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SPACE RACES
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UZAY YARISLARI

The first space race was a competition between the US and
the Soviet Union for national prestige and military advantage.
The space race which started with the Soviet Union sending
the first satellite into space in 1957 and the first human into
space in 1961 and ended with the United States landing the
first human on the Moon in 1969 was in a sense a war of
capitalism against communism. Today, space exploration and
work, known as the “New Space Race,” has reached a much
more advanced level than the US and Soviet Union space race

in the 1960s.

ilk uzay varisi, ABD ile Sovyetler Birligi arasinda ulusal

prestij ve askeri avantaj icin yapilan bir yarismaydi. Sovyetler
Birligi'nin 1957 yilinda ilk uyduyu ve 1961 yilinda ilk insani
uzaya gondermesiyle baslayan ve ABD'nin 1969 yilinda ilk
insani Ay'a indirmesiyle nihayete eren uzay yarisi, bir anlamda
kapitalizmin komiinizme karsi verdigi bir savasti. Bugiin

ise “Yeni Uzay Yaris1” olarak tabir edilen uzay arastirmalari

ve calismalan, 1960’lardaki ABD ve Sovyetler Birligi uzay
varisindan ¢ok daha ileri bir seviyeye ulast.

eedless to say, the geopolitical
N dynamic of the world is very

different today. Nowadays,
NASA is assigning space missions
to private companies, and other
countries, especially China, India, and
Japan, are participating in the space
race.

New technologies increase the
capabilities of launch vehicles

and satellites while reducing their
costs. This situation allows not

only developed countries but also
developing countries to enter a

new sector without forcing their
economies. Today, countries’ interest
in space exploration focuses more on
economic opportunities. Monitoring
natural resources through ground
observations, making agriculture

Ibette jeopolitik dinamik bugtn
Egok farkli; Simdilerde ABD Ulusal

Havacilik ve Uzay Dairesi (NASA),
ozel sirketlere uzay gorevleri veriyor
ve ozellikle Cin, Hindistan ve Japonya
gibi diger llkeler uzay yarisina
katiliyorlar.

Yeni teknolojiler firlatma araclari ve
uydularin yeteneklerini arttirirken,
maliyetlerini de distrmekte. Bu
durum sadece gelismis Ulkelerin
degil, gelismekte olan dlkelerin

de ekonomilerini zorlamadan yeni
bir sektore giris yapabilmelerine
imkan veriyor. Bugin tlkelerin uzay
arastirmalarina duydugu ilgi daha
cok ekonomik firsatlara odaklaniyor;
yer gozlemleri sayesinde dogal
kaynaklarin izlenmesi, tarim ve
madenciligin daha verimli yapiimasi,



and mining more efficient, minimizing losses

in possible disasters by predicting atmospheric
and environmental events are examples of these
opportunities. One move ahead entails economic
opportunities that space exploration can provide
promising targets for many countries, such as the
possibility of extracting rare elements from the
Moon, Mars or nearby asteroids.

The potential opportunities of the space economy
motivate many countries to develop national space
programs. In the last 10 years, the space agency
was established in 13 countries, including Turkey.
Space Agencies can operate in many different
areas such as the launch sector, earth observation,
communication satellites and deep space studies.
The establishment of the Turkish Space Agency will
coordinate space activities in our country and begin
the development of the national space program.

Itis very important that a “space technology
development zone" will be established to host
national and foreign investors by carrying out
studies in integration with the industrial cluster in
the field of space and planning to develop effective
and competent human resources in the field of
space in Turkey.

As a country, we have succeeded in producing
domestic and national products in many industries
in recent years. In the field of space, we show the
same determination nationality and overseas. We
see that imports are gradually decreasing and the
rate of localization has increased. In parallel, the
technology readiness levels of our national industry
are also increasing.

With the activation of the Satellite Systems
Test and Integration Center, we have gained an

atmosferik ve cevresel olaylarin dnceden tahmin
edilerek olasi afetlerdeki kayiplarin en aza
indirilmesi bu firsatlara 6rnek olarak verilebilir.
Bunlarin bir adim daha ilerisinde ise Ay, Mars veya
yakindaki asteroitlerden nadir elementler ¢ikarma
olasiligl gibi uzay kesiflerinin saglayabilecegi
ekonomik firsatlar bircok tlke icin umut verici
hedefler olmaya devam ediyor.

Uzay ekonomisinin potansiyel firsatlari cok sayida
tlkeyi ulusal uzay programlarini gelistirmeye motive
etmekte. Son 10 yilda aralarinda Tirkiye'nin de
bulundugu 13 tlkede uzay ajansi kuruldu. Uzay
Ajanslari firlatma sektoriinden, yerylzi gozlem

ve iletisim uydularina ve derin uzay calismalarina
kadar pek cok farkli alanda faaliyet gosterebiliyorlar.
Ulkemizdeki uzay calismalarini koordine edecek
kurum olan Turkiye Uzay Ajansi’'nin kurulmasi

ve milli uzay programi gelistirme calismalarina
baslamasi, biylk 6nem tasiyor.

Uzay alaninda sanayi kiimelenmesi ile entegre
calismalar yurdtilerek, yerli ve yabanci yatinmcilara
ev sahipligi yapacak bir “uzay teknoloji gelistirme
bolgesi” kurulacak olmasi ve uzay alaninda etkin ve
yetkin insan kaynag gelistirilmesinin planlanmasi
ulkemiz adina ¢ok onemli.

Ulke olarak son villarda pek cok endiistri kolunda
yerli ve milli Griin algisini yerlestirmeyi basardik.
Uzay alaninda da yerli ve millilik konusunda ayni
kararlihgr gosteriyoruz. Yurt disindan yapilan satin
almalarin kademeli olarak azaldigini ve yerlilik
oraninin arttigini goriyoruz. Buna bagli olarak yerli
sanayimizin teknoloji hazirlik seviyeleri de artiyor.

Uydu Sistemleri Test ve Entegrasyon Merkezi'nin
faaliyete gecmesi ile tlke olarak onemli bir kabiliyete
ulastik. Dinyada az sayidaki llkede bulunan bu
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important capability as a country. Turkey has
become an international player in space systems
assembly, integration and testing services as a
result of this facility which is only available in a
few countries in the world.

Satellite Launch, Space Systems and Advanced
Technologies Research Center mainly focuses
on launch technologies. It is strategically very
important to be among the countries that have
the ability to place satellites in low earth orbit.

There have been significant changes in the
satellite industry in recent years. In addition to
geostationary (GEO) satellites, the importance of
small satellites operating in low earth orbit (LEO)
is rapidly increasing. Small satellites are generally
used for observation and communication
purposes. Humanity faces a number of common
problems, including the effects of climate
change and the maintenance of depleted natural
resources. In international efforts to overcome
these challenges, the use of small observational
satellites, which offer innovative solutions to
monitor and manage natural resources, develop
sustainable urban and regional development
initiatives, and facilitate the conservation of
forests and valuable biodiversity habitats, is
increasing its importance.

On the other hand, we see that countries are
making great efforts to close the "digital divide",
which refers to the gap between the regions
that have access to modern information and
communication technology and the regions that
do not have access or have limited access. The
biggest obstacle to reducing the digital divide
that we typically encounter between cities and
rural areas, between socioeconomic groups, or

tesis sayesinde, Turkiye, uzay sistemleri montaji,
entegrasyonu ve test hizmetleri alaninda
uluslararasi oyuncu konumuna geldi.

Uydu Firlatma, Uzay Sistemleri ve ileri Teknolojiler
Arastirma Merkezi ise temel olarak firlatma
teknolojilerine odaklaniyor. Alcak yer yortiingesine
uydu yerlestirme kabiliyetine sahip Ulkeler arasina
girmek stratejik olarak buyuk cnem arz ediyor.

Uydu endustrisinde son yillarda énemli degisimler
yasaniyor. Yer senkron (GEO) uydularin yaninda,
alcak irtifa yoriingesinde (LEO) gdrev yapan kiictik
uydularin énemi hizla artiyor. Kictik uydular

genel anlamda gozlem ve iletisim amaclariyla
kullaniliyor. insanlik bugtin iklim degisikliginin
etkileri ve tikenen dogal kaynaklarin idamesi dahil
olmak dzere bir dizi ortak sorunla karsi karsiyadir.
Bu zorluklarin Gstesinden gelmeye yonelik
uluslararasi cabalar icerisinde, dogal kaynaklar
izlemek ve yonetmek icin yenilikgi coztimler
sunan, surdurlebilir kentsel ve bolgesel kalkinma
girisimlerini gelistiren, ormanlarin ve degerli
biyolojik cesitlilik habitatlarinin korunmasini
kolaylastiran gozlem amacli ki¢lk uydularin
kullanimi 6nemini artirmaktadir.

Diger taraftan modern bilgi ve iletisim
teknolojisine erisimi olan ile erisimi olmayan veya
erisimi kisitl olan bolgeler arasindaki boslugu
ifade eden “sayisal ucurum”un kapatilmasi
yonunde devletlerin blyik ugraslar verdigini
goruyoruz. Tipik olarak sehirler ve kirsal bolgeler
arasinda, sosyoekonomik gruplar arasinda veya
endustriyel olarak daha fazla ve daha az gelismis




industrially more and less developed countries, is
the very high initial investment cost of terrestrial
networks. Names of companies such as SpaceX
(Starlink), Amazon (Project Kuiper), Oneweb,
Telesat (Lightspeed) are frequently brought to
the agenda with their investments in satellite
services. Their common feature is that they aim
to provide low-cost data connectivity and Internet
access services to every corner of the earth by
surrounding the world like a blanket with a large
number of small satellites. Especially since 2019,
hundreds of small satellites have begun to be
placed in low earth orbit. This method, defined as
mega constellations in literature, leads to a new
space architecture.

Simultaneously with all these developments in
the space sector, equivalent developments should
be achieved in the satellite ground station and
end-user terminal technologies on the ground.
Low earth orbits need to be tracked with mabile
antenna systems, since they do not stand still
with respect to a point on the ground like earth
synchronous satellites. Just as observation
satellites must download the data they collect
from space to a satellite earth station, mega
constellation satellites that provide broadband
Internet service must also communicate with more
than one gateway in different regions. As Profen,
we realized that there is a serious deficiency in
the global market in this field and added mobile
antenna system development projects with
carbon fiber reflectors of different diameters,
capable of accurate satellite tracking, among our
R&D activities. We have come a long way in the
development of carbon fiber reflector antennas
up to 4 m diameter with a movement system of

+ 90 degrees for two axes. The development of
an antenna control unit that can track satellites
moving in accordance with Newton’s laws in order
to stay in orbit with 0.1 degree precision is also
included in this project. Thus, we will be able to
produce and market the satellite ground station
with X-Y pedestal type antenna motion system for
satellite services serving as Ka-band in civil and
military platforms.

Again, we observed a shift in the industry from
C to Ku and from Ku to Ka. The transition to

ulkeler arasinda rastladigimiz sayisal ugurumun
azaltilmasinin éndndeki en blytik engel, karasal
aglarin ilk yatinm maliyetinin ¢ok yiiksek olusudur.
SpaceX (Starlink), Amazon (Project Kuiper),
Oneweb, Telesat (Lightspeed) gibi firmalarin
isimleri, uydu hizmetleri alaninda yatirnmlariyla
sik¢ca gindeme gelmekte. Bunlarin ortak ozellikleri
ise cok sayida kuicik uyduyla dinyayi bir battaniye
gibi kusatarak, yeryuzinin her noktasina disuk
maliyetli veri baglantisi ve Internet erisimi
hizmetini sunmayi amaclamis olmasi. Ozellikle
2019 yihindan itibaren kicuk uydulardan
yuzlercesi alcak irtifa yoriingesine yerlestiriimeye
baslanmistir. Literattirde mega takim uydular
(Mega Constellation) seklinde tanimlanan bu
yontem, yeni bir uzay mimarisine yol aciyor.

Uzay kesimindeki tim bu gelismelere paralel
olarak yer kesiminde bulunan uydu yer istasyonu
ve son kullanici terminali teknolojilerinde es
deger gelismelerin saglanmasi gerekmekte.
Alcak irtifa uydularinin, yer senkron uydulari

gibi yerdeki bir noktaya gore sabit durmadiklari
icin, hareketli anten sistemleri ile takip edilmesi
gerekiyor. Gozlem uydularinin uzaydan topladig
verivi mutlaka bir uydu yer istasyonuna indirmesi
gerektigi gibi, genis bant Internet hizmeti verecek
olan mega takim uydularinin da ayni sekilde

farkli bolgelerde birden fazla uydu yer istasyonu
(gateway) ile iletisim icerisinde bulunmasi
gerekiyor. Profen olarak bu alanda kiiresel pazarda
ciddi bir eksikligin oldugunu gorerek Ar-Ge
faaliyetlerimiz arasina farkli caplarda karbon fiber
reflektore sahip, hassas uydu takibi yapabilen
hareketli anten sistemi gelistirme projelerini
ekledik. iki eksen (X ve Y) icin hareket sinirlari £90
derece olan hareket sistemi ile 4 m ¢capa kadar
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Ka-band is expected to ease the pressure

on current bandwidth demand. It is time to
evaluate the potential lying in other bands

that could help support the growing demand
for applications that require high throughput

in the future. Satellite operators plan to use
very high frequencies to increase Mbps / MHz
efficiency. As a result of the studies, the aim

is to have more bandwidth for Ka-band users
and to reduce the number of ground stations by
transferring the connections between ground
stations and satellites to the Q/V band covering
higher frequencies instead of Ka-band. All
these developments are predicted to reduce the
cost per bit. The work done initially for ground
synchronous satellite ground stations will

later become feasible for low and mid-altitude
satellites. As Profen, we have implemented
another R&D project for satellite earth stations
and started the design studies of the antenna
system that can provide communication in Q/V
band with a diameter of 10M.

We have been continuing our R&D activities for
over ten years. Our R&D journey, which started
with a small team in 2009, continues today
with more than seventy research staff in our
R&D Center located in Famas Plaza. With our
work in this field, we aim to be a part of the
satellite-space ecosystem and to become one
of the few players in the global market with
antenna systems we produce using national
and local capabilities.

karbon fiber reflektor antenlerin gelistirilmesi
Uzerinde ciddi yol kat ettik. Bu proje dahilinde
yortingede kalabilmek icin Newton yasalari
dogrultusunda hareket eden uydularin takibini
0,1 derece hassasiyetle yapabilen anten kontrol
biriminin gelistirilmesi de bulunuyor. Boylece
sivil ve askeri platformlarda Ka-band olarak
hizmet veren uydu servisleriicin X-Y kaide

tipi anten hareket sistemine sahip uydu yer
istasyonunu Uretiyor ve pazara sunabiliyor
olacagz.

Yine, endustrinin C'den Ku'ya ve Ku'dan

Ka'va gectigini gordiik. Ka-band'a gecisin,
mevcut bant genisligi talebi Gzerindeki baskiyi
hafifletmesi bekleniyor. Gelecekte yiiksek veri
akis hizi gerektiren uygulamalara yonelik artan
talebi desteklemeye yardimci olabilecek diger
bantlarda yatan potansiyeli degerlendirme
zamani geldi. Uydu operatorleri Mbps/MHz
verimliligini artirmak icin cok yiksek frekanslari
kullanmay! planliyor. Calismalar neticesinde, yer
istasyonlari ve uydular arasindaki baglantilarin
Ka-band yerine daha yiksek frekanslari
kapsayan Q/V bandina alinmasi ile Ka-band
kullanicilarinin daha fazla bant genisligine sahip
olmasi ve yer istasyon sayilarinin disurdlmesi
amagclanmakta. Tim bu gelismelerin bit

basina disen maliyeti azaltacag 6ngordiliyor.
Baslangicta yer senkron (GEO) uydu yer
istasyonlari igin yapilan calismalar, daha sonra
alcak ve ortairtifa (LEO ve MEOQ) uydular icin

de gerceklestirilebilir hale gelecektir. Biz de
Profen olarak uydu yer istasyonlarina
iliskin ayri bir Ar-Ge projesini daha
hayata gecirdik ve 10M capinda Q/V
band'ta iletisim saglayabilecek anten
sisteminin tasarim calismalarina
basladik.

Ar-Ge faaliyetlerimizi on yili askin bir
suredir araliksiz srdurtyoruz. 2009
yilinda kiiguk bir ekiple baslayan
Ar-Ge yolculugumuz, buglin Famas
Plazada yer alan Ar-Ge Merkezimizde
yetmisin Gzerinde arastirmaci
personel ile devam etmekte. Bu
alandaki calismalarimizla uydu-uzay
ekosisteminin bir parcasi olmaya ve
yerliimkanlarla Urettigimiz anten
sistemleri ile kiiresel pazarda sayili
oyuncular arasina girmeyi hedefliyoruz.



