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Abstract: In the early 1980s, French physicist G. Mourou and his Canadian collaborator D. Strickland solved the problem
of power drop by dispersing in time and space the processes of amplification and compression: a method of obtaining
super-powerful chirped laser pulses (CPA — chirped pulse amplification). The paper presents brief biographical references
to Mourou and Strickland. The 2018 Nobel Prize in Physics was awarded “for groundbreaking inventions in the field of
laser physics”: Artur Isidorovich Ashkin (Ashkinazi, born 02.09.1922, USA), half of the prize “for the optical tweezers
and their application to biological systems”; Gerard Albert Mourou and Donna Theo Strickland (became the third woman
to be awarded the Nobel Prize in Physics) (quarterly premium) “for their method of generating high-intensity, ultra-short
optical pulses”. Since that time all lasers have been built on a new principle: after the amplifiers place
a compressor from diffraction bars. Instead of simply amplifying the pulse, it is first spread out on spectral components
spread over time, then they are amplified separately, then again assembled into a single pulse. At each point in time, only
a fraction of the pulse is amplified, not the entire pulse, allowing for a much higher peak intensity of laser light flow.
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I'enepanusi BHICOKOMHTEHCUBHBIX YJIbTPAKOPOTKHX ONTHYECKUX UMITYJIbCOB:
Jgaypeatnsl HobGeneBckoili npemuu no ¢pusuxe 2018 rona
Kepap Mypy u lonna CTtpukiaeH
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AnHotanusi: B nHawane 1980-x romoB ¢panmysckuii ¢msuk K. Mypy BMecTe co cBOEil KaHAJCKOH COTpyIHHIEH
. CtpukneHn pemwiy npoOiaeMy MHaJeHUs MOILIHOCTH ITyTE€M PAa3HECEHUs BO BPEMEHHM M IPOCTPAHCTBE IPOIECCOB
YCHJICHHS W COKaTHs: METOJl MOIYYEeHHUSI CBEPXMOIIHBIX YHPIUPOBAHHBIX JIa3epHBIX UMITyNbcoB (CPA — chirped pulse
amplification). TlpuBeneHsl kpatkue ouorpaduueckue ceegaeuus Mypy u Ctpukienn. Hobenesckas npemus mo dusuke 3a
2018 r. mpucyxkJeHa «3a HOBAaTOPCKME HM300peTeHusi B 00jacTH jaszepHoil ¢usuku»: Aptypy McumopoBuuy AUIKHHY
(Amkunazu, poxamnca 02.09.1922, CIIIA) — nojoBMHa NpPEeMHM «3a ONTHYECKHE MHHIETHl M HUX IpPHUMEHEHHE
B Ononornueckux cucremax»; JKepapy AnsOepy Mypy u Jlonne Teo CrpuxiieHn (TpeTbs >KEHIIMHA, YIOCTOSHHAs
HobGeneBckoii npemun 1o ¢usmke) (10 4eTBEPTH NMPEMHUH) «3a METOJ I'eHepally BEICOKOMHTEHCUBHBIX YJIBTPAKOPOTKHX
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ONTHYECKUX HMITyJIbCOBY. Temepp Bce Jla3epbl MOCTPOCHBI Ha HOBOM IIPHHIIMIIE: IIOCIE YCHIJIMTENEH pa3MelaloT
KOMIpeccop M3 IU(PAKIHOHHBIX pelIeTOK. BMeCcTo mpocToro ycWieHHs HMITYJbC CHayaja pacKiIafblBaeTcss Ha
CHEKTpaJbHbIE KOMIIOHEHTHI, Pa3HECEHHbIE BO BPEMEHM, 3aTE€M OHHM YCWIMBAIOTCS IO OTAEIBHOCTH, MOTOM CHOBA
cOOMpatoOTCs B €MHBIA UMITYJIBC. B KaXkIplii MOMEHT BpEMEHH YCHIIMBAETCS TOJBKO YaCTh UMITYJIbCA, & HE BECh UMITYJIBC
LETMKOM, YTO MO3BOJISIET JJOCTUYB ropas/io 0oJiee BHICOKOH MMKOBOW MHTEHCHUBHOCTH JIa3€PHOTO CBETOBOT'O MOTOKA.

KoaioueBsbie ciioBa: nasepHas (pu3uKa; BHICOKOMHTEHCHBHBIE YJIBTPAKOPOTKHE ONTHYECKHE HMMITYJIBChI; CBEPXMOILIHBIC
Jla3epHbIe MMITYJIbCHI, TeHepauus; Jjaypearsl HobOenesckoil npemun mno ¢usuke 2018 roma XKepap Mypy u [onna

CrpukieHs.
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Since 1964 when the classic works of
AM Prokhorov, NG Basov and ChKh Townes were
awarded the Nobel Prize in Physics, laser physics has
gradually become one of the most prominent
directions of  modern physical science
[1-3]. Its main task is to increase the power of the
particle beam using shorter pulses and to compress
the beam itself. For a long time for this, physicists
first stretched the pulse in time, and then squeezed it.
However, as a result of these operations, power
dropped.

In the early 1980s, French physicist Gerard
Mourou, together with his Canadian colleague Donna
Strickland, solved the problem of power drop by
separating amplification and compression processes
in time and space. Mourou’s and Strickland’s
invention is called the method of chirped pulse
amplification (CPA).

Gerard Albert Mourou was born on June 22,
1944 in Albertville (France). In 1967 he graduated
from the Physics Department of the University of
Grenoble, and then he worked at the Ecole
Polytechnique. He worked at the University of Laval
in Canada, at the University of California in San
Diego (USA), and then he set up a research team on
ultrafast processes in Paris. In 1977 he moved to the
United States - first to the University of Rochester
(New York), and in 1988 to the position of professor
at the University of Michigan, where he founded and
for a long time headed the Center for Ultrafast
Optics. In 2004, Mourou returned to France as
Director of the Applied Optics Laboratory at the
National  Graduate School  of  Advanced
Technologies. In 2008 he was elected a foreign
member of the Russian Academy of Sciences [4]. In
2010, under the first megagrant program (about 300
scientific laboratories have been created in Russian
universities and scientific organizations within ten
years), Mourou was invited to Nizhny Novgorod
State University, to the laboratory of the future
President of the Russian Academy of Sciences
AM Sergeev to study the clearing of space from
debris using lasers and reducing the lifetime of
nuclear waste. Mourou took part in the creation and

development of the Extreme Light Sources and
Applications (ELSA) laboratory, which had had three
powerful experimental laser systems — multipetawatt,
attosecond and terahertz by 2016. In 2020, he once
again flew to Russia and participated in the V All-
Russian Research Forum “Science of the Future —
Science of the Young”. In an interview with TASS,
he noted: “The development of modern world science
is impossible without the participation of Russia.
Russia, without any doubt, is one of the most
important participants in world science; there can be
no doubt about that. Science has no boundaries, and
the work of the world's leading scientists to overcome
the problem of the COVID-19 pandemic has once
again confirmed this” (translated by me — V.T.)

The main directions of Mourou’s research are
laser physics and nonlinear optics. In 1985, he
developed a new technology for producing ultra-
high-power laser pulses — amplification of chirped
pulses, which is the main one for obtaining
femtosecond pulses [5]. To date, he coordinates the
Pan-European Extreme Light Infrastructure project to
create an exawatt laser system. Mourou is a member
of the US National Academy of Engineering (2002),
the US Optical Society, the American Physical
Society, and the Institute of Electrical and Electronics
Engineers.

Donna Theo Strickland was born on May 27,
1959 in Guelph (Ontario, Canada). Having graduated
from McMaster University in Hamilton in 1981 with
a degree in engineering physics, in 1989, she received
her Ph.D. in physics from the University of
Rochester, where she was supervised by Professor
Mourou. She studied chirped pulse amplification
followed by their compression, which made it
possible to amplify ultrashort pulses to colossal
levels. From 1988 to 1991 she was a Research Fellow
at the National Research Council of Canada.
She currently works at the University of Waterloo,
where she leads research on high-intensity laser
systems for nonlinear optics. She is a Fellow of the
Royal Society of London (2020), Foreign Fellow of
the US National Academy of Sciences (2020),
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Gerard Mourou

Vice President (2011), then President (2013) of the
Optical Society of Canada.

The Nobel Prize in Physics for 2018 was
awarded “for innovative inventions in the field of
laser physics”: Artur Isidorovich Ashkin (Ashkinazi,
born 2 September 1922, USA) — half of the prize “for
optical tweezers and their application in biological
systems”; Gerard Albert Mourou and Donna Theo
Strickland (quarter prize each) for the method of
generating high-intensity ultrashort optical pulses.
Now all lasers are built on this principle:

CPA - chirped pulse amplification

Short light pulse
from a laser.

The pulse is stretched,
which reduces
its peak power.

Grating pair,
pulse stretcher

Amplifier

Donna Theo Strickland

Mourou and Strickland
at a conference on 50th anniversary
of nonlinear optics (Suzdal, 2011)

a compressor made of diffraction gratings is placed
after the amplifiers (Fig. 1). Instead of simple
amplification, the pulse is first decomposed into
spectral components separated in time, and then they
are amplified separately, and then again collected into
a single pulse.

At each moment in time, only a part of the pulse
is amplified, and not the entire pulse, which makes it
possible to achieve a much higher peak intensity of
the laser light flux. This technology has a lot of
practical applications and excellent prospects (Fig. 2).

The pulse is compressed
and its intensity increases
dramatically.

The stretched
pulse is amplified.

Grating pair,
pulse compressor
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Fig. 1. The main elements of technology CPA [6]
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Fig. 2. Development of the highest intensity laser pulse technology [6]
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