TJILAYTOEE -V 70 7I2T ()
—REMES EU) &5 E 2 DBAF=

KBRXF =EP%EEA

(RHAEZIXER 23 [l L —H — %ﬁ%.%‘:&u&* URL:
http://www. lasphys. com/workshops/lasphysl4/ RS, #E LRI AR
Lk@%'%%ﬁ%i&@k%@?%é%Mﬁi&

TNV T OEES « V7 4 TITHERDER L CHRAIOBEARNFREIZEA L
MEDBNTWAHR KA YRF vy oL T8 A0, HBEBICERYEEINZ40
Em@mﬂk$%£@éIT%6 e, AR DT 600 A, FHFEDY-

T OHED~— 7/k;tﬁ%@bé§$% W2 WA S, FEEIOEARN A
STIRWV, ExHIFT. HEROELIH LEER2WE =) FE, BAROHS
2B T TR, BESD L ETANED D, KIKERITIHC B H D
DT R T, BEDOMEN W=D T, b, /747®ﬁ®$ﬁ
HLTIIEZ, TEABRNOEN 2GR, KREZ LRV ZNE ST, &
WA INESE O 2 L T2 VWaE LTV 5,

E’X}”L{:I\(EU) 12OV T EUNNESRE EhnsaE (2014.1.20 1< [CA)

E fcﬁ D 9:‘[] D fk_l/ \ (E L mERE 10524 EIE SN O N

THUF, Mt T,

L) R _._/ 505
K 9 }\é k D£ L/ % L/ /C v SEHNERE ) It 71,,€_—,,_g' 10735 el S e |
B BOBELIL =5 € aowa b
P o — 4} /& 5y R S Sl 106 ERRORTNEE
%’f\ %*ﬁ%ﬁc A fcﬁ 75) % % Y m - | om e Shi RENE +—=iu7oesvk,
- el - gl S o ATV
W T F = 9% € Frnask Ii:_.f-f o ag™ u__+-7_7:, o N
T e Sy 5 S Sk A,
N N VAN G N o e ZOUTEHF
7}I/j7 ) 7 iﬁﬁ%@ﬁ R e e e v 20074 [EAE NI S
Lot e R /
f(ﬁ NS %D. k }32 @ 2007 b Gt AOHET € J/.--"/
sun S €A 2 s
ﬁic EU *—jJD i L/77:—-0 L S €zn':-;ju;;;m' w7 Ia/sx .
75) L/ @ &j: Euro T &j: fCﬁ gw)ﬂb - AN f":‘n—j—“":y B ] e
V(BE ), N HY— ene ﬁ@wmg;,j o g
- | 7 % ) S N, 4 =
v?Dﬁ";: ol LY EE D © wew d ; €#m oy el
LT WNLOWmE % : e’ T e T,
H < Hi e s e e | Q#}ﬁ"i’

fEoTnS, 223 | mry pumBE L Bure BERAE, 7 ) i E &,
WERTH D, XU vy

DEIITEFI VDI, 84 F TR LT Euro 8 A L7ZE X, B D5
REZNID DD BT, BRNA %@&iot%A®&m%§I#%ﬁ¢5%%#
HHD, mHEANELRDZEFI YD LEIITA 7N EZIY, o, BHE
ﬁ%%b l@@ﬁ#@m#& LU, BUMBEETS AEEEZMFE > T
1T, REANELRNTEEORITELRETCEZHL, o, 2—n Lt
~bﬁﬁb6_&fxﬁb<@of%\l@@ﬁﬁ%%%<% ENIEIT-56 <,

EU OB ENZE NS T T, EENS EUAKE (7 =2 vEL) ~—EFED


http://www.lasphys.com/workshops/lasphys14/

BE&EEMDODLFRENR DD, HHERTIE, ERIFZAHY 7OEE EU D DI
Biea TG Z L2 s CREOMBL L BEBUIEI TV ), T, EU 2
WOT-BHENFDEET VT I TICEUDFEEL LTRERLINEVIE FIEH
PRAEIZZ2 VY, EU OFHEIT BEU BB RD TN DT, SN TORSHEN TR
ENERTHD, 972512 &, ELIi#ERE O Wolfgang IZE AR S & Twv
R, FATRZ BT, P4Yiﬁﬁ%@oTEU%§21wéo@k%d%%
LTW2RW] L), Z0mED . FAHEED

TlE, Z2O0B&IXTEZITITLSON2FOMFZEICEMA L T EITEWT
ELI(Extreme-Light Infrastructure) 73 D4 TdH 2D TP L X 5, ELI TS
9§r®j(’*'JV“ﬂi RN TR L& 95 &9 BT, 8 mE TR A 1989 4F

232 L2 G. Mourou 23 REHE 7 7 U ATIFE D . 2000 FFOHEEIZE W EDH T2 71

V=7 FTHL, BT TR  EU decided to construct 3 ELI Modules (10PW) in
MORENDEAED Dy Europe (Total cost =800 M Euro)

TR IREDOFRSY T
jﬁﬁj‘*f}( FHEDT 3 H _ Site selection:
Fﬂﬂi ZDED A —JL D * =% decision on Oct. 1, 2009
v, Hh U0 Or—%—
BIEA D Elrol, 2T
ELI-module & FEEATW

CzechRepublic

z) (EE 2) o Prague

X i
N /"r 7

— J—==7IZEU "D

7(«9 300 ,fl%r: Fq ﬁx‘/) O) %% Z)\S SZUer;izrv Romania "'
TQ D % j/l/\ o AR 7 fﬁ@% Bucharest- Magurele

PP BRSERT 2x, gy 04RSTEBEO ELLmodules, 3 [, I

ThHB, EORRETIS wmmopss 75 5mESESEOSDS,
2016 4F % TIZ B 1000 i

Mo ELI KMEOHERE L —VF—Z2HEFZ L LY ELTWD, 72, HATNIRET
bhH, THOEOBEIZEUMEENS D [ s Thsn, s, 3EDN [
MNEITHEESRE L ——Z2@dx L, BeEa 772752 LT, EOoRE
J1Emdizn] EFE EF T, Bt Th D,

72720, F& BP0 E, B EIT EU 232 CH9 28, EigE <L 200 A2 72
HWFRE 72 EDONEEITFHHENEHRITENR D Z LIl oTWD, TDHAE,
TNZFNER0EMHEEb TS, ZnE 85 LTildT 20 bEEN RV
HThb, la=—7R L —P—IC L TEWSEICERK L., EHZERA S ] &
W) RN T =B HFF SN, AT AT 72 LERERH 5, W
THICE L, EBiRIIEZ ey 27 N Th o,

TIE,. ZDOEU DL O@EREIZT NG 7 2EOMBEO LT 72 Lo Eias
JFUE 72D h>, & Wolfgang | ICEEERI 2 B TR0, =0 LT D4, Ak 2000
%m&ﬁm@m%gbmﬁﬁ%mm@fmLfbé@fﬁ&wo%L<$im
T&7eDE] v, MhoER ERUEZO PRAETR > TEZE&TH R,



BU &0V (A BHR CA SRRSO L 5 2 b0 L), REETH
B, & TECEINE 2,
e CORBIE R 2 2 -
Nt

DBEWT-EE2RE
& ﬁﬁﬁi%?wiﬁ
72 Bz X, T7 000 7z
MA#EOT RN ET
N— FOEHSED 30 1%
DEEIZE > TV, £+
I TIERWEH7E, VT4
T EENCHT &, %,
Z ORI R ek R &
Nz, REXNWTELH

RKTWD, TNETATY BEI HEOVYRITABBITEL ORTFNT FR
SEPEELTZETD 2 (BEOBWEATL), HOBKITTIIEDE,

& 1R DME TR

BIREEIC 2D, LvL, EUICIEE L TWA Z & THl 21X KA Y 3 vk 5 L&t
WT D, TIOTDHERARESCHINE 72 ENAREIZRDET TR, HEDOSH
PED LRIV AT ATEHTE A MRELTZAATVIZEUNMBETHS Z
ETHI TSR TIIRERBE LI LI d, TOX 2T ay =7 MId
JKHE WO HE T, EUNT{ThbIhTW\W5,

ZDOLH7% BU MBERFELCTHLINMICAE 23 A NOEE D NEFIEI:
%, TIT, Hjifmkbfﬁm%FvH% @&ﬁ%ﬂ%fﬁﬁ@w%“%
DM A L=, 2000 (& 3

Mixtts A v 7 T O%EIC
m&ékkbtﬁfﬁﬁ
W, EEIZED LT,
2 e By L N
DTNH T T DONEDRE
BIREDBELS oo d
IMITHIRETH 5, [H &
LTiEA 7 T8fEE L
ThRKAE AL TREL
72 . EU X IE Loro 7=,
EEEM LTV DD TIL A

ANERO BE 4 VT4 TOHNERED 2 Kb BT EOREN,
Lo AR R REENOWTENTH S, —HRY B 4Leb=280 [,

WTRIZFEDODHEDO L I TEUICIE L THE%E2 L TCWADIIBIBRETDE Y T
FIMEZR FFO—D ANEZE, FEAEDTRIZIFELVA L ozt HoTWnN 5,




HPEEWORHRO TN, BLLL EbEEOENE S-S ELE-72%
SONTE-STWSE] 2wvno,

EU 23K 7 & = 9 Fid, BURES CIIBUMEE N —HICH R Z L 2B L T
BY., BINOBEBRIENRFZO I 2 =27 1 IRFIE&THER & L TR Y B
k. WBENL S TWD, N, TO— T, TRIERY B0, BE&EROE ST
BLLL 2o TWET7E] ERWEEIRO TAENELL WD, IR, BlFERo
72, FD XD RERERN BT TH . SFEOYOIC/ > T EUERS OUaE TIXEU
FOSETEZNINAL: =Viiv:- P dy it LAV

ML HE SR D b A B - CHEZGES &\ ) RS - BHRIEREZ1T> T 2,
THRRBEOF ENRVWERTH L, THBARH LTI hRnE | it &
KM TOT VT HEIEH D F7R, FUFRFAHIRE &V ) LS LD 08,
TIUTHER LW EEE AP, AEOERREZRY B2 TR L TOaRn
LT OTRMRICBRY RENS L, HAE, BAT0D, Zor A XA
O TRZOHFRBIRIEFRE © A F, 07 EORFAMAN) & L2
Wh, AEIZ, avTOT7 TR (T VLURB T 2T B OBE) 2N
U7 HIRK S AN KRN ER 2 LT THROO TRV L BFRICE-T
W5,

a° 4 ol ROMANIA
X KOZLODOUI

MACEDONIA

BES5 : IAHY THIR, 400 M P NIKEETICH oz, 1908 FITMSL, BICHA %
BLTWA RS, BAEBERIZLZ LWE S, REAIBOBITHIIF—1F, 7V R |

Vv—==7), Y74 TITE, —HRFEo TV, BE - EAOBNXFITIEEAL, TV
A MNTEEYTLEST,



TJLAIVTOEER - VT4 T7IZT (2)
=J—Foé&nd 7 - AATADY b=
KBRKZE EEBREA
(B2 ENE TRFEOHMFREE ML) O TERIFL)
(R FITE 23 [|] L —F — P F [E B4 3 URL:

http://www. lasphys. com/workshops/lasphys14/ (Z38fRF S v, i#iE L7 BRI B L7=F
L ERNOLELDELOTH S 2014.7. 16)

2 HHOFRIORETGEE T v 7 BT 77 I —@ Alexander Sergeev 731 3/
TR A EHE L TV A E R L — Y —"XCELS” DI E O L HlF, Fh
k0 b 720 SRR EICOVWTHEREITo7Z, 2O L —Y—0DFHE
1% 2 FEIZEHINLEBRESHETHENMENTVAIDTRL MS>TWAENR, Zh) 6
DDABTRFET a7 hD 1 DT, BFRBIZOWTEEOK THRE/ME X T
fIWC R, £T. seENLRMLE D,

(July, 2011) Putin also that over the past six years, allocations into civilian scientific
research in Russia had increased from 77 to 230 billion rubles (2100 {&~7000 {E[) .
He said that the first pilot project to create a National Research Center had been
launched in Moscow on the basis of the Kurchatov institute, which specializes in
nuclear physics. This project will get an additional 10 billion rubles of funding in
2010-2012, Putin said.

([E]I$12) The Russian government wants to spend around 130bn rubles (£ 5000 {&
) on six new research facilities in an attempt to regain the country’s position as a
leader in physics. Andrei Fursenko, science and education minister, announced the
“megascience” projects in July(2011 4F), with funding still currently being considered
by a government commission on high-technology and innovation.

MEFD T —F EHAIE Z 9 3B *7=, “The conditions are ripe for us to start building
mega-class research installations in Russia, similar in size to the internationally
renowned Large Hadron Collider (LHC) at CERN, in the search for results worthy of a
Nobel prize,” (F—F L FF Tk v 7 AR T/ —~YVEITHW 2 LHC I[ZfHY
T X0 RBEMIEORE RS, v YT ICER T RERRIERLTWD ] ) |
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(1) Nuclotron-based Ion Collider Facility (NICA) at the Joint Institute for Nuclear
Research (JINR) in Dubna, which, if funded, should be complete by 2017. (£ &
7 U Ok 100km (2 & L BN FERTRE, MEAE, SLFINFFEE O Titov (ZF5 DL,
8 Hifilal=BRIiz, FATZ 0%E@E A ¥ L)

(2) IGNITOR nuclear-fusion TOKAMAK to be built at the Troitsk Institute for
Innovation and Fusion Research — around 900 km east of Moscow — that has already
got Putin’s backing (given last year)  (Z Uik, MIT @ B. Coppi %A% 90 HAX;
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(3) Fourth-generation synchrotron-radiation light source at the Kurchatov Institute in
Moscow. (TS A TEER DA R 4 DS Ehiak, AARTIIEREED
Spring—8 IZAHY)

(4) A high-power laser will be built at the Institute of Applied Physics in Nizhny
Novgorod (5 Fl, FEED & > CHEEMRE L —V—EE, BEZEREOYHE L
D FEBR % i)

(5) Neutron facility will be located at the St Petersburg Institute of Nuclear Physics. (H
A TITHER O J-PARCIZH 5, HHEFIR, KADOFHFTRITERZ OB
A R S CTAEVND)

(6) The electron—positron collider — known as the Super C-Tau Factory — that will be
built at the Institute of Nuclear Physics in Novosibirsk (fBFXIZ 4. 2 BRI
Iz /) MU ENVA 7 ERLRPICHHE T D38, KADEEDORENZ L TN,
1. 2GeV A t-DOE S, BETZEHRIED)
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http://mag.digitalpc.co.uk/Olive/ODE/physicsworld/LandingPage/LandingPage.aspx?hr
ef=UEhZU1dvZGUVMjAXMS8wOS8WMOQ..&pageno=0A..&entity=Q XIwMDgwMQ.
&view=ZW50aXR5
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The sixth project is the Nuclotron-based Ion Collider Facility (NICA) at the Joint
Institute for Nuclear Research (JINR) in Dubna, which, if funded, should be complete
by 2017. Vladimir Kekelidze, director of JINR’s Veksler and Baldin Laboratory of High
Energy Physics, says that the project will bring many benefits, and not just for Russian
nuclear physics. “In launching NICA, we will attract the attention of thousands of
young scientists from across the globe, as is currently the case with the LHC,” he says.
“Our ultimate goal is to turn Russia into the world’s largest nuclear-research hub.”

&L Z ORI N R O FIEE 2 NS, v v T ORI & iR
OHLZLTINE, EEENTND,

INT, BRBIZFoOMEIIBDLOVTEITZEE S, Sergeev #iL, Z D7 —F
> DYWL I 1200 £ (Sergeev 14 800 (E2—12 & F - 72)D TRALZHIFF L T,
BEHE T 72D TH D,

5T, Sergeev £k LTV &, [ZDEEOFHAIL 2016 FEICRESND
ZEliZoTWnD, L, 2RSS ETOr YT DM, RIRT A7 812 &


http://mag.digitalpc.co.uk/Olive/ODE/physicsworld/LandingPage/LandingPage.aspx?href=UEhZU1dvZGUvMjAxMS8wOS8wMQ..&pageno=OA..&entity=QXIwMDgwMQ..&view=ZW50aXR5
http://mag.digitalpc.co.uk/Olive/ODE/physicsworld/LandingPage/LandingPage.aspx?href=UEhZU1dvZGUvMjAxMS8wOS8wMQ..&pageno=OA..&entity=QXIwMDgwMQ..&view=ZW50aXR5
http://mag.digitalpc.co.uk/Olive/ODE/physicsworld/LandingPage/LandingPage.aspx?href=UEhZU1dvZGUvMjAxMS8wOS8wMQ..&pageno=OA..&entity=QXIwMDgwMQ..&view=ZW50aXR5

HAENEIRICET 2B THY ., 50077 T4 FERE2KRELE L TW5D,
77 T A FRIE TR ORFEHIE R ENEE L D EMIENHIR TE R R D,
FHTHRE, AESTVD 25070z MNIEWR, #O7ay =7 ME
ED B0 L ZIFL TV,

ZoavTOERV—F—IFEU B HEEL LS & LTWa (FiFEIfiiL72) ELI
DRFEEE LS LBR LA — 1L ThHD, £ T, Bxi{Lo ELI
7N G. Mourou (FZ D7 vy =7 FHEEVIAAT, ZOHMHEES, PRI
DR R O FE 7R E LRI 2 EE L T 5, 2T B Mourou & Sergeev
NEL2 LERL TWDLON A G-, Mourou IZtHHAFIZH Ay OHEMFIC L A8 E
L ——F R L LY L, T, AT EEVRISTaI =T 4 1EY
ZLTW5D, FAUCETE LLEL T 220N TR IZLARIN BB S H 6
nTwna,

“Mega-Project” I[EBEKFZIFTTIEALY,
7 271X LU F D URL 128 % The Moscow Times (May. 21 2014) O FEFIZ K iuid,

http://www.themoscowtimes.com/article/500647.html

Russia has a history of attempting to use vast infrastructure mega-projects to boost its
economy. The Moscow Times looked atthe past, present and future highlights
of Russia's propensity to dream big.
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Past: (B %)

1. APEC Summit, 2012 Where: Viadivostok Price tag: $20 billion.
2. Summer Universiade, Kazan, 2013 Price tag: $6.5 billion

3. Winter Olympics, Sochi, 2014 Price tag: $51 billion
Under Construction(#17#2)

1. Bridge to Crimea Where: The Kerch Strait. Completion date: 2017. Price tag: $1.5 billion to $3 billion
2. World Cup, 2018 Where: 12 Russian cities. Price tag: $20 billion.

3. Russian Rearmament Program, 2011-2020 Where: Nationwide. Price Tag: $700 billion
After two decades of neglect, the Russian Army is overdue fora revamp and overhaul. The government hopes
the sweeping rearmament program will also revive the military-industrial sector and have a multiplicative effect on the rest
of the economy. But so far, the program has hiked defense spending, which is set to see an increase of 60 percent
from 2014 to 2016, at the expense of education and health care, which are set to decrease 6 percent and 18 percent,

respectively, over the same period. Economic growth, meanwhile, is grinding to a halt.
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Coming Down the Line(5ti#)

1. Nuclear Power Plant Where: Hanhikivi, Finland. Completion date: 2024. Price tag: $8.4 billion

2. Elegest Mining Project and Railroad Where: Republic of Tuva, eastern Siberia. Completion date: 2018. Price
tag: $6.3 billion.

3. Moscow Aviation Hub Completion date: 2020s. Price tag: $6 billion.
Pipe Dreams (& &#4> %)

1. Taman Commercial Port Where: Taman, Krasnodar Region. Theoretical completion date: 2020 Price tag: $6.6

billion

2. The Russian Arctic Where: Above the Arctic Circle from the Kola Peninsula to the Bering Strait When: 2014-2020.
Price tag: $52 billion

3. Trans-Eurasian Development Belt Where: Unknown, Eurasia, Price tag: "Trillions of dollars"
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http://www. tohoku. ac. jp/ japanese/2013/06/press20130614-03. html
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e B. Sc., Bihar University, India (1964)
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Postdoctoral Fellow, University of Michigan (1971-74)
Alfred P. Sloan Fellow (1977-81)



http://www.lasphys.com/workshops/lasphys14/
http://www.photonics.buffalo.edu/prasad.html

e Guggenheim Fellow (1997)

MR OLRIEFIGRT 2 & TV—W— 5 AW FEeET] & THLRLE
Th, L—P =20 BB A L m I ERE U7 iS4 (i) ~o
s OHFFE T,

RN NEAP)Es| Y4
MR L CEEZR A, K
2OEBILICKD BT, 26
SEAEDS B AR ORI, R

Frrrsecinst =

MLA b RIRFICH 2TV < €0, NanoTattoo Inc. , NanoTech Vision , and Solexant inc)

Z T, RAoBAERITK % International collaboration : Joint research, Student exchange, Joint workshop
KTF, ZOHIROHI LT Y - 5
BTN, FE2OLHIZ functi MutiphotonProcesses

26 511 b O SO &2 C -y >
BRI & L BR%E & B crngosi
_T%‘%f??o Tb\éo %(%:LCF% ‘ B4 | formation technology

L TIE NSF (kB2 3 42)
RIS LT D, B s b
PESROR & LI, BTEE T gy Prasad %D SN —F OIEENIIFGE - BE - E¥
LTODDRUT ¥ =24 g . st LBILLS, A K 2 TU>B DI NSF %
ZHESETND, T25 A, NIl 7 B EBEE Ch S,

I TR ENE DD

HERICINE U | Prasad #o Ll L72ed b, BRI ZFIRICHOOT T
TWn5,

ZoXk oz, BRECKEOF THENKEIZME S Z ERARETH LS
AT I KENIFEZE L TV D, NSF X HARTIE JSPSHIST @ X 9 7k CT3 23,
EWT, TERIHICKEWI & NSEIX (48] O THVITEIEN E TR
W, TP, BB THRFEHRLEZ D, TDOT-OIZH L a2 770 ADH
FEOREENT — U v F ORI E L THEIZ TV L CREZ R o
o INERICHERFT 50N RERL TV, BAFNESOBRELFEELE 12
% 3 HIREFSICLCTIT Y, RAX 2 EERRER L=, 2N aRRATRICHE W,

NSF O NIZEWT=F 0 & 5 INSF (35N EFE I B2 E L FEOM e 2l L
TWh, YR, NFATEWVIMERZOE RIZH HIZ LT, KEANORFE %
BTCELIELARVDN , O Z XM INSF 13E O AU L CHfERARY o~
— & FF o T 5, NSF I3 KE CHR &SR OM T ET DN EZEZETHOTHY
ZDONDEEREEBERRV] . TIES LWEAETH D, KEORZHMA
FEREC LT BEEES 4 ) 2 X 2 TN D DI Prasad Bl ORE/R BN E E L OWFZE .
WAL, WIS, AIEREEE 529 D00, KEOHAD
EHOWRER I/ D Z LidEETH S, TEREBE M bFEE) 12, 22 F
THsBIAAT Sz L T R_R&ETh D,



e« % ORI 2 B
TELLE, 3§ 20ne
ZAIE. RAENBHEEE
272> T A L—F
— D WD AHEME
rolEtE5 L LT
Wb Z &, FIKEHZT
TR ECHFEA

e
ﬁ |

wi ]‘/\ 34/\%3 ( I/F_‘H;F_) (‘fenetic s Infectious
Ll WW(F )T 7)D Disorders Diseases
KD TR R 7o G bk |

IZHkER L T B, [ L& <. Addictions e
b1 b ARETHETH

EE oD Rt | ,c_f-'?.

7By (52 3), ANHE#%
FAZ/NSWIEE TE
=XV T LD
ERELRARES(EE4L), TIELLWRBENTEERLLE L,

; ~ Human- Machmelnterfaces |
nabling a Quantifieq Human Paradigm

Sensor Integration -
and Informaticsto Magneto-Optics for

s Real-time Monitorin
InferC :
r Cognitive State Sensing of Brain Activity

Intervention _
Opto-Genetics to

stimulate Neuronal

Response




TJILHAIVT7OEE - V74 T7IZT (4)
=EREEFERNFOOLT - FAYDKP=
KBRXZ S#BZEEA
CEARNIREHFROMIEOPRE DN LT « A Y OFEHOITED G1)
(RS EITH 23 [0l L — P — P B2 EBR % URL:

http://www. lasphys. com/workshops/lasphys14/
WHIFF S, SRl LB R LIS - B b L D72b D TH S 2014.7.18)

/747f@xmf\MMMiwﬂﬂmwﬁ§(EED L TR B L g |
DFE L% LTz, MRi%, FANS . FRER L T\ 5 TEMREESIC X 25 E2e iR O FE %)
WMIE /17 OREFTTHS, SEILHE @m/7®$uﬁ®ﬁ%%Ahé
:kﬁgﬁw%%gﬁﬁokﬁ\E/@ﬁﬁ@%@%iﬁﬁ%1MT\*.%
LOSKRFZOWHRIZ 72, T FT 0D
) — VB E TR 105D (S48 -
V7 vy B iE ) bW REICEY
B DO NAL TR EBRELZR L TWD
FDTUETOHEFD 1 AN Nikolai T, 2
FERNZNY TE o T2RIE, FAOREORIZTE
HIOMFZEIXT TIZ, 7= B DOFIRDY 60 1R
BTHIZEEE] Laxr hEn, (W=,
AT Elp~~ LRWRNRB 5
DHERRILT ZVO T, ZDLGTOKGmITEED
77) .

ZOMEN, SROSEICFEHFL TN BH 1 ﬁwﬁﬁﬁ@%ﬂﬁ 3t R
oo £ T, DEORITH E TRKEa T HWICEB$TBFERZTD N
DRFDZFEHGE] OREfEZ5h LR 57V Narozhny 08
SOz, R, LicbHEVET—F
DRV EEE (R VI, HR 72570 o7 OREZ I R T, 2000
Eﬁ IS % BT 8 DRI - T2 DD, 50 RS 5 Nl

AT TRz, v TN, BV A DEEN A7 —/v (FIR) ZE
L, 22 CTHEFRFEENEE > T, WHEOMR LTSI TIHERZL N,
WHED 1N, 4. HRPCIRE L TWD [JERTE 7B 15, B2ERREE
OYEL (FADE DT —=) 72 Eld, HOFIREZFEHEL &*®TXF_%WK
HEDPMHREZG o> TV D,

FO1LANRI 2~V KFOL—FE v b - =273 YT URFE OFRLD 20 4
DN, Hartmud Ruhl 20 7' )L — 7 CiEHET 5 Nina Elekina ThH b, i
DO« MFLDORES NI FH T TN D, 1 v TITHT il ﬁkHMNﬁﬁmm>
_ﬁf$®8w@iﬁ%mf%tmﬂ5%ﬂvf o7 OENE L TRIEEIC
STWDH 2 NEABIZHFF L. (BEE2) , OB, Sergei 7 MENZ @HIJ\


http://www.lasphys.com/workshops/lasphys14/

S 2 AN UVCTEE LTZHE, Nina &5
IRT X— " MEI LT, ik & tax ik
L7, 4 ® Ruhl O 7 )L—FTOHf
FTIITD LAEE R 7201725

770 FZ T, Ak 3B D Z L1
BIWT W=D T [Aki OFFTHFZE L
THATIFTE I N &z z Tz,
FAIETEH ARV TR AR

LTCWEZE, LA MATHTITE
I EEbNT, kOB ER T
<HDFEME, TX L., JSPS T2 &[]

KIZODPINTHLD | LZDHO g HrEEok, o7 0RAKEE.
TR IR D T2, T DR, BT DG Alexander Titov (Sasha : F]2>> TZE) & Sergei
JRIE, LN A A N2 TN, Blinnikov (Ff), 6/25, KBkizT
DIRFERH Y 9 AFEEID JSPS HFE

eI 5 EDOIRFETH T,

727 T 2000 FEHEIZYBLF DN BENE O IZ7 o T DX, &< E THIZRH ~D
EFOAENEL | EORBEULICAREZRH -T2t 2o ZHks D A
FRDOLLTD T2 7 T (2002 4) | ZaeA TIELLY,
http://homepage2. nifty. com/AkiTakabe/kaigaiinshouki/90-05/02-3. pdf

Sergei X°>Sasha 2O HED YUV FRSEHNTWD, v T RAEL CE%Z
BT, KkED BN, BARZ EICREST-ES 2 E 25005, Lo, 2
A@ﬁ%ﬁk:%ﬁ\$%®k@K$ HAEL BV TR T 2 8, & &
MEIFIROMROBEEZEZHETH7-DICa v TIZRED . W8 « BHHEICHESF LT
WBHZETE, FUTZEDOEREHW, Fﬁ'ﬁﬁéﬁ"ﬂl?ﬂi% BEEEIELTVD,

AR, 2o 7 ORRBENFIRSCRKIART AR ETRANEL 2D L, I—F %
5‘E®$I§ﬁb(2)f-fml Lz TAH - Tadzy b TR, ooy 7o
FIZ BT DR TOBM ZFIE T, TR 2 588 %2 X5, gt
EORFESTHE LB NWEDIZLTETWD, £ T, OIS HET
BEENENEALEREND LR THERTWD, W, BHARTIIFR YR
&Eﬁ%kmﬁ%mﬁ\% WATZBW, RUX ) R RICEFL, Z0X)

Z 60 AR D OFEA EARIZHIE 2 7R I 720 (B9 s AFE DR IR L)
tﬁ% TS DOFADS, T DT> THRR LT U Wi 2o |
AOBURTE, Nina DN AT, 272 VR D,

Nikolai (2 a7 D RKFEE DAL OAKZMIT -, FITFLOFHAZZEL < M
WTREZEATI Nz, 1T MR THHEESLKRFREAELZ T AN, £o, &

DHTHERNH L] &, A THENRIRSIUE, ZVHLYL, ZT ALY
AHARIAREAHZT 20 TLELLTIILYY] 59 &, T Tnwe, (i
IRET D7D OFEIIBEICHMR L TS, HEEOEGIZHNb LT, s


http://homepage2.nifty.com/AkiTakabe/kaigaiinshouki/90-05/02-3.pdf

25 D TRV, BRIOF 5 REMB B EITLADERITH L THL
E M) R R 2 LT T,

HDHER, WILXZOHOBMORRGFETHY ., ZOMESE% BARICEH
EBIWIIAT 2 Z ENEOED LS TH D, FAIENE 28T T TERD I F 10X,
10 A2 Skoltech & DWW DEHRICERAZ VICKESOH V2, EHFOKFITS
URARNMIBRNOT, By 7 OBE&THEE - (EEEZ2Z T ANDLFNLHD T,
L DFEMEDICIT, WFEEN O AL /2 L
BatLizw) & 2T,

S F T DO KE1T National
Research Nuclear University (MEPHI), 5t
H33%Y L7 OS-ranking (21X it ranks first
among all the BRICS universities for the
frequency with which its research papers are
cited.] EHEIN SN TWB, Y - BRI
b LT =—0 B KRFETH D,

—J7 Nikolai DIk & FZ i > TV DD
B, KA NATNTINT D~ 7 A -
7T 7 B BITSE T O Keitel .
http://www.mpi-hd.mpg.de/keitel/cvchk.php  EE 3  Christoph Keitel, KA -
HNDHER 7 V=T T D, WD URL Z ¢ 5Ll 7 R ARG « B3 7 L —
AT D X ols, RiLOmL Y A ML > . y—p— 2290 Nikolai D
BIFEDHTHD, BRRND T N—T N—FDBEXBHHEORRTHY . B
PONCERHNHEN T B FRODDD iz k) B BdTND,

%o WIZ, IN—TDEHEZ R TIELV,
http://www.mpi-hd.mpg.de/keitel/
B 50 A0 D DWMFRELFGHE DL BMED I N—T 2 X2 TWDH(FEE4), W5

BE A4 Christoph Keitel DEFG 7 NV —7, ZNETRILOEEBDEBE L —F—Z2 A
TR BT B FOBEICHE L TV D, L= —FORICESELENIDIES
90 VWb Z DX BB EZFETH - R TFHEBROIBRLEDPOGZHIRETH
Do LBL.\\s


http://www.mpi-hd.mpg.de/keitel/cvchk.php
http://www.mpi-hd.mpg.de/keitel/

FHLEWDAMMBEE TH Y . Nikolai FIARIZ, # & I E BRI FOEHE &
LCHUA=HEEOOOH D, HHEITEERESZET, Fim LTy g0 &
w%@@@bﬁﬁ%i@%ﬁﬁ%ﬁ@ﬁﬁ_%ﬁbfwéo

Nikolai IZIZ T v Z 7 LN MIZH T WVELO RN A E TRBY . v 7 O4Z
2T TRT DDV 20, —F Keitel (IZIZ7 74— 095 0030,
$®kﬁﬁwﬁﬂ%%%wf%f%ﬁ®m%L%i%bf%ka )

SO RA YO MLHENRD D, ZHOHAITDHIDITFITEWV Ny, FAR

(&) VﬂﬁDAmi%$6ﬂ_A/7w7®DMYﬁn%T@®T%MKO

ZLC, EHE, IMEEROFIALEIZETF SN TRE L7=DIFTH D, L—

P —HHITBFEMIF S 2B L TWAIIZRE TV, L—F—EaaiT

TR )0 M2 RE LR B Th 0 . o L — 3 —FI i o ki

FIFRAICHIER L CHRR L T A 9 LW o BB Z 2720, 30 BRI T L%

ThE S TEMAE L. R0 RuX, K2, RO THL, UL, R

ARy, BT E L HBITYIO X 51272 0 X T~ AarEn s 87- L

T, O ekl —V —12 X 5 BZERREOMRERE T 5% TR

K%%%#ﬁiﬁkW5%%ﬁE$ EFEND, BETHDL, b, nv T

ZIDIADME TRV IAENA)N, ROKRDEKIETH D, (1)

Among various quantum
phenomena, electron-positron
pair production, at the focus of
an intense laser, is currently a
topic of considerable interest.
As is typical for particle
scattering experiments, many
different processes may
contribute to the final yields
of pairs. Out of the possible
mechanisms, pair production
seeded by an electron is likely
to be the most dominant. This
process comes in a two step
process, in which non linear
Compton scattering produces

BES KRR —F—RNTRRICTZEEz b TW\W5 Bz areal phot(in f;rom thf1 "
DT & K220 b OBEAIR) (CEDBF - BT ZZ 0 bhoon then soos on

real photon then goes on to
A= HEROERT, #FELITEIGRAZ, create a pair via stimulated
pair production
(Breit-Wheeler).

The figure depicts the development of a QED cascade. The cascade is a direct consequence of the
nonlinear Compton combined with the Breit-Wheeler process: successive events of hard photon
emissions and electron-positron pair photo-production by hard photons. The cascade is here seeded
initially by an electron trapped in the beating of two counter-propagating ultra-intense laser (I = 10**
W/em?®). The laser provides here the energy to create a photon-electron-positron plasma. The plasma
in a wheel-shape reflects here the circular polarisation of the lasers that through their beating
produce a rotating electric field.

(EDBE & HSCCE http://epp.ist.utl.pt/wp/cascading-in-laser-pulses/ )
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