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* Neil Armstrong and Buzz Aldrin

* Pete Conrad, Alan Bean,

* Alan Shepard, Edgar Mitchell,

* David Scott, James Irwin,

* John Young, Charles Duke,

* Eugene Cernan, Harrison Schmitt
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I( d O pa d e n |’ p O d ez Fe I\?C h : (CNN) — A rare metallic asteroid about three times farther away from the sun than our planet
I(u Cia I(a po m o h Iv S n im I(y A new study published Monday in The Planetary Science Journal takes a closer look at this
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China and Russia could cripple the US with a space attack,
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Psyche, an asteroid believed to be worth $10,000 { vOLBY SENATNIVOLBY ~ DOMACI [l REGIONY
Ehi M quadrillion, is observed through Hubble Telescope in

US & Canada :‘y\FewsGtIUCt){fm - esm ir. S pOj en é Stéty

(© Updated 0354 GMT (1154 HKT) November 2, 2020
W I d
slozku armady pro

Trump spi
military bi

News & buzz

:5’ 3 Officials say defense
'/' secretary is prepared for
possibility..

(D 18 June 2018

There are an estimated 170
as small as paint flakes —ir

i Asia Australia Middle East Africa Inequality Cities Global development

Bydleni

project as Britain is shut out %

Fears over impact on Brexit talks with UK taxpayers having
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An asteroid in space possibly werth more than the entire economy of our planet 01:23
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could yield secrets about Earth's molten core, and scientists want to learn all about it.

mysterious asteroid, using data from the Hubble Telescope.

Located between Mars and Jupiter, Asteroid 16 Psyche is one of the most massive objects in the
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off from ESA's European Spaceport in Keurou,

§ A fresh row over the UK’s involvement with the Galileo satellite programme,
to which the country’s taxpayers have already paid £1bn, threatens to poison
the Brexit talks after the EU shut Britain out of the project.

A majority of member states have turned against the UK and voted in favour
of pushing forward on the next round of contracts for the £8bn project,
despite requests for a delay to allow negotiations over British involvement to
LK firms are heine blocked from hiddine for contract
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Satellite operator Viasat climbs 27%

o one . R = pOllthS The Biden Presidency  Facts First 2022 Midterms
after selling military communications

unit to L3Harris for $2 billion Exclusive: Musk’s SpaceX says it can no longer pay
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N for critical satellite services in Ukraine, asks

GAO: Defense, intelligence agencies need a better plantobuy € tab
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by Sandra Erwin — September 7, 2022
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Satellite image collected by BlackSky over Vasylkiv Air Base, Ukraine, Feb. 28. Credit: BlackSky

NATO's over

GAOQ director Brian Mazanec: 'Commercial satellite capabilities are
17Jan. 2022 | Lastupdated: 1 jnereasingly going to be indispensable to the national security enterprise’
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-1)vesmira 2) historie — 1942 a 1957
Karmanova linie - Vergeltungswaffe 2

- atmosféricky bod ve vysce 100 km
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ALCOHOL TANK CONTROL COMPARTMENT WARHEAD

- pro bézné letectvi nejvyssim
dosazitelnym bodem
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bod, pod nimz je atmosféra prilis
husta na to, aby mohlo setrvat na
stabilni orbité bez kontinualniho - Sputnik-1
tahu svého pohonu




Satelity

NATIONAL DEFENCE SATELLITES
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Union of . . . . )
Concerned Scientists Climate  Energy  Transportation Food Nuclear Weapons  Science & Democracy

Satelity JEEE;[Eeﬁi&
Database

In-depth details on the 6,718 satellites
currently orbiting Earth, including their
country of origin, purpose, and other
operational details.

Published Dec 8, 2005 | Updated Jan 1, 2023

e Total number of operating satellites: 6,718
e United States: 4,529
e Russia:174
e China: 520
e Other:1,425

¢ LEO:50938

e DMEOD: 141

e Elliptical: 59

e GEO:5320

e Total number of US satellites: 4,529
e Civil:26

e Commercial: 2,908

e Government: 260

e Military: 247



Union of N s
[Cﬂl‘lﬂE’l‘l’lEd Scientists Climate  Energy Transportation Food — INuclear Weapons — Science & Democracy

Satelity ucs Egééiiife
Database

In-depth details on the 4,084 satellites
currently orbiting Earth, including their
country of origin, purpose, and other
operational details.

Published Dec 8, 2005 | Updated May 1, 2021

Satellite quick facts
Includes launches through 4,/30,/2021

¢ Total number of operating satellites: 4,054
® United States: 2,505
o FRussia: 163
s China: 431
& Other: 920
s LEO: 3328
s MEO:13%
s Elliptical: 57
e GEOQ: 560
s Total number of US satellites: 2,505

s Civil: 32
» Commercial: 2,091
8 Government: 166

s Military: 216



Narodni a komeréni

Sluzby Vyuziti NATO a efekt
systémy
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Earth observation satellites

Commission
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Figure 5: Today’s reliance on GNSS positioning and timing signals
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Vesmirna bezpecnost:

,Bezpecny a udrzitelny pristup k vesmiru a jeho vyuzivani, jakoz i

svoboda od hrozeb vychazejicich z prostoru.”

- definice vychazi z principu v Kosmické smlouvé z roku 1967

- vesmir ma zustat volné dostupny pro vSechny k mirovemu vyuziti
nyni i do budoucna

* Clay Moltz:

vesmirna bezpecnost jako schopnost vynaset a operovat se satelity
mimo zemskou atmosféru bez externiho ruseni, poskozovani nebo
destrukce

* Tri dimenze vesmirné bezpecnosti shrnuje Jean-Francois Mayence



Tri dimenze
» Kosmicky prostor pro bezpecnost:
uziti vesmirnych systému pro bezpecnostni a obranné ucely

* Bezpecnost ve vesmiru:

jak chranit vesmirné prostredky a systémy pred pfirodnimi a/nebo
lidskymi hrozbami nebo riziky a zachovat udrzitelny rozvoj vesmirnych

aktivit

* Bezpec€nost z vesmiru:

jak chranit lidsky zivot a zivotni prostredi Zemé pred prirodnimi
hrozbami a riziky z vesmiru



Rizika a hrozby

» Kosmické smeti
« Kessleruv syndrom — kaskadovy narust
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Small LEO space population largely unknown :-

LEQ-crossing (0 to 2000 km) objects ; M Rl 5" 4
estimated from debris surveys and events . e o el £

Today’s current public
_ _ catalog contains < 4% of -
i : 4 .+ LEO-crossing objects > 1 cm ...

>80 cm : g . aall e
> 70 ¢m _ . | g i T e T A
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Small GEO space population especially unknown!

GEOQ-crossing (GEO £ 100 km) objects
estimated from debris surveys and events




Sources

Launches (rocket
bodies, payloads, mission
related objects)

Fragmentations
(explosions, collisions)

Non-fragmentation debris
(surface degradation, solid rocket

motor particles)

Sinks

Natural decay
(atmospheric drag, solar
radiation pressure,
lunisolar perturbations)

Active Removal (de-
orbit, non-propulsive
maneuvers)



Starfish Prime SM-3 raketa Fengyun-1C
1962 2008 2007



Soucasne trendy

 Privatizace a komercionalizace
Turismus

e Tézba surovin?

* Narust pocCtu aktéru i vyuzivani







Hayabusa2 — asteroid sample return mission

Rosetta Mission - a detailed study of a comet
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* Asteroid Bennu
Scientists excited by first look at OSIRIS-REx asteroid * Start 2016' Sbe_r 2020’ zarl 2023
samples navrat na Zemi
000000 » 250 gramu materialu, cil mise

R

byl 60 gramu




NewSpace

 Velky narust aktéru diky technologickému postupu
« Zlevhovani vyvoje, vyroby a operovani satelitu a nosnych raket

* RUznoroda odvétvi — napfriklad technologické IT firmy, investi¢ni a medialni
spolecnosti

* Nové pristupy, duraz na inovaci, sniZzovani celkové ceny z duvodu
konkurence
» SpoleCnosti vyrabéji produkty, které nejsou perfektni, ale dostatecné
* Prioritu ma nizsSi cena pred perfektnim vykonem, spolehlivosti Ci vydrzi
* Pristup je reflektovan v efektivnéjsich a jednodussich procesech pri vyrobe

* Levnejsich komponenty, 3D tisk, open source software, adaptabilni
vyrobni a produkcni model

* Nejvice evidentni u mensich spolecnosti v satelitnim sektoru



Co sledovat?

* Privatni sektor

* Pravni system

* Miniaturizaci - nano a mikrosatelity
* Autonomni systemy

» Antisatelitni zbrane

* Planetary Defence

* 5. bojova domena NATO




http://spacesecurityindex.org/ssi editions/space-security-2019/

https://espi.or.at/news/public-espi-report-64-security-in-outer-space-rising-stakes-for-europe

https://edition.cnn.com/2020/10/31/us/psyche-asteroid-ultraviolet-trnd-scn/index.html?utm source=fbCNNi&utm content=2020-10-
31T15%3A09%3A31&utm medium=social&utm term=link&fbclid=IwAR19p6YUeNxv4B8Vv7/tWigDbpllt8I55LSgBrAPq31f4wad48AJuRXlkzaOQ

https://www.thespacereview.com/article/4056/1?fbclid=IwAR3iKGDTs9VY3y2DXMz4hhxAmKSXeosjxSO56AkAInx62W5ht1aA PLIc5w

https://www.japcc.org/portfolio/space-natos-newest-operational-domain/

https://spacenews.com/pentagon-issues-new-strategy-to-defend-u-s-dominance-in-space/

https://www.brookings.edu/blog/order-from-chaos/2020/04/22/nato-and-outer-space-now-what/

https://arstechnica.com/science/2020/04/mission-extension-vehicle-succeeds-returns-aging-satellite-into-service/

https://phys.org/news/2020-03-planetary-defenders-validate-asteroid-deflection.html

https://www.nasa.gov/press-release/nasa-confirms-dart-mission-impact-changed-asteroid-s-motion-in-space

MAYENCE, Jean-Francois. 2010. Space Security: Transatlantic Approach to Space Governance
MOLTZ, James Clay. 2011. The Politics of Space Security: Strategic Restraint and the Pursuit of National Interests

DRMOLA, Jakub a Tomas HUBIK. 2018. Kessler syndrome: System dynamics model. Space Policy. Dostupné také z:
http://linkinghub.elsevier.com/retrieve/pii/S0265964617300966

https://www.businessinsider.com/space-race-anti-satellite-china-russia-war-us-2017-07#ampshare=http://www.businessinsider.com/space-race-anti-
satellite-china-russia-war-us-2017-07

http://www.thespacereview.com/article/3331/1

https://www.ted.com/talks/will marshall the mission to create a searchable database of earth s surface

ASBECK, Frank, 2015. Policy Framework for Space Security Activities in the EU. In: Youtube.com [online]. Dostupné z:
https://www.youtube.com/watch?v=xGKdT80YBXO0

THE UK MILITARY SPACE PRIMER. 2010. An introduction to potential military uses of space. [online. Dostupné z:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/33691/SpacePrimerFinalWebVersion.pdf

SATCEN EU. 2018b. EU Satellite Centre Annual Report 2017. European Union Satellite Centre [online]. Dostupné z:
https://www.satcen.europa.eu/key_documents/EU%20SatCen%20Annual%20Report%2020175af3f893f9d71b08a8d92b9d.pdf
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