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Abstracts of selected articles

Stanislav Kozubek: How did Czech natural sciences
perform in the Methodology 2017+ evaluation?

The evaluation of research organizations in the Czech Republic, M17+,
has been carried out for the last 4 years. In natural sciences the quality
the Czech Republic in FORD fields is comparable with the world average
(according to journals divided into quartiles and top deciles) however,
it is substantially lower compared with EU15 levels. Quality profiles are
comparable with countries with similar economies and histories (e.g.,
Hungary, Slovenia, etc). In all fields of natural sciences, the number of
results has grown during this period, however, their quality remains
approximately the same. The number of results in the Q4 quartile has
slightly decreased.

Miroslav Broz, Ondrej Chrenko: The rise of Mercury,
Venus, Earth, and Mars in a dust gas disk.

Planet formation is one of the fundamental questions in astrophysics.
Some of the planets (e.g., Jupiter) must have been formed within ~10
million years, during the existence of a gaseous disk. A new model (pub-
lished recently in Nature Astronomy) suggests that terrestrial, or “rocky”
planets, were also formed early. Protoplanets embedded in gas can move
towards 1 au, in a process called migration, which can explain the small
separation of Venus and Earth, and the small size of Mercury and Mars.

Simon Kos, Jifi Rezek: Metal-insulator transition
as a service to humankind

60 years after its discovery, the basic mechanism of the metal-insulator
transition in VO, is still not understood. This mechanism has application
potential for “smart windows”, which change their optical properties
according to the outside temperature. Scientists from the Department
of Physics at the University of West Bohemia in Plzer\ have succeeded
in designing and fabricating VO,-based thermochromic coatings with

parameters suitable for commercial requirements at the laboratory scale,
and also scaled up for industrial application.

Tomds Halenka: The Nobel Prize in Physics
praised climate change modelling

This year, together with Giorgio Parisi, Syukuro Manabe and Klaus Has-
selmann were awarded the Nobel Prize in Physics for their pioneering
contribution to our understanding of complex systems. Their half of the
prize honours their life-long effort in climate system modelling and anal-
ysis of climate change causes, especially the effects of greenhouse gases.
Syukuro Manabe was one of the very first pioneers in climate modelling,
both with simple radiative-convection models and the first general circu-
lation models (GCM), he highlighted the effects of carbon dioxide chang-
es in his models in 60's, and for the whole of his career worked and led
the development of the famous GCM at the Geophysical Fluid Dynamic
Laboratory. Klaus Hasselmann analysed the connection of chaotic weath-
er behaviour and climate systems, and developed methods for analysis of
the fingerprints of climate change. He was the founding director of the
Max Planck Institute for Climate and also led the German Climate Compu-
tational Centre, where another famous GCM was developed.

Some connections and relations to the state of the art in climate
modelling and climate change science are presented to clarify the im-
portance and impact of their work. Overall, this award, for the first time,
recognises climatology as a physical science emphasizing its potential
and importance for the future of mankind.

Josef Huberidk: Just to whistle and measure
the speed of sound propagation in metals

Measuring the speed of sound propagation in metals is easy and fast,
and is not only for the laboratory. With the use of a smartphone, ruler,
rosin, and vice we can measure speeds for steel, brass, aluminium, and
plastic. Values differ by a few percent from the tabulated values. Follow-
ing determination of the density of the material, it is also possible to
determine the Young's modulus of elasticity. This method presents an
opportunity for students to take physics into their own hands.
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k méreni gravitacnich vin

ve vesmiru

Obdobi gravita¢ni astronomie zacalo historicky prvni detekci
binarniho systému cernych dér 14. zafi 2015 pomoci pozorovani
observatofe LIGO (Laser Interferometer Gravitational-Wave
Observatory). Udalost ziskala ndzev GW150914 a jednalo se
o splynuti dvou c¢ernych dér o hmotnosti pfiblizné 30 hmot
Slunci za vzniku vétsi ¢erné diry. DalSi velkou udalosti této éry
bylo pozorovdni GW170817 ze 17. srpna 2017, béhem
kterého byl diky spolupraci observatofi LIGO a VIRGO urcen
smér gravitacnich vin. Diky tomu bylo mozné na zdroj namifit
vetsinu pozemskych i kosmickych teleskopll a detekovat
slouceni dvou neutronovych hveézd dvéma nezdvislymi
zplsoby méfeni — pomoci gravitacnich vin i elektromagnetické-
ho zafeni. Pozemni observatofe gravitacnich vin v8ak maji
urcitd omezeni, ktera ndm neumoznuji pozorovat mohutn&jsi
systémy v nizsich frekvencich. To je ddvod, pro¢ jsou nutné
observatore gravitacnich vin umisténé ve vesmiru, jako je Laser
Interferometer Space Antenna (LISA) — treti velka mise ESA

v programu Cosmic Vision, pokryvajici téma ,,Gravitacni vesmir*.

LISA je dalsim velkym krokem v dobé gravitacni astronomie,
ktera ma pracovat ve 30. letech 21. stoleti. Bude schopna pozo-
rovat zejména gravitacni viny plynouci ze slouceni supermasiv-
nich ¢ernych dér, kterd se odehrdvaji ve stfedech spojujicich se
galaxii. Zachytime také hvézdné kompaktni objekty (¢erné diry
nebo neutronové hvézdy), jak obihaji okolo superhmotnych
c¢ernych dér (tzv. Extreme mass ratio inspirals) a dalsi faze
splynuti ¢ernych dér hveézdnych hmotnosti. Védci z Ceskych
vyzkumnych udstavl jiz vytvorili ,Prague Relativity Group®
(czechLISA.cz), aby se pfipojili ke konsorciu LISA, které resi
védecké vyzvy této mise. Zaroven vyzkumné dstavy Akademie
véd CR pipravuji ptidu pro ¢esky hardwarovy prispévek k této misi.

MSMT a MD schvilily v fijnu 2020 projekt na vyvoj
tzv. Fibre Switch Unit Actuators, kritickych mecha-
nisml pro optickou lavici, které umozni prepinani
mezi dvéma zdroji laserového svazku na misi LISA.
Na projektu spolupracuji Astronomicky dstav, Fyzikalni
Ustav, Ustav fyziky atmosféry a Ustav termomechaniky
Akademie véd CR v rémci projektu podpofeného
z programu PRODEX Evropské kosmické agentury ESA.

LISA se bude sklddat ze tfi kosmickych sond,
které budou obihat asi 60 milion km za Zemi v sesta-
vé témér rovnostranného trojuhelniku o zdkladné
asi 2,5 milionu km. Laserové paprsky emitované
a detekované jednotlivymi kosmickymi sondami
budou méfit ¢asové zpozdéni zplsobené priichody
gravita¢nich vin mezi kosmickymi sondami. Ocekava
se, ze mise bude trvat 4 az 10 let podle lspésnosti mise.



