

Projekty vybrané pro 1. etapu ziskaly
grant v max. vysi 500 tis. eur. Tyto
finan¢ni prosttedky HILASE a STFC
vyuzily ke zpracovani komplexniho
Business planu s cilem upgradu
Centra Excelence v 2. etapé. V rdmci
pripravy Business planu centrum
HIiLASE oslovilo stavaijici i budouci
uzivatele v Ceské republice,

ktefi maji potencial rozvinout ve

spolupraci s FZU AV CR, v.v.i., odvétvi
laserovych technologii a posunout tak
Ceskou republiku na predni pfitky v této
oblasti na svétoveé urovni.

HILASE nyni predloZi zpracovany
Business plan Evropské komisi

k zhodnoceni. Projekty, které uspéji

v 2. fazi aktivity Teaming, maji moznost
ziskat az 15 mil. eur na rozvoj svého
vedecko-technologického potencialu

a jeho vyuziti v aplika¢ni sféfe. Budouci
centrum excelence bude otevieno
uzivatellm z nejrlznéjsich odveétvi

v rdmci celého sveta. Stane se tak
ddleZitou inovativni platformou pro
efektivni komunikaci mezi védecko-
vyzkumnymi organizacemi a high-

tech firmami s cilem podpofit synergii
a kooperaci. m
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HILASE NEWS

Meet BIVOJ

The most advanced high power
laser of its kind in the world has
been installed in the HILASE
laboratory at the beginning of

this year. The system has arrived

in Dolni Bfezany after more than

a 1500 km journey across Europe
from Britain. The researchers

from HIiLASE and the Centre for
Advanced Laser Technology and
Applications (CALTA) of the STFC
Rutherford Appleton Laboratory (UK]
are currently working hard together
on its commissioning to provide

a laser capability significantly more
powerful, efficient and stable than
current systems across Europe.
BIVOJ is a 100 J-level, diode-pumped
solid-state laser based on cryogenic

gas cooled, multi-slab ceramic
Yh:YAG amplifier technology. The
brand new pulsed laser system is
offering both high energy and high
repetition rates. Until now there
have either been high energy lasers,
which are limited fo the order of
pulses per hour or systems that
produce many pulses per second
but only at relatively low energy
levels. The combination of the two
paves the way for a broad field

of new applications.

Director of STFC's Central Laser
Facility, John Collier, said: "We are
moving info new exciting fimes in
the field of laser research. Being
able to combine high energy and
high repetition rates is a major step

forward. Now proven at this current
100J energy level it has the potential
to be scaled to even higher energies
opening up a whole new realm

of possibilities for both industry

and research.”

Tomas Mocek, the Facility Director
of HILASE, said: "l would like fo
express my big thanks to our
colleagues at STFC for their hard,
professional, and fully devoted work
on this challenging project. The best
part of this success story is that
HILASE and STFC shall continue
over the next years in strategic
collaboration and in building solid
academic and industrial user
community for the 100 J laser." m
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HiLASE Centre and Gigaphoton Inc.,
a Japanese leading-edge fechnology
company in the semiconductor
industry, signed a two years
effective collaboration agreement on
a joint research project. The project
was launched on April 1, 2016.
Gigaphoton Inc. engages in
developing, producing, and marketing
of excimer laser light sources,
extreme ulfra violet light sources,
and lithography light sources for
lithography tool suppliers in the
semiconductor industry globally.

The HiLASE team has been actively
working on development of the high-

repetition lasers and laser systems
for industrial applications including
the extreme ultraviolet (EUV)

lithography. Following the successful

in-house R&D at HILASE in the past
few years, both teams have now
joined their forces aiming fo extend
the current technological limit of
the 100 kHz, 500 W picosecond
thin-disk laser to the 1 MHz, 1 kW
level. The project, with total budget
of 200,000 EUR, is fully funded by
Gigaphoton Inc. which clearly shows
the ability of HILASE fo attract

the interest of private industry.

The successful cooperation on

this research project will enable

HiLASE to fulfil its role as a driver
for innovations and reliable partner
for high-tech industry with global
impact. Gigaphoton's laser light
sources have been infroduced by
most semiconductor manufacturers
in Asia and are gaining rapid
acceptance in Europe and USA.

As the result, in just over 11 years,
Gigaphoton Inc. has increased its
world market share to almast 50 %,
from a single-digit market share in
2000 when it was founded. m

For more information:
www.hilase.cz
www.gigaphoton.com



ELI BEAMLINES

MCV 400 - CNC frézovaci centrum

MCV 400 - CNC frézovaci centrum [detail)

Nove technicke dilny
na ELI Beamlines

Laserové centrum ELI Beamlines se mize pochlubit novymi technickymi dilnami, ktere
jsou plneé vybaveny a zacatkem roku 2016 byly uvedeny do provozu. PrinaSime vam
galerii fotografii, na nichz mtzete vidét nejnovejsi zarizeni, pomoci kterych technicky
tym vyrabi nepostradatelné komponenty pro stavbu unikatnich laserovych systemu
na ELI Beamlines. V dalSim cisle Newsletteru se miizete tésit na podrobnéjsi clanek,
ve kterem se doctete, s jakymi stroji nasi technici kazdy den pracuiji a jake vyrobni

technologie ve sveé praci vyuzivaiji.

LCV 500 - CNC frézovaci centrum
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LCV 500 - CNC frézovaci centrum [detail)
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PL 240LM - soustruznické centrum [detsail) Unimax TAP1 - stolni vrtaéka s integrovanym systémem
pro fezani zavitd
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SERIAL

ZENY V ELI e

Vybrat si dobreho partnera
ie velmi duleziteé

Katerina Falk navstévovala stredni skolu v St. Andrews ve Skotsku, vysokou skolu studovala
v Londyné a své univerzitni studium ukoncila doktoratem v Oxfordu. Po ¢trnacti letech
stravenych v zahraniéi se vratila zpét do Ceské republiky a zije zde se svym Svédskym
manzelem a dvouapulletou dcerou. Pracuje na pozici senior scientist v laserovém centru

ELI Beamlines. O tom, jak se ji zde libi, co ji bavi a momentalné naplnuje, se dozvite

v nasledujicim ¢lanku.

Védkyné Katerina Falk pred laserovym
centrem ELI Beamlines v Dolnich Brezanech.

Jak se Vam libi v centru

ELI Beamlines? Jaké je Vase
védecké zaméreni? Co mate

v ramci projektu ELI na starosti?
ELI je velmi unikétni projekt a pro
védce je to opravdova vyzva.

Moc se mi libi nds mezinarodni
tym, ve kterém jsem nasla mnoho
dobrych kolegU i pratel. Navrat do
CR ovsem nebyl bez kulturniho

Soku. Zabyvam se studiem hustého
plazmatu a extrémnim stavem
hmoty. Na ELI pracuiji v tymu RP5,
kde pomaham vyvijet rovnou nékolik
systému. V tuto chvili se soustfedim
predevsim na vyvoj nového
sekundarniho zdroje urychlenych
elektron( a rentgenového zareni

v podobé betatronového urychlovace
fizeného laserem na stadium
hustého plazmatu a pevnych latek.

Rikate, ze vas navrat doprovazel
kulturni Sok. Ceho se tykal a na co
jste si tézko zvykala?

Jednalo se predevsim o urcité
stereotypy, napf. pohled na zeny

a predevsim jejich roli v roding, ktera
je zde stéle vnimana velmi tradi¢ne.
Takeé je tu zvySeny stupen xenofobie
oproti zapadnim zemim. V CR se dba
na vice formalit na Gradech i v préci,
na zapadé. Na druhou stranu tady
ale zazivam i ptiiemné zmény. Cesi
maiji radi pohodovy Zivotni styl, je
zde méneé stresu nez na zapadé.
Kultura a sportovni akfivity jsou
¢asto dostupn@jsi. Jsou tu kvalitngjsi
Skolky, lepsi zdravotnictvi a celkové
lepsi prosttedi pro rodinny zivot nez
v USA a Brifanii.

Co Vas privedlo k zajmu o fyziku?
Je za tim rodinna ,anamnéza”?
Fyzika mé zajima od Utlého détstvi.
Tehdy jsem méla velky zajem
predevsim o vesmir - astronomie

je typické cesta deti k véde.
Podporovali mé rodice, ktefi jsou

oba inzenyfi a od détstvi je také
fascinoval vesmir. Mé znalosti ale
pozitivné ovlivnily pfedevsim porady
a knihy od velikant jako Jifi Grygar,
Carl Sagan nebo Stephen Hawking.
K tvrdsi a cilevédomesi praci

ve Skole mé pak nakoply r@izné
pripovidky o tom, Ze fyzika neni obor
pro holky. Chtéla jsem dokazat, ze to
neni pravda.

Domnivate se, ze ceské stiedni

a vysoké skoly dokazou obstat

v evropské a celosvétové
konkurenci? Pro¢ jste se rozhodla
studovat v zahraniéi, a ne v Ceskeé
republice?

Myslim si, Ze ¢eské skalstvi je
urcité v mnoha smeérech kvalitni,

i kdyZ obtas mirné rigidni. Cesti
studenti i absolventi jsou ve svété
konkurenceschopni a mnohdy
opravdu Uspésni.

MU pribéh je komplikovany.
Odchézela jsem v dobé, kdy fo

s ¢eskou védou vypadalo $patné,
predevsim kvdli podfinancovani.
Britsky vzdélavaci systém se mi
libil. Byl flexibilngjsi a ukazal mi
odlisny zptisob mysleni od toho
¢eského. Na sttedni Skole jsem sice
dostala méné faktickych informaci,
ale naucila jsem se samostatnému
a kritickému mysleni, coz je pro
zivot hodné dulezité. Diky plsobeni
v zahrani¢nich vyzkumnych
laboratorich jsem ziskala unikatni
zkuSenosti a technické znalosti,
které se mi ted pfi vyvaoji systém
pro ELI hodi.
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V ramci projektu Mentoring
pomahate technicky nadanym
stiredoskolackam s vybérem vysoké
§koly po maturité. Z jakého divodu
jste se zapoijila do tohoto projektu?
Myslite si, ze ve védnich oborech je
opravdu malo zen?

Ano, jedna se o projekt, ktery
pomaha divkam pfi vybéru

vysokych skol se zamérenim na
technické a védecké obory. Vénuiji

se studentlim v rémci raznych
program0 jiz mnoho let. Specializuiji
se predevsim na poradenstvi
tykajici se studia v zahranici,

napf. v rdémci programu Fulbright
Commission a Open Society Fund.
Béhem studii a prace ve véde jsem
si ovsem nemohla nevSimnout, Ze
Zen je v téchto oborech opravdu
hodné malo a je to horsi, ¢im vyse
stoupame po kariérnim zebficku.

A nedostatkem falentu to vazne
neni. Sama jsem zaZila dost situaci,
kdy okoli pochybovalo o tom, zda
fyzika je obor pro Zeny. | z toho
dlvodu se snazim byt oporou mladsi
generaci, mozna snad i vzorem

a inspiraci. V tomto ohledu je
program Mentoring vynikaijici.

Myslite si, ze je dalezité védu
popularizovat? Jak byste srovnala
pristup k popularizaci védy

v zahraniéi a v Ceské republice?
Jsou v tomto ohledu Cesi Gspésni,
nebo bychom se méli vice
inspirovat ze zahranici?

Jé vérim, Ze bez popularizace

veédy bych dnes pravdépodobné
sama vedu nedélala. Urcité je

to dllezité nejen pro vzdélavani

a rozvijeni zajmu Siroké verejnosti,
ale predevsim pro ty nejmladsi, které
touto cestou mizeme inspirovat

na cely Zivot. U nas v Cesku mame
dlouholetou tradici popularizace
vedy, které kraluje velikan Jiti Grygar.
Obecné je ale bohuzel ¢esky pristup
mirné zkostnatély, védci byvaiji

pfi vykladu ¢asto pfilis technicti

a Ipi na pro Siroké publikum méné
zajimavych detailech. V zahranici se
vzdy hraje vic na ten "wow effect”,
ktery moznd nepouci o kazdém
detailu atomovych struktur, ale Iépe
upouta pozornost a probudi Uzas

a zajem o védu.

Domnivate se z pozice védkyné

a zaroven maminky, Zze lze Uspésné
skloubit rodinny a profesni

Zivot? Co byste na zakladé Vasi
zkuSenosti doporucila budoucim
maminkam a védkynim?

Jako matka a veédkyné vim, Ze
rodinny a profesni Zivot skloubit

Ize, a to bez vétsich problémd.

Radu mam jedinou: vybrat si
dobrého partnera, ktery se o praci,
déti a domacnost podéli. Ve véde,
stejné jako v jinych oborech, kde
jdou znalosti rychle kuptedu, nelze
odejit na nékolikaletou matefskou
dovolenou nebo kazdodenné po préci
nastupovat na druhou sménu. Pokud
se povinnosti v rodiné a domacnosti
sdili mezi partnery rovnym dilem,
neni ovéem zadny problém se ve
vede udrzet.

Mate oblibenou védkyni, které si
opravdu vazite, a dalo by se Fici, ze
je Vasim vzorem? Mohla byste Vasi
volbu zdvodnit?

Mezi mé velké vzory pattila
vyznamna astrofyzicka Jocelyn

Bell Burnell, jejiz pfibéh mé velmi
inspiroval. Prosadila se navzdory
tézkému Udélu v rodinném

i profesnim zivoté a nikdy

nezahorkla. Méla jsem tu ¢est poznat
ii osobné a mohu potvrdit, Ze je to
Uzasna zena. Mozna ale Ctenare
prekvapim, kdyz se pfiznam, ze
velkou inspiraci pro mé byla Ellie
Arroway, smyslena postava vedkyné
z knihy Kontakt od Carla Sagana,
ktera byla predlohou pro celovecerni
film uvedeny pod stejnym nazvem.
Ellie byla shodou okolnosti stejné
jako Jocelyn také astrofyzicka

a obdivovala jsem u ni obrovskou
osobni silu, dravost a zaroven az
détinskou zvédavost a romantickou
viru v Cistou védu.

Jakych profesnich cilt byste jesté
rada dosahla?

Vzhledem k tomu, Ze jsem zatim na
zacatku své kariéry, tak téch cilt je
opravdu mnoho. Tésim se, Ze povedu
co nejdfive néjaké studenty. Nejprve
na bakalarské a magisterské Urovni
a brzy po tom i doktorandy. Také
bych réda ucila nebo prednésela

na univerzité. Uceni jsem si zkusila
béhem doktoratu na Oxfordu a maoc
me bavilo a naplfovalo. Hlavnim
veédeckym cilem je, aby projekty pro
ELI, na kterych pracuiji, fungovaly.
Jsou to opravdu ndrocna témata, ale
urcité stoji za to. m

Na ELI Beamlines Katefina Falk plsobi ve vyzkumném tymu

zaméreném na fyziku plazmatu.



TELEGRAPHICALLY

Perspectives of ELI for the European Research Community

On the 31st of May and 1st of
June, 20186 the ELI [(Extreme

Light Infrastructure] Delivery
Consortium (ELI-DC) International
Association [AISBL] organized

a meeting about "Perspectives

of ELI for the European Research
Community". The meeting was held
at the ELI Beamlines laser center
in Dolni Brezany.

The main goals of the ELI-DC AISBL
are to coordinate the three ELI
pillars (ELI Beamlines in the Czech
Republic, ELI Attfosecond in Hungary,
ELI Nuclear Physics in Romania)
and to preserve their consistency
and coherence as one pan-
European Research Infrastructure.
The consortium also initiates the
negotiations with prospective
member countries of the future
European Research Infrastructure
Consortium (ELI-ERIC), which

will provide open access for the
international user communities.
The meeting was opened by

the director general of ELI-
DC AISBL, Carlo Rizzuto. The
individual ELI laser centers were

infroduced by their directors

Jan Ridky (ELI Beamlines in
Czech Republic), Nicolae-Victor
Zamfir (ELI Nuclear Physics in
Romania) and Lérant Lehrner (ELI
Attosecond in Hungary). Three
round tables with titles "Optimizing
the Organizational Structure of
ELI", "Enhancing ELI's Capabilities
through Efficient Partnerships”
and "Best User Access for

From left: Constantin Haefner
(Lawrence Livermore National
Laboratory), Catalin Miron (deputy
director general of ELI-DC AISBL),
Roman Hvézda (ELI Beamlines
project manager), Jan Ridky
(director of Institute of Physics),
Lérant Lehrner [managing director
of ELI-ALPS], Karoly Osvay
(scientific director of ELI-NP).

a Sustainable Operation of ELI" were
led by the ELI Beamlines project
manager Roman Hvézda, Research
Technology Director of ELI-ALPS
Karoly Osvay and Scientific Director
of ELI-NP Sydney Gales.

The main goal of the meeting

was tfo identify and share with all
present and potential ELI partners
the main directions of cooperation
and to fully realize the potential of
the ELI — ESFRI project, as the first
international high-power laser facility
for users. m

Carlo Rizzuto, the director general
of the ELI Delivery Consortium
International Association.

Nicolae-Victor Zamfir (ELI Nuclear
Physics in Romania).

38

Participants of the 1st meeting
about perspectives of ELI for the
European research community.

The entire meeting was held

at the ELI Beamlines laser center

in Dolni Bfezany.

Roman Hvézda, the ELI Beamlines
project manager.

The meeting was full of stimulating
discussions.
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2" ELIMEDICS Workshop

The 2 ELIMEDICS Workshop was
held at ELI Beamlines on the 3™

and 4™ March, 2016. ELIMEDICS

is a regular workshop which

aims to promote user activities
related to biological and medical
applications using the secondary
sources [ions, electrons, X-rays)
foreseen at ELI Beamlines. Within
this framework, the aim of the 2
ELIMEDICS workshop was to discuss
with national and infernational
users the capabilities of different
experimental areas at ELI Beamlines
and to gather advanced user
requirements in order fo influence
the future development of the
secondary sources currently being
implemented.

The workshop gathered around
70 international specialists of
different disciplines including
Physicists, Biologists, Chemists,

Material Scientists, Medical
Physicists and Medical Doctors from
the Czech Republic (about 50%) and
other European countries (Germany,
Italy, UK, Hungary, France, Portugal,
Romania). They contributed to high-
level presentations and discussions
on the ELIMEDICS program topics.
The presentations were distributed
as follows:

* B talks on Radiobiology Effects of
Short Particle Bunches

« 6 talks on Radiotherapy with Laser
based Particle Beams

» 2 talks on Biomedical
Infrastructures in the Czech
Republic

* 4 talks on Imaging with advanced
X-ray Sources

+ B talks (out of which 5 were by
ELI Beamlines young researchers)
on Applications and User
Availability at ELI-Beamlines

Moreover several students (about
10] have actively participated in the
workshop through oral and poster
presentations. The gender issue
was also positively addressed
with the participation of women at
around 20%. On the basis of the
oral contributions given by globally
recognized specialists during

the workshop, a final round table
discussion was also carried out
exploring future user directions
which might be followed. For
instance the collaboration with
national biomedical centers will

be intensified; additional European
countries will be involved as well
as the plasma medicine community.
Moreover specific topics, such as
pre-thermal approaches to pulsed
radiolysis, pulsed radiotherapy
with and without chemotherapy
and personalized medicine, will be
addressed. m
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TELEGRAPHICALLY

Her Excellency Ambassador Nadzirah Osman
visited ELI Beamlines

Benno Willke visited ELI Beamlines

Prof. Benno Willke, the leader of

the laser group at the American
Enterprise Institute, came to the
Czech Republic at the end of March.
His program was really busy but he
found fime tfo visit the ELI Beamlines
laser centre in Dolni Bfezany.

Prof. Willke is responsible for

the Advanced LIGO pre-stabilized
laser subsystem. He is a member
of the team that observed ripples

in the fabric of spacetime called
gravitational waves, arriving

at the earth from a cataclysmic
event in the distant universe.

This confirms a major prediction

of Albert Einstein's 1915 general
theory of relativity and opens

an unprecedented new window
onfo the cosmos. m

L

On February 11th, 2016 Her
Excellency Ambassador of Malaysia
to the Czech Republic Nadzirah Binfti
Osman visited the ELI Beamlines
and HILASE laser facilities in Dalni
Brezany. The director of the
Institute of Physics Jan Ridky, the
ELI Beamlines Manager Roman
Hvézda together with the HILASE
Scientific Coordinator Tomas Mocek
guided Her Excellency through both
laser centers. The four contained
an expert explanation presented

by laser and experimental scientists
in order fo introduce Her Excellency
Nadzirah Osman to experimental
programs which are planning to be
realized at both laser centers. She
summed up her impression in the

sentence: ,Very impressive facilities.

| hope that Malaysia can establish
collaboration with ELI and HILASE
in the near future". m

Her Excellency Nadzirah Osman
with her colleague Nurmiza
Zakaria and representatives of the
Institute of Physics CAS.

ELI Beamlines Newsletter 13 | August 2016

Cenu MIPIN 2016 vyhrava ELI Beamlines

Budova laserového
centra ELI Beamlines
ziskala "realitniho
Oscara" - cenu MIPIM
2016 v kategorii Nejlepsi
primyslovy a logisticky
projekt. Ocenéni bylo
vyhlaseno 17. bfezna

ve francouzském
Cannes v ramci

27. rocniku Veletrhu
investi¢nich a realitnich
prilezitosti. Autorem
projektu je mezindrodni
architektonicka kancelar
Bogle Architects. m

Zactatkem kvétna se

v Praze poradal jiz

22. ro¢nik tradiéni
bézecké akce Volkswagen
Maraton. Bézi se hned

ve Ctyfech kategoriich

a letos ovladli sportovci

z ELI Beamlines svym
vynikajicim vykonem
firemni Stafetu na 3x10 km
+1x12,195 km. Jifi Vaculik,
Martin Fibrich, Martin
Horacek a Pavel Trojek se
s celkovym ¢asem 2:42:19
umistili na sedmém misté
z 595 Stafet. m




STATISTIKY E

Foreigners
out of Total Amount

ELI 303 employees in Adin st
96 128

Admin Staff Research team

62
17 Foreigners

Foreigners out of Total Amount

out of Total Amount in Research Team
in Technical Staff

79

Technical Staff

Total number
of employees

Employees Total Research Technical Admin
Foreigners Team Staff Staff

HILASE 60 employees

14

.
Employees Women Research Technical Admin
Team Staff Staff

Employees and Countries

Ahdddddadi Slovalda Etiopia

Lithuania

i ELI Researc! hers i ELI Technical support i ELI Admin support

42 ELI Beamlines Newsletter 13 | August 2016



L

beamlines

info@eli-beams.eu
www.eli-beams.eu

* % % EUROPEAN UNION =
: o European Structural and Investing Funds
* Operational Programme Research,

4
* X .
FZU M Development and Education MINIS TR Y OF EDUCATION

* %



