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Bsavecnas Muxaiinosnd [opaneHKo — XOpOLIO U3BECTHBIN 3AIUTUT KaHJAUFATCKYIO AMUCCEPTALNIO,

B Halllell CTpaHe U 3a pyOeXKOM BefyLIMil CIelMaancT B 00-  aB 1998 I. — JOKTOPCKYyIo 110 a3epHoit (-
JIaCT /a3epHO PU3VUKY, HEMVHEITHOI ONTUKY U POTOHMKN. 31IKe, TeMaTyKa KOTOpPOJt Obl/la IOCBsIeHa
B.M. Topauenxko popmncs B 1944 1., B 1969 I. OkOHUM/ pU3N-  HEMMHEIHBIM B3aMMOJEIICTBYAM MHTEHCHB-

vecknit paxynsrer MI'Y. B 1970 1. Hauan TpyguTcs Ha Kadeipe  HOTO IMKO- ¥ (PeMTOCEKYHHOTO JTa3epPHOTO
BOJTHOBBIX IIPOLIeCCOB Ha Quaideckoro dpaxynbrera MI'Y M. M3Ty4eHMA C BElIECTBOM B CUIbHO HepaB-
M.B. JlomoHOCOBa, paboTas 1mof PyKOBOACTBOM TAaKVX BbI-  HOBECHOM cOCTOsHUM. B 1999 r. emy 6bi10
JIAIOLIVXCS YUEHBIX B 00/IaCTU HEJIMHEIHOM ONTHKM KaK aka-  IIPMCBOEHO 3BaHue mpodeccopa. B Hacros-
nemuk P.B. Xoxnos n npodeccop C.A. AxmanoB. B 1977 1. 1mjee Bpems sAB/IsAeTCA 3aBefyOLINM abopa-
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Topuelt HenmuHeltHo onTuky uM. P.B. Xox-
noBa Kadeapsl 0611elt GU3MKY 1 BOTHOBBIX
nporeccos ¢usndeckoro dakynprera MI'Y
uM. M.B. JlomoHOCOBA.

B.M. TopameHKo ABIAeTCA OTHUM U3 CO3-
JlaTerieil HOBOTO HAaITPaB/IEHNA B POCCUIICKOI
Ja3epHOI (U3MKe, CBA3AHHOIO C B3aNMO-
fieficTBUEM CBEPXCHU/IbHBIX CBETOBBIX IIO-
neit ¢ BemecTBoM. Ilog ero pyxoBogcTsom
Ha OTEYeCTBEHHOIl TeXHONOIMYeCKoll hase
paspaboTaHbl NPUOPUTETHBIE pELICHNA
II0 CO3JJAHMIO IMKO- U (PeMTOCEKYH/HBIX
nasepHbix cucteM YO u VK nmamasonos
UL peansalii PeXNMa CBepPXCUIbHOTO
cseroBoro nona (6omee 10° B/cm). B
TaKKe CO3/jaHbl PeMTOCEKYHHASA IKCUMEP-
Haa XeCl n mukocexyngnas CO, MomHbre
NasepHble CUCTeMBbl. Peanmmsanusa HOBOTO
TIOKO/IEHMA /1a3ePHBIX CHCTEM I103BOMNIA
BBIIIOJIHUTD LIYK/I OPUTYMHA/IbHBIX UCCIIENO-
BaHMIl, pesy/nbTaTbl KOTOPBIX JIEIIM B OC-
HOBY JJOKTOPCKOI aucceprauym «Hennueit-
Hble B3aMMOJIEVICTBIA MIHTEHCHBHOTO MIKO-
1 PeMTOCEKYH/THOTO /Ia3ePHOTO M3TyYeHNA
C BEIECTBOM B CH/IbHO HEPaBHOBECHOM
COCTOSHUM».

B ero mabopaTopuy monydeHsl MUOHep-
CK11€ Pe3y/IbTaThl 10 F'eHepaly PEHTTeHOB-
CKOT'O M3/Ty4€eHMs CBEPXKOPOTKOII [/ TeIb-
HOCTJ I3 BBICOKOTEMIIepATyPHOIl HepaBHO-
BECHOII II71a3Mbl, 305KUTaeMOJI CBEPXVHTEH-
cuBHbIM (6omee 10" Br/cM?) a3epHbIM 13-
nydeHvieM GpeMTOCEKYHJHOI UTETbHOCTH
Ha TIOBEPXHOCTY TBEPAIOTENbHOI MUILIEHN;
pa3paboTaHbl HOBbIE CXEMBI IIPYIMEHEHNA
HaHO- ¥ MUKPOCTPYKTYPJMPOBAHHbIX MHULIIE-
Heil [I/1A YIIpaB/ieHus HapaMeTpaMiu Jlasep-
HO-VMH/IYIIMPOBAHHOJ MUKPOIUIA3MBl; IIPO-
BeJleHbl CCIeOBAHNA 10 MHUIIMMPOBAHMUIO
TepMOsZIEPHBIX PeaKInii B BbICOKOTeMIIEpa-
TYpHOII HeMTOCeKYH/IHOII Na3epHOIl IIa3-
Me; BbIAB/IEHa PO/b IOBEPXHOCTHBIX 37I€K-
TPOMArHUTHBIX BOJIH B PeXXIMe TeHepaly
BTOPOII TApMOHMKM Ha MUIIEHSAX C IepHo-
IMYECKUM MUKPOpPenbed)OM MOBEPXHOCTH.
BriepBble IpoeMOHCTPUPOBAHA BO3MOXK-
HOCTb JIa3€PHO-IIA3MEHHOT0 BO30YK/ICHNA
HU3KOTeXALVX AflePHBIX ypoBHeit Ta.

Cdepa mupoxyx Hay4HBIX MHTEPECOB
npodeccopa B.M. [opanenko cBs3zaHa
U C PasBUTMEM METOJOB ¥ T€XHUKM JUC-
TAHUVIOHHOJ JOIIJIEPOBCKOI JMarHOCTUKY
CKOpOCTH BeTpa B arMocepe € MCIOMb30-
BanueMm CO,-masepoB, CKOPOCTH IBYKEHNS
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a3pO30/IbHbBIX IIOTOKOB, B TOM YMCIIE U C MCTIONb30BAHUEM CXeM
Ha OCHOBE (PeMTOCEKYHIHBIX Masepos. [lof pyKoBOACTBOM
B.M. Toppmenko pa3paboTaHa KOHIEIIINA CO3TAHNA 1 Peasin-
30BaHa TBEPAOTeNbHAA (eMTOCeKYH/IHAA JTa3epHasA CUCTeMa
Ha XpoM-Popcrepute 6mokrero VK guamasona B mHTEpecax
(yHIAMeHTa/IbHBIX UCCTIEOBAHMIT U TIEPCIIEKTYBHbIX /1a3ep-
HBIX peMmToTexHOMOrMII. C MCIIO/MTb30BAHNEM MHTEHCHBHOTO
M3Ty4eHns PeMTOCEKYH/JHOI JTa3ePHOI CUCTEMBI HOBOTO T10-
KOZeHus Ha XpoM-(opcTepute o6HapyxeH addekT BopacTa-
HIIAA BBIXOJ}A )KECTKOTO PEHTIEHOBCKOTO U3TyYeHNs pu pop-
MMPOBAHUM MUKPOKAHAIOB B TBEPHOTENbHBIX MUIIEHAX.
[Tonyyensl pekopaHble JaHHBIE 10 3)PeKTHBHOMY IIpeobpa-
30BaHNI0 M3/Ty4eHNs HeMTOCEKYHIHOTO 1a3epa Ha XpoM-dop-
crepute B BUAUMBII 1 cpenuuit VIK guanasonst u fp.

B mocnegHme roppl HayuHble MHTepechl mpodeccopa
B.M. TopziyieHKO CKOHIIEHTpUPOBaHbI Ha pobneme «Mukpo-
VI HAHOOO'bEKTBI B 9KCTPEMajIbHOM COCTOAHMI». VM IocTaBIIe-
HBI IIMOHEPCKIE SKCIIEPMMEHTBI 110 M3YYEHNIO HeJIMHEITHO-OI1-
TUYECKVIX sAB/IEHWII, BOSHUKAIOLVX IPU B3aMMOJIEICTBUM Bbl-
COKOMHTEHCHBHOTO (h)eMTOCEKYHJHOTO JIa3ePHOTO U3TyYeHNA
co cBepxkputideckumu ¢monnamu. Ha nmpumepe muokcnma
yI7Iepoyia ¥ KCeHOHa 0OHAPY>KeHbl 0COOeHHOCTH BIVUSHNUS Ha-
HOK/IACTEPU3ALINI CBEPXKPUTIYECKOIT Cpefibl B 06macTu Bupo-
Ma Ha MOIM(UKALVIO HEMVHEITHOTO TTOKa3aTe A IPeNIOMIeHYIA.
IIpoBefieHbl SKCIIEPUMEHTBI 110 U3Y4eHNI0 BTOPUYHbIX ITpOLiec-
COB, BO3HUKAIOWINX B KIACTEPHOJ HAHOIINA3Me IOf eVICTBH-
eM GeMTOCEKYHJHOTO JIa3ePHOTO U3/TyYeHNA PeIATUBIUCTCKOI
unTeHcuBHOCTH (60mmee 10" Br/cm?). C ucnonb3oBaHmeM HaHO-
PasMepHbIX KIaCTePOB KPUIITOHA, CO3/[aBaeMbIX IIPY CBEPX3BY-
KOBOM PaclIVpeHNN I'a3a BbICOKOTO JIAB/IEHNA B BAKYyM, IIONTY-
YeHBI HOBBIE Pe3Y/IbTaThl 10 9 PeKTUBHOII IINPOKOIONOCHOI
reHepalyy peHTTeHOBCKOTO M3mydeHnus (BnoThb o 100 kaB
u 6onee). [IpomeMoHCTpUpOBaHa BO3MOXXHOCTD YCKOPEHMUA
Iy4Ka 37€KTPOHOB /10 M3B-ro ypoBH:, BbIIIONHEHDI IMOHEP-
CK11€ 3KCIIepMMEHTbI 110 COBMECTHON r'eHepaly TepareprieBo-
O ¥ PEHTTEHOBCKOIO M3Ty4eHNA B K/IACTEPHOI HAaHOIIa3Me,
VHUL[IMPOBAHHOI BBICOKOMHTEHCHBHBIM eMTOCEKYH/JHBIM
/1a3epHbIM U3TTyYeHNeM. VICKTI0uNTeNbHO BaKHBIMY AB/AITCA
TIO/TyYeHHbIE HEfJABHO IIMOHEPCKIE Pe3Y/IbTaThl, HAllpAB/eHHbIE
H JICCTIEfJOBAHMA BO3MOXKHOCTY TeHepalii HEfiITPOHOB B PeXI-
Me B3aJMMOJIeNICTBYA 1a3€PHOIO U3NTYYeHNs PelATUBUCTCKOI
VIHTEHCUBHOCTH C JlefiTepUIICOfePKAIIMI HAaHOATPeraTaM,
BO3HUKAIOLIMMM IIPY Ta30[MHAMMYECKOM PaclIMpEHUN B Ba-
KYyM cBepxkputuyeckoro ¢monpa. [IpogeMoHcTprpoBaHa
reHepanys HeilTpoHoB B DD-peakuym npu Bo3feiicTBuu pe-
natuBuCTckux (I=3-10" Br/cM?) peMTOCEeKYHIHBIX a3ePHBIX
VIMITY/IbCOB Ha CyOMMKPOHHBIE arperarbl, CO3[JAHHBIMI 13 OfI-
HodasHolt ceepxkputideckoit cmecu CO,+CD,OD, ucxonno
HaxofiAlelics BO BHEKPMOT€HHbIX YCTIOBUAX.

Bonee 300 crareit ony6nukosan B.M. Topauenko B Bexy-
IMX OTeYeCTBEHHBIX U 3apyOexHbIX >kypHanax. OH 4jeH
IPOrPaMMHbIX KOMUTETOB Psfja KPYIHBIX MEX/YHAPOHbIX
VI OTeYeCTBEHHbIX KOH(epeHIit 110 adepHolt Gu3nKe, HE-
HEJHOJI ONITHKE, CBEPXCU/IbHBIM IIOJIAM B IIasMe U Ap. Vim
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TIOAITOTOBJIEHBI 19 CrenuamICcToB BbICIIeH KBaudUKaum
KaHAMAATOB QU3NKO-MaTeMaTNYeCKIX HayK 110 JTa3epHOI Ppu-
3VIKe, HeJIMHEITHOII onTuke U ¢potoHyKe. Cpeay ero y4eHNKoB
eCTb 11 TIPefiCTAaBUTEN IPO(ecCOpCKO-IPENofaBaTeIbcKOro
COCTaBa 13 pAfja PErMOHA/IbHBIX By30B. JlabopaTopus Hemu-
HeltHoI onTuky nMmeHu akajemuka P.B. Xoxmosa, koTopoit
OH PYKOBOJMT, IIPOJO/KAET TPaUIUH, 3a/I0’KEHHbIEe 3TUM
BCEMUPHO U3BECTHBIM YYEHDIM.

B.M. ToppiyieHKO MHOTO JIeT AB/IAETCS 3KC-
neproM POV, oH ABngeTca 3amMecTuTeneM
HpercefiaTesnis sKCIepTHOro coBeta POOU
10 ¢pusuke, a B 2014 I. BBICTYIIA B KauecTBe
HPUITIAIIEHHOTO PeaKTOpa TeMATI4eCKOIo
BBINTycKa XypHana «BecTHuk POOV» «Po-
TOHVKA J1 TIePCIIEKTUBHBIE /IA3€PHbIE 1 JIa3ep-
HO-MH(OPMALMOHHbIE TEXHOIOTUN».

About the Editor of the Themed Section
Professor V.M. Gordienko

Vyacheslav Mikhailovich Gordienko is a well-known
scientist in the field of laser physics, nonlinear optics and
photonics in our country and abroad. V.M. Gordienko,
born in 1944, graduated from the Physics Department
of Moscow State University in 1969. In 1970, he began
working at the Department of Wave Processes at
the Faculty of Physics of Lomonosov Moscow State
University under the supervision of such outstanding
scientists in the field of nonlinear optics as Academician
R.V. Khokhlov and Professor S.A. Akhmanov. He got
his PhD, as well as his Doctor of Science Degree, in
Lomonosov Moscow State University in 1977 and 1998,
respectively. The subject of his doctoral thesis was
devoted to nonlinear interactions of intense pico- and
femtosecond laser radiation with matter in a highly
nonequilibrium state. In 1999, he was awarded the title of
Professor. Currently, he is the Head of the Academician
Khokhlov Laboratory of Nonlinear Optics, Department
of General Physics and Wave Processes, Faculty of
Physics, Lomonosov Moscow State University.

V.M. Gordienko was one of the founders of a new
field in Russian laser physics related to the interaction
of super-strong light fields with matter. Under his
leadership, priority solutions for the creation of pico- and
femtosecond laser systems of UV and IR ranges for the
implementation of a super-strong light field mode (more
than 10° V/cm) have been developed on the domestic
technological base. Femtosecond excimer XeCl and
picosecond CO, high-power laser systems were also
created. The implementation of a new generation of laser
systems made it possible to carry out a cycle of original
research, the results of which formed the basis of the
doctoral dissertation “Nonlinear Interactions of Intense
Pico- and Femtosecond Laser Radiation with a Substance
in a Highly Nonequilibrium State”.

In his laboratory, pioneering results were obtained
in the generation of ultrashort X-ray radiation from

high-temperature nonequilibrium
plasma ignited by ultra-intense (more
than 10'® W/cm?) femtosecond laser
radiation on the surface of a solid-
state target; new schemes for the use
of nano- and microstructured targets
for controlling the parameters of laser-
induced microplasma were developed;
studies were conducted on the
thermonuclear reactions initiation in
a high-temperature femtosecond laser
induced nearsurface plasma; the role
of surface electromagnetic waves in the
process of second harmonic generation
on targets with periodic microrelief of
the surface is revealed. The possibility
of laser-plasma excitation of low-lying
nuclear Ta levels has been demonstrated
for the first time.

The scope of Professor
V.M. Gordienko broad scientific
interests is also connected with the
development of methods and techniques
for remote Doppler diagnostics of
wind velocity in the atmosphere using
COZ-lasers, the speed of aerosol flows,
including the use of schemes based
on femtosecond lasers. Under his the
direction, the concept of creating and
implementing a solid-state femtosecond
laser system based on near-IR
chromium-forsterite was developed in
the interests of fundamental research
and promising laser femtotechnologies.
Using the intense radiation of a new
generation femtosecond laser system
on chromium forsterite, the effect of
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increasing the output of hard X-ray
radiation during the formation of
microchannels in solid-state targets was
detected, record data were obtained on
the effective conversion of the radiation
of a femtosecond laser on chromium
forsterite into the visible and medium
IR ranges, etc.

In the last 7-8 years, Professor
V.M. Gordienko research interests have
been focused on the problem of “Micro
and Nanoobjects in an Extreme State”.
He conducted pioneering experiments
to study nonlinear optical phenomena
occurring from the interaction of
high-intensity femtosecond laser
radiation with supercritical fluids.
On the example of carbon dioxide
and xenon, the peculiarities of the
effect of nanoclusterization of a
supercritical medium in the Vidome
region on the modification of the
nonlinear refractive index were
found. Experiments have been carried
out to study secondary processes
appearing in cluster nanoplasma
under the action of femtosecond laser
radiation of relativistic intensity (more
than 10'"® W/cm?). Using nanoscale
krypton clusters created by supersonic
expansion of a high-pressure gas into
a vacuum, new results on effective
broadband generation of X-rays (up
to 100 keV) have been obtained. The
possibility of accelerating the electron
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beam to the MeV level has been demonstrated, and
pioneering experiments on the joint generation of
terahertz and X-ray radiation in cluster nanoplasma
initiated by high-intensity femtosecond laser radiation
have been performed. The recently obtained pioneering
results aimed at investigating the possibility of neutron
generation in the mode of interaction of laser radiation
of relativistic intensity with deuterium-containing
nanoaggregates arising during gas-dynamic expansion
of a supercritical fluid into a vacuum are extremely
important. Neutron generation in the DD reaction
under the influence of relativistic (I=3-10'® W/cm?)
femtosecond laser pulses on submicron aggregates
created from a single-phase supercritical mixture
of CO,+CD,OD initially located in cryogenic free
conditions is demonstrated.

More than 300 scientific papers have been published
by V.M. Gordienko in leading domestic and foreign
journals. He is a member of the Program Committees of a
number of major international and domestic conferences
on laser physics, nonlinear optics, super-strong fields
in plasma, etc. He was supervisor of nineteen PhD of
physical and mathematical sciences in laser physics,
nonlinear optics and photonics. Among his students,
there are also representatives of the teaching staft from
a number of regional universities. The Laboratory of
Nonlinear Optics named after Academician Khokhlov,
which he directs, continues the traditions lay down by
this world-famous scientist.

V.M. Gordienko has been the RFBR scientific expert
for many years, he is Deputy Chairman of the Expert
Council on Physics, and in 2014 has acted as a guest
editor of the topical issue of the RFBR Journal themed
as “Photonics and Advanced Laser and Laser Information
Technologies”.
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