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Pravdépodobné nejlevnéjsi védecka druzice v historii lidstva;
cesky satelit Lucky-7 miri na obéznou drahu

Cesti védci Jaroslav Laifr a Pavel Kovaf navrhli, vyvinuli a pfipravili k vypusténi novy &esky satelit.
Jedn4 se o tzv. CubeSat forméatu 1U (112 x 112 x 113,5 mm), ktery byl zvolen pro svou snadnou
detekovatelnost ve vesmiru, kompatibilitu s fadou raketovych nosi¢é a dostupnou cenou za vypusténi.
Jeho cilem je testovat specialni metodiku Gpravy bézné komeréni elektroniky pro pouziti pti misich do
hlubokého vesmiru nebo dlouhodobych misich jako jsou lety na Mésic ¢i na Mars. JelikoZ jejich $tastné
¢islo je sedm a satelit je v poradi sedmym ¢eskym, pojmenovali ho jednoduse "Lucky-7".

"Projekt Lucky-7 je pravdépodobné nejméné nakladna védecka vesmirna mise v historii lidstva. Vime o
projektech jako $50Sat, OSSI-1 nebo femtodruzicich ChipSat, ale tém byl s nejvétsi pravdépodobnosti
start do vesmiru poskytnut zdarma nebo prostiednictvim crowdfundingovych kampani, které se ale
pro tento typ projektd prili§ neosvédcily. Satelit OSSI-1 se navic nikdy nepodafilo na obéZné draze
identifikovat a se svym tvlircem nikdy nenavazal spojeni. V kazdém ptipadé pro nas tyto projekty
znamenaly velikou inspiraci. V roce 2015 jsme zacali s ¢astkou 30 tisic korun a vytvorili ekonomické
perpetuum mobile nezbytné k dofinancovani projektu," fikd Pavel Kovar, specialista na
radioelektroniku a naviga¢ni techniku.

"Nabizime produkty a sluzby komunité stavitelG malych druZic prostiednictvim spole¢nosti SkyFox
Labs s.r.o. Je to ekonomicky nastroj, ktery naAm pomaha materializovat soukromé védecko-vyzkumné
vysledky nasi prace. Jsme velmi hrdi na spolupraci s univerzitami a vyzkumnymi institucemi ve vice
nez deseti zemich svéta. Je nam cti vidét, Ze nase produkty 1étaji do vesmiru a pomahaji ostatnim. Vse
bylo vytvoieno od zakladu, véetné specialniho nizkoptikonového navigaéniho pfijimace poskytujiciho
informace o ¢asu a poloze druzice tak, abychom méli pod kontrolou kritické prvky, které jsou casto
prehlizeny", dodava.

"Nesestrojili jsme pouze jen dalsi satelit, ale miniaturni kosmickou laborator. Jdeme vyzkouset néco,
co jesté nikdo jiny pired nami nerealizoval. Diky nasim znalostem o vlivu vesmirného prosttedi na
elektroniku a materidly jsme mohli vyuzit komponenty urcené pro tzv. Internet véci (IoT) a
automobilovy primysl Gplné jinak, nez jak jsou bézné pouzivany. Naptiklad zvolené tranzistory na bazi
nitridu galia neobsahuji pevnou izola¢ni bariéru pro ovladani toku proudu. To je ve vhodnych
obvodech ¢ini mnohem méné citlivé na kosmickou radiaci. Jdeme vypustit své€tové prvni spinany
napéjeci zdroj pro malé druzice bez pouziti standardnich tranzistort MOSFET. Priimysl z oboru LED
osvétleni byl zase vyuzit k vyrobé kompozitnich radia¢nich $titd. Je to velmi levné, s nizkou hmotnosti
a prirozeneé zvysujici Zivotnost satelitu", fika Jaroslav Laifr, zakladatel projektu a jednatel spole¢nosti.

Pokud se vSe podaii, bude tym schopen ziskavat data o intenzité radiacniho pozadi v misté satelitu
miniaturnim palubnim dozimetrem. O stavu klicovych prvki je bude informovat telemetricky systém.
Experimentalni gama spektrometr bude slouzit k urcovani rozlozeni energie dopadajiciho zareni. Je
dostatec¢né citlivy na to, aby mohl byt schopen detekovat i vysoce energetické zablesky zareni gama ze
vzdalenych galaxii. DruZice dale obsahuje palubni kameru s rozliSenim VGA, jeZz ma byt schopna
poskytnout viibec prvni barevné snimky porizené ceskym satelitem nebo snimkovat polarni zari. Oba
konstruktéfi planuji tato data vyuzit k inspirovani nové generace mladych ceskych védct a inZzenyri.

Satelit je pripraven ke startu dne 5. ¢ervence na palubé rakety Sojuz-2.1b z kosmodromu Vostocnyj v
Ruské federaci. Cilem je slune¢né synchronni kruhova draha ve vysce 530 km. Vypusténi a ptipravné
prace jsou organizovany spole¢nosti Exolaunch GmbH. Cesky telekomunikaéni tiad ptidélil misi
volaci znak OKOSAT. DruZice na svém plasti nese i zlatem vyvedenou ceskou vlajku.

"Poskytnuta obézna draha je dostatecné vysoko na to, aby se na ni satelit udrzel dlouhou dobu a
dostate¢né nizko na to, aby dle pozadavk OSN zanikl v atmosféfe béhem 25 let od vypusténi. Cim déle
satelit vydrzi v provozu, tim Stastnéjsi budeme. Pokud navazeme prvni spojeni, bude to obrovsky
uspéch. Pokud vydrzi fungovat dalSich 10 let, bude to diivod k otevieni lahve Sampanského. Neni bez
zajimavosti, Ze co se problematiky kosmického smeti tyce, spolupracujeme dokonce s institucemi,
které do tklidu obézné drahy investuji. Je to vyhra pro vSechny strany. Moc se téSime na prvni data z
obézné drahy. Satelit mohou volné naladit vSichni zjemci z fad radioamatéri”, uzavira Jaroslav Laifr.
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Probably the lowest-cost scientific space mission in human history;
Czech satellite Lucky-7 aims to reach orbit

Two Czech space scientists Jaroslav Laifr and Pavel Kovar designed, developed and prepared for
launch a new Czech satellite. It is a single unit CubeSat with a size of 112x112x113.5 mm, to be easily
traceable in space, available by launch cost and compatible with a variety of launch opportunities. Its
aim is to test everyday electronics tweaked for deep space or long-lasting missions such as to the
Moon, Mars, and beyond. As their lucky number is seven and it is supposed to be the seventh Czech
made satellite in a row, they called it simply Lucky-7.

"The Lucky-7 project is probably the lowest-cost scientific space mission in human history. We are
familiar with projects like $50Sat, OSSI-1 or ChipSats, but they were most probably donated by
national agencies or crowdfunders with a free flight. On the other hand, OSSI-1 was never identified in
orbit and never responded to its owner. However, these projects became our big inspiration. We
started with approximately 1000 Euros back in 2015, and made an economic perpetuum mobile
necessary to finalize the project,” says Pavel Kovar, the RF and radio navigation specialist.

"We offer both our products and services to the NewSpace and small satellite community via the
company SkyFox Labs s.r.o. It is an economic tool that allow us to materialize the scientific by-
products of our space research. We are very proud to cooperate with institutes and universities around
the globe in more than 10 countries. It is so honoring to see that our products already operate in space
and help others. Everything has been done from scratch, including ultra low power navigational
receiver providing information about time and position of the satellite. It was necessary to do it our
way to have a full control over the design and its possible bottlenecks, often overlooked", he describes.

"We did not build just another satellite. It is a flying laboratory. The satellite is going to test something
that nobody has ever done before. Thanks to our background in electronics, materials and space
effects, we implemented commonly used electrical parts from automotive and IoT industry in totally
new ways. Gallium Nitride power transistors used in modern electric cars do not contain insulation
layer to control its conductivity. That makes them much less vulnerable against the space radiation.
We fly the world's first MOSFET-free power supply ever built for small satellites. The LED lighting
industry has been used to make composite aluminum radiation shields for us. It is very cheap,
lightweight and it naturally increases the mission lifetime," says Jaroslav Laifr, the CEO and founder.

If all goes well, the team will be able to measure the in-situ radiation background by miniature
onboard Dosimeter and monitor the health of key subsystems, such as communication or data storage
by complete satellite telemetry. The experimental Gamma Spectrometer payload informing about the
energy of incident radiation will be able to detect Gamma Ray Bursts from distant galaxies. The
platform also contains the VGA camera to demonstrate the data transfer capability. It may capture the
first colour images ever taken by Czech satellite, possibly detecting the aurora glow. Such pictures
would be greatly utilized for the outreach and inspire a new generation of scientists and engineers.

The Lucky-7 is prepared for launch aboard the Russian Soyuz-2.1b launch vehicle from Vostochny
cosmodrome on July 5, 2019. The satellite will be deployed into the sun-synchronnous orbit at an
altitude of 530 km. The launch and integration services are arranged by Exolaunch GmbH. The Czech
Telecommunication Office assigned the callsign OKOSAT to the mission, which is also carrying a
miniature golden-finished Czech flag.

"The orbit is high enough to keep the satellite in its desired environment and low enough to fulfill the
25-year de-orbit mandate given by the UN. The longer the lifetime, the happier we will be. First beep
would be a huge achievement, ten years in operations will deserve to open a bottle of Champagne.
Regarding the space debris, interestingly enough, we also cooperate with entities investing in orbital
cleanup. It is a win-win for society. We are really excited about receiving the first data from space. We
also invite radioamateurs around the globe to participate", closes Jaroslav Laifr.






