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Department of Radiation Physics and Electron Acceleration at the ELI-BL
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The ELI (Extreme Light Infrastructure) is a unique European project to build large research facilities. ELI-Beamlines as a cutting edge
laser facility is in Dolni Bfezany near Prague. ELI will be delivering ultra-short, ultra-intense laser pulses with extremely high peak
power. It will make available laser beams over a wide range of intensities for multi-disciplinary applications in physics, medicine,
biology, material science, modeling astrophysical processes under the conditions of terrestrial laboratories and fundamental
sciences. With the ELI-Beamlines lasers new physics regimes when, as yet, unexplored processes come into play, will be accessed.
The ELI-BL has several scientific departments aimed at the laser facilities development and at conducting experiments and theory on
a broad range problems. One of the department is the Department of Radiation Physics and Electron Acceleration (S. V. Bulanov is
the department leader). The objective of this Department is the development and operation of stable and reliable laser-driven sources
of high energy electrons and hard electromagnetic radiation for applications and for fundamental sciences. The Department consists
of the following groups: a) X-ray Sources, b) LUIS Beamline, c) Electron Acceleration, and d) High Field Initiative Project.
The program includes the laser wake field acceleration of ultra-relativistic electron beams with energies reaching tens of GeV. Their
collision with multi-petawatt laser radiation will provide the conditions for entering yet unexplored regimes allowing studies in
fundamental science including studies of the high power gamma-ray flash generation in the radiation friction dominated laser plasma, Pr- S. V. Bulanov,
nonlinear quantum electrodynamics of relativistic plasmas, and probing the nonlinear vacuum texture. QSTER AR 7 =0 —
Recently we had an international review of the LWFA scientific program. The world leading experts have visited the ELI-BL as a
reviewer team. Among them was Dr. Masaki Kando from the KPSI-QST.
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Important application of the laser accelerated electrons is also in construction and operation of the laser driven compact X-Ray Free Electron Laser (X-FEL)
for generation of coherent electromagnetic radiation in the range from XUV to hard X-Rays.

The sources of incoherent X-rays based on the interaction of ultrashort laser pulses with matter will be in the routine use at the ELI Beamlines facility. The
sources that are being implemented include, in particular, high order harmonic generation, advanced plasma X-ray sources (K-alpha radiation) and sources
based on relativistic electron beams accelerated by laser such as betatron radiation and inverse Compton scattering. Key benefits of those X-ray sources are
in providing photon beams of high photon energy, extremely high spectral brightness, ultra-short pulse duration, and in the ability of internal X-ray pulse
synchronization to infrared and visible laser pulses or electron bunches for advanced pump-probe experiments.

The HIFI project is established to be the leading project in the high field science. In contrast to other approaches we are emphasizing the synergy between
the theory and experiments and building a strong theoretical group to develop new ideas for experiments. In parallel we are building a computing center
aimed at conducting computer simulations. The project will advance our knowledge of laser accelerated electrons and ions as well as high energy photon
generation in novel regimes when radiation friction and quantum electrodynamics processes, such as electron-positron pair creation and vacuum polarization,
become significant. The department members actively collaborate with the scientists from the KPSI-QST, regularly publishing scientific papers in the high
scientific level international journals.

The department has several internship students coming from the Czech universities and from other countries.

Department plays the important role in organizing international scientific conferences. On 24-27 August 2021 we have the ELI Summer School (Dr. Gabriele
Grittani is a chair of the school). Young scientists from the KPSI-QST are welcome to attend the school. The registration can be made at the web page:
https://indico.eli-beams.eu/event/393/page/360-poster-session-competition.

V—H—mREFOEZLTARIZ. XUVHOLEXBRITOEBMNIL -/ NERRHRZERTEEHDL—F —ER &
VIR EBBEETFL—H —(X-FEL) DB ELEIFIZEHNET BEL—F — I AW EroREERICE T
vaAb—LUIXBRIRIZ ELIE—274V R TEFWIERAIANET, EEINTWEY XL, K2, BREGAXE
& GELTIXZXRY —AK-TIVT77BE) BLUR—F oV AL H IV 7R BEL L DL —H —| L > TimiR
INEREHROETE-LE XY —ANEINET, INLOXBRBRDELF &I BETF VX — EFIZHW
ARINVIBE B3 W ADRFE—LER BT LY, BLURARELFTHRL—F— IV RFAIZTE TNV FICH
FTLREIXBR VAR HOBEEICHNET 2N BE LRV 7 7o—T7KRETRICLE Y, HIFI( High Field
Initiative) 70V 2 7N3, §REBRAFDOEIR /oVz 7 N L TRILINELE, DT To—FLidXBE 2, LD
IIBRYLEROEERMRLZBRAL, EROEDDHLWTATT2HRTLLODBRILEBRZIN—TEBELVET,
BITLC IVE2—F—232—Ya DEREBRLLEZOVE2—T4 0 TRV I—2BELNET, 2OTaV=7N4,
ETUBETHNOERCEZRBLLOBRHNBEBLETER/NF 7O LANERICNLLEI, L—HF —ThRS
NEETFTUAAY, BIUHFHLVWERTOB IR I —AFERICETL20BEEROET, FRDAV /=3, KPSI-
QSTORFHRYBRERIH L. BFER/RXLGHFEL~NVVOEBED x—HIVICEREIZRITL VTS,

¥R, FzIDKRFCHDOBENLDA VI =2y TENFIANNET , EFF1L, BEBERFELROBEICEWTE
BRRBZREAELCNET, 202158A24~278 ., ELIY < — X7 = B3HYFT (A7) L7 =HENRZERDH L S. V. Bulanov with P. Stech, student from Imperial College,

2BHUNET), KPSI-QSTOZE WA FHIIFRICEMTEET, BRITRDOWebX—ITITIZLNTEET, United Kingdom
https://indico.eli-beams.eu/event/393/ 77/ 7 LR 7 2o —¥ Stecht§ (N 3L
https://indico.eli-beams.eu/event/393/page/360-poster-session-competition RFEREE)

(ZEFR:. EFE-LHFHFIARCEIORF) R _IR)

(EFRFEMATEBRAE LFEMFT 70— S. V. Bulanov])
B 78 W41 (2021 -8 B %) = 5



F RS

FE27TEQSTHRE I+ —

8258 (K)IZ, TERNIIDEH LA THD)E—MERIYEALT, BRRAAHFEFAR LV I—RERFEFARIN—TDEFRA - £
BHEBYR Ly I—ab—L U NBAIRFEIIN —TDON)— L D2— LA - LEFEEN, RLADERBRBIZOWLWTEBMNFL A,

EREIFATEIL EENSSFITNT U RKEDRY 7+ —NE S K HEK (Stanford Synchrotron Radiation Lightsource) DE— 254 (
BL5-2) ¥, MY E&F v 7abu(PETRA I, DESY) DE—LF74VPOMIZENTUT ) E—NER(BE 2B X ETF 5 X ARPES) DR F2%
BANLEL . BREBRAT RRER 2 QYL EMDARPESE B Tld, E— 254 8180, RBLE - A E ORI #p, 251213 B $HARPESSHRI 20y
BRI BPCERAEICLY T RBY L > TWET, 2L, AP EXN - X - BECRBEAN)7LORERH, SSLIEGREERDT —7INVERLY
IZBAL UL, R TOFHFIE -V R—MRLETT, RHEB L, INONERDIBLEROBY\VIERTIIRM Xy 7 Lo CWET
2, KRB -BRHIL->TUL, VE-MER TERMMYE E DT RNBAABRN AR TIEATREICL>TEELE, & BRICBEWTE, Y
E—Mb-BEILIZEITARIBLEZED UTK(RBNHLLRLCVET,

IN)—ZX LT EIL, BEANEARBTICHLIEZAOXREBETFL—Y—#
K (SACLAYDE =294/ (BL1) T2021ABRIZITT /=K RICE ML L=, PERIZ20A
DEI30ANE ML COWEEREZ, D KB RH KR SPring-8I2 % BT 54 A6
TERLELE E—L2I7MVCEREED)E—MEF ARIIETATELVWRALTTH
BRRBAIAY—=IEFERL D) TIVIALDA T AT —F —RIB 2 BRI
LAEZYIZL->TC BEF 7V BT /A LDLE B OLNET—F—IEREKT 5
TF—F = FoNELE, 2021BEADRBERIRINEL 2, BN LOE AL/ H 8
LOT, REDERIEANSEWTAEREL TERTLT EITL->TWET,, 28 MIC
— . zoom& &I EZE D UNLYISTT,
774 Txb ifbnE E(SACLABLLIT
)

(BIFE XM FEHER BRALMFEFHE L/ I—K HBE &K IL—LUVMRARAEIIN—T
LEHER N)—K V=—LX BBEHRITI—7 EHHFER 5F RKWA)

B oa #7240 (2021 8 A 7)



BT 58 £8
SA KSR CONAIZZELU-DNAEE B 2 0 FL~L TR #RAL T 5

B R A L2 I Tld, BN RO RER B > TONAICH ONATR ) N LSS, REKIC
HANEAICIZBHEFEZDOB NI 7RI —B/E(N)y 7 ARIZ2E R LB G EL E-T
EU2), NI MILERBENELLLEZOoNTNELE, 77RF —E B, fa
FRACERRBIZAR(EH>TWBY T RINTWELEY, 20K BIZI( D D>TWEL

ATl
ZZT TR IIONAICELABICB PRSI CR T M/ SAMSE (AFM, BDTRETS
FC.ONAEBLBRETL2F2THEICL. DNAEBH OB R BN $5Z0ICRIILELE, hE R EREENCRE

ZTTRLCVBDIR 77 RIFLHEN B TARDNAIZ e 2 B 352212 L > £ U/2DNAR
B 5T RILLESDOTT(M2), DNAZARR CREINEL 2, ZODNALIZ, DNAR D1 B
IZHANABNRY D B EP AR S LTV B F IR EINELE, JORD VR MR ELT
DNAZE 4 DR 4RE AL ML ELE,

RETIIINSDORTH 7 BHRFELRAVONAEHEOBRERM LAV SEXELRE
CRHETTELLONAE B LRI ERR BLOBHERZH/NTWET,

1 R-F 7 SAKER
RTM7BEMFIIER 70— TRABFEDO—ET,

KMERLELSGERORE L TEELC SHRL

gﬁgﬁi AEEREFITRZLF TREODHIREH

&2 DNA#EH WL LG KBS 7 7R —#EH

(EF&a EFIHF ETEFRFAEN DNABSHLEHAE/ L —7(£H)
ETEINEMEN ERRBERBBH N —T(HiiE) THHMFTE F5F &)
BEw A=) (202158 A 9)



o Fb B BN

BEAMFHAET(RERR)NLETIOS (JER  ~5km, AR RRORAAD), (LELIIHE20D
BTAE2FEON L Rb-72&RICHTIAREYEZEMNET,

BRZRAITNEA21B (L), TARPINLDIBECERZLEBDHL, BEAKRLZIIRT -NME VB EHY, 2
DBIRRTARITDIREDNIABIEIDI WL >TWELE, KR RRMOLANEFI0BTEIELET,

LR RLTELERE(SABInA) -

EZ .~ BT 28-13 V= ToEFLCE

;ﬁﬁ);:;g:?imﬂ{am& B9 B 1385~ 1885 CORRIELE, RRITIMEIOR
T2V REBEMENTT, (2021.8.21)

NIFFRA 00 NEFEEXT:100H

WebHAk:  https://www.hunchukan.jo/

BABENBRBL VLA RAE,. BEORREBIWIEHREIN TWLEITRRDY A (FHEEI100058K L) 1T
T, VAORBNHEVELZ W) —FRIEAD L) E Y DRBEPSHNELE, (BRRICR-TRENICL -
VEOHEIHNET,) 20U AEEDE, hOTuduY |  TESITWEILINAEYOR THLE, Z0ORE
BlAWArEBHEIMNELNEZ)TT, ERETIIMBLEROERSPWLTNIL, FRAIBEIIFCISUY
DELELIFIZR>TLEIDTIEL WA IYD, RRARICIEFEBE (BN B)ELERTHLA A Fa7
Z10BY, FHYLTOV) ey FaFRIERINEETEHELWE R I THEIY, &, #LLTWEEEELE,
(FEAZRUSMICHEN TOAERTENIC, TBREE NIV BRYBTHA, DWTISME->IXH ¥ 88
SBLAIDBEENTEELE,) IOERREICIIBERZIHROZER, BROZREBRTINTWET, T4, &
RORE BHCHI-YLEBLEZBATLIIXETEETDT, —EFH AL TATUIYHITLLID,

XULELERMWIFIBDHARITED XX 77 FE L LEPROECTICEW U AN E IZZELONET,

TVWREEHELALLELE R IAD

BEBEENRLWITXLVDEHE, §HDOE(TNNERNGER(T7VF27)BFRBETRINTNET, KOV FIHRIRF T,

B 7 B 240 (20218 A %) (EFE—LMFERPAELCEICOREZEE) AR R)



BENICLELFE B
(172 $#BERELIZOWT])

1. 8B(XD)>UTTN?

$EYIE, ACDEB(EB)ERTDLEANBRYNBEVIE - TWAIYS
ZOABENFLLNZY, FACEIXHBLWOIY T, TR TDH#EE ¥
[Ehi DsEB |D2EENHNE T,

El
AEELA VS FCEZ - UIRBRRECT < g
W, MR Z AR ICLTEBONLY T LY R ACE: g ?

TH o CDIINRAET LD, RIFOFRENZ R CLELL),

3. B oosEBYIL?
FBOFEEYII, EBYB)DERLZETLAITINY ZOEBNEREIC
EONWTW(FHENH:Z - TONV)BEDIYENVWNT T,
Bl ARy B TEM G L E ST BEAE(IDNAS) E-7,
Bl12: REB(LFTETCLEREPZE S/, BERFAND TN WLHAES,
LHOBEBCEIRI| Lot el RICBLL(ERELLICEBNH-1-5
ST D OFBEN R T INTRYDODNEL L > TN EICRY), &S
(BB WA ADIZEZGEZR)E TN TEET,

ERT TN -k
RETLEE T,
~BFH DR S EE~
REDUE M

REHIZCERLBER(Lr-LBNUILNLDIZZN
PRELEFOFERINVDH-12%E > BIUHLLT X

EELLEFINREEICEBR(HEV)NPHLILE
Koo TWEHEC, LU -BF HICPERTBE K
Nh-rzrE> BIHELTO

BFHTNREFLFEILSHEIC

o> rEs RHELTO
RE v\ af 7241 (2021 -8 A 5) @

xeoa < B8FH
xEE& = BFH

k7 Red = 8BFH

BIAZAICHIL, BB -ZYFOBEBETT,

RHOBEIZEVHE W BSHB WS -5 50, Bud
LTI BGLILESAEFHE ZDORIIY AN LD TLE)
Mo FE S AN B OIS, BRI ONRITLDOTLLIN ?

0. ZTRDEERYIL?
EZTOEEYIE Mo (HAEYRELZE RS Sk

EnLUESAHBENIYENVET, £1000M

B1:32EZ(12M10000 J¥ZL{E)A 1000 J ¥ E WL E -7,

B2 AL % EIDE) TCILDATIN] Y ->ULTE-7,

ZHOBECERI| Lo ABRICBLL (EELSIZEBNH-7-5
Sli,. REH (MEZA ADIIRGZRVE TN TEET,

RIEZERTIZ, 4912 HXYHEBEYENLZERRTELAH AL

M2 1 CH)RILL GRLANINI) I\, BR)ETIxd
EDYINTNELE, TEER A, FBFFHNEEE-C A, X
|2 LY N TSI LT E ) I TT)

~EBDHEZHFDRE~

722 EeBEME - (> (LE- 23y, FIEFs i WE = |
2SN ESAFHERY, FRICE (R ERVES RN, FlErs
bF 0 0Fa s W IVISB RS = F AN EIL ZDAITH
LTULIBE Lz L (RID BRI -2 E25R) T LI TIEE A,

5. RIRIZT T4 Uk

RIIZH-TUL, OFADH SIIEET 5, T @D S 1211000000
Tl27%<M1,000,000H 1D LN 1ZIR A, T100Z HITE Z7 AN TERK
FERATLLY, EVHEEW-ESHBBOEHCEHDDI RZTLER W
TLx), ATIRIZER T 2 AMNS(¥1,000,000.-), IBFEZE I (2EBEH)
YWt LRZTNIL, BICERIAZHCIXETEEY,

FELEKOEMIIEF A2 (HB{CENRLETT,

A TTNE, o) I T ELET M 7ILEBH I
b, ZRHOBRIE—F bk Fo Lo )BERT L2 FE L1,

(Fma RIV-VHYR BEH FET)




B os /=41 (202158 H 9)

Eo>DcHEFEEISEA
The Kids' Science Museum of Photons

10




B & A (RiFME)D Y BB LT @ B BEM(BEMX)DHLSPring-8NE EUNHEE IZ-r— & MHEK
($7 2021 F8A FHR, K& &) (#&%2:2021 -8R 308, A HEK) (BB ARTADEE, #F.L &)

BBEH(RZE) (| ENPLXRBENE, TRA(DRITROTE, REBEFOZXELASTHR Bift- 2%, /v ¥INXT R (2021 F8A3 BHR R : AR R)

mERE: 2021 FOEERP), ABMNLIEIA TT, BINE, BEKRLZELDINZBIINZTLLIN . REBEIIHLERDOEFCRBENERDS
F(REOKRAK ., CLLIAFARTANRBE LD TT 0, )NDEREN)CREIANRIOMEZTELY MAKELCERLITLEZ, IRETIEHE(E Rk faik
LE)ICWS) RREBES - FEAMRTITE, REAALOKR)K, MAKREE . BEHNTTERLEE 00T, SFIEBE(R)-EXRTHTY
B2, BREIEETEANATELWVREENTUCLL R ELE, 25, 9A9B (RE B) FRICIABEH - RZHRRX TOLBRLNFEINTNET,
HRIZEELC RFEROZz2EBWVWEYT, RanH @i NE T REZLTERVWEY., EFE-L2M8FHMA ARECEIRCREREE) BX R

RE v\ af 7241 (2021 -8 A 5)

11



