Zapis ze schiize CNKA konané 31. 1. 2022 od 10.00
online pres system Zoom

Piitomni: J. Palou§ (pfedseda), M. Svanda (tajemnik), M. Barta, J. Borovitka, S. Ehlerova,
J. Grygar, P. Hadrava, V. Karas, J. Kovaft, O. Pejcha, M. Prouza

Omluveni: D. Vokrouhlicky, Z. Mikulasek (mistoptedseda)
Hosté: Jiii Kubat (na bod IIT), P. Heinzel (zvany zastupce CAS)
Program jednani:

1. Zahdjeni, kontrola zapisu z minulé schiize;

1. Vyrocni zprava;

1II. Informace o vysledku hlasovani Rady reditelii A&A;

1V. Schvalovani prihldasek novych clenit IAU;

V. Dopis piedsedovi viddy CR ohledné pravidel na obézné drdze;

VI. Vyjadreni k textu pripravovaného textu IAU o ochrané tmavé a klidné oblohy v ramci
COPUOS;

VII. Doporuceni ohledné ocekavané vyse prijmu doktorskych studentii;
VIII. Informace ze setkant slozek CAS;

IX. Oslava 100 let CR v IAU - spolecnd konference CNKA a CAS;

X. Riizne.

I. Schiizi zahajil predseda CNKA J. Palous v 10.00 piivitinim p¥itomnych. Z déivodu obtizné
pandemické situace se schiize konala online ptes systém Zoom. J. Palous nasledn¢ konstatoval, Ze
je pFitomno 11 z 13 &lentt CNKA a komitét je tedy usnasenischopny. Prvnim bodem programu
byla kontrola zapisu z minulé schiize. Zapis byl schvalen bez ptfipominek.

II. Vyrocni zprava byla také schvalena bez ptipominek. Pred jejim odevzddnim méli vSichni
¢lenové CNKA k navrhu zpravy piistup skrz sdileny online dokument, mnozi zpravu editovali
a pfipominkovali pfimo prostfednictvim tohoto online nastroje.

III. Dne 29. 9. 2021 emailem J. Kubat informoval, Ze Rada tediteld A&A schvalila prechod
casopisu Astronomy & Astrophysics do otevieného ptistupu v modelu Subscribe 2 Open (S20). Pro
bylo 24 zastupct, proti 2 (Argentina, Recko), 2 se zdrzeli (Ceské republika, Bulharsko). J. Kubat
v pisemné zpravé CNKA informoval, 7e i nékteii zastupci, ktefi hlasovali pro model S20,
vyjadiovali podobné obavy jako ¢lenové CNKA béhem rozpravy k tomuto bodu (viz zapis ze
schize z 14. 9. 2021).

Béhem jednani host J. Kubat dodal, Ze Astronomy&Astrophysics uvetejnilo na konci roku 2021
press release, ze Casopis prejde do rezimu Open Access s modelem S20 a poprvé k tomu dojde
v roce 2022. J. Kubat uvedl, ze se pidil po realizaci této skutecnosti v rdmci Rady fediteli, nebot” od
ledna 2022 tato planovand zména zjevné nenastala. Z nasledné diskuse v ramci Rady feditelt
vyplynulo, Ze jiz v ¢ervnu 2021 byl v jednom z dokumenta skryt Casovy plan. Z ného vyplyva, ze
rozhodnuti, zda se ¢asopis stane na rok periodikem s otevienym ptistupem, padne vzdy v Gnoru a to
podle vySe vybraného ptedplatného. Bude-li jeho vySe dostatecnd, Casopis bude nasledujici rok
vychazet v rezimu open access.

R. SvaSkova z knihovny ASU v pfedstihu zaslala shrnuti souc¢asné situace z pohledu knihovny
ASU. Uvadi, Ze ASU uhradil na rok 2022 jak pfedplatné (zptistupniujici A&A pro pracovniky ASU)
tak Clensky piispévek. Tento piispévek byl rozactovan mezi partnery podle klice odhlasovaného
CNKA. R. Svaskova dale uvadi, ze spoleén& s Ustfedni knihovnou Univerzity Karlovy a Ustfedni



knihovnou Masarykovy univerzity sestavila konzorcium, v ramci né¢hoz bude s Narodni technickou
knihovnou jednat o open source modelu pro A&A v rdmci projektu Czech Elib, a to 1 pfesto, Ze
A&A zcela nespliiuje kli€ova kritéria pro pfijeti do projektu. M. Prouza v navazné diskusi pfislibil
zapojeni FZU do konzorcia.

IV. Na zéklad¢ vyzvy J. Palouse pfislo pét piihlaSek védeckych pracovnikl o ¢lenstvi v IAU pod
¢eskou vlajkou. Konkrétné jde o Petera Boormana (ASU), Tomase Henycha (ASU), Daniela
Kynocha (ASU), Anu Miiller (FZU) a Alenu Zemanovou (ASU). PiihlaSky vSech kandidath byly
schvéleny. V pfipadech P. Boormana, D. Kynocha a A. Miiller prob¢hla diskuse, zda mohou tito
kandidati kandidovat na individudlni ¢lenstvi, pfestoZe od zavrSeni jejich Ph.D. uplynulo méné nez
tfi roky. S. Ehlerovd, byvald ¢lenka Membership Committee, k tomuto uvedla, Ze pokud
Membership Committee posoudi, Ze jde o jinak kvalitniho kandidata, u néhoZ vSak doba od
obdrzeni Ph.D. uplynula teprve neddvno, mize Membership Committee pfistoupit k prefazeni
tohoto kandidata do kategorie juniorskych ¢lenti.

V. J. Palous a P. Heinzel seznamili piitomné ¢leny CNKA s dopisem odeslanym premiérovi
P. Fialovi, ministru zahrani¢i J. Lipavskému a ministryni pro védu, vyzkum a inovace
H. Langsadlové a podepsanym P. Heinzelem, J. Palousem a J. Grygarem. Dopis je inspirovan
rezoluci piijatou b&hem sjezdu CAS, ktera timto piijala stanovisko k nardistajicimu ruchu na ob&zné
draze Zemé zejména v souvislosti se satelity Starlink. CAS a CNKA vyzyvaji vladu CR, aby se
v této véci zapojila do mezinarodniho Usili. J. Palou$ s P. Heinzelem dodali, ze s odeslanim dopisu
se Cekalo na programové prohlasSeni vlady, v némz je koordinace mezi evropskymi staty jednim
z dtilezitych bodil. V ramci dopisu premiérovi CAS a CNKA navrhuje, Ze by se tato problematika
mohla stat jednim ztémat b&hem pilroéniho predsednictvi Ceské republiky EU, které zadina
1.7.2022.

J. Palous dodal, Ze minuly tyden byla IAU zorganizovana dalsi diskuse k tomuto tématu, béhem niz
se k problematice vyjadiovali zastupci riiznych vlad, silny mandéat méla napt. Slovenska republika.
Dokument ,,Working Paper on the protection of Dark and Quiet Skies for Science and Society* je
pfiloZen. Heinzel doplnil, Ze s podobnou iniciativou se piihlasila t¢Z EAS, kterd vyzvala k tlaku na
narodni vlady. Dopis ureny premiérovi byl v ndvaznosti na tuto vyzvu pielozen do anglictiny a na
védomi odeslan na adresu prof. Rogera Daviese (EAS) a také prof. Piero Benvenuti (IAU).
P. Heinzel dale upozoriiuje, ze ze strany vlady zlstal prozatim dopis bez reakce.V nastalé diskusi
néktefi pfitomni vyjadfili ndzor, Ze by o dopisu premiérovi mély byt informovany 1 dalsi osoby,
jmenovité feditel Odboru kosmickych zaleZitosti Ministerstva dopravy Vaclav Kobera, zastupce CR
pfi jednani COPUOS V. Nesladek (Ministerstvo dopravy) a feditel Odboru vyzkumu a vyvoje na
Ministerstvu Skolstvi, mladeze a t€lovychovy Luka$§ Levak. Palous navrhuje odeslani kopie dopisu
véetné stanoviska IAU a materidlu EAS. Odeslani budou koordinovat Palous a Heinzel.

VI. Palous$ informoval, Ze IAU zaklada Centre for regulation in outer space (IAU Centre for the
Protection of the Dark Sky from Satellite Constellation Interference), coz by mélo predstavovat
staly organ, ktery bude k tématice ochrany oblohy vyjadfovat. S. Ehlerova doplnila, Ze zatim neni
znamo, kde by se mél tento Ufad nachazet, Ze v loniském roce byla uvetejnéna vyzva IAU ke vzniku
tohoto télesa. Podle informaci S. Ehlerové pfislo na tuto vyzvu n€kolik ptihlasek, vznik fadu bude
zfejm€& oznamen brzy. J. Palou§ v této souvislosti uvedl, Ze na narodni Grovni vznikla iniciativa
k ustanoveni Centra Perka+Kopala, jako spoleéného pracoviité UK a AV CR, které by se zabyvalo
otazkami kosmického prava. V tuto chvili jde o navrh vzniku spolecného pracovisté, hlavnim
hybatelem je Katedra mezinarodniho prava Pravnické fakulty UK (konkrétn€ Miroslav Machon).
Zpocatku by se ¢innost centra soustfed’ovala na archivaci a zpfistupnéni fondi Perka a Kopala ve
vécech kosmického prava, v budoucnu by ale centrum vstupovalo i do problematiky regulace
uzivani vnéjSiho prostoru. P. Hadrava v této souvislosti pfipomnél osobu Vladimira Mandla, ktery
potiebu kosmického prava nastinil jiz ve 20. a 30. letech minulého stoleti extrapolaci leteckého



prava. NTM chystd seminaf na toto téma. S. Ehlerova dodala, Zze dal$i vyznamnou osobou stojici za
vznikem centra je Tomas Pavlicek z archivu a Masarykova ustavu AV CR.

V. Karas se z dalstho jednani z duvodu jiné pracovni schuzky omluvil, nicméné jiz v predstihu
informoval ¢leny CNKA o iniciative MSMT zamérené k reseni otazky vyse stipendii doktorandii.

VII. Ondrej Pejcha si pfipravil prezentaci, béhem niz rdmcoveé seznamil piitomné s motivaci vzniku
rezoluce ohledné piijmi studenti doktorského studia. Shrnul ekvivalentni piijmy doktorandi
v cizich zemich piepoctené na kupni silu. Déle upozornil na nartst indexu spotiebitelskych cen,
ktery vyznamné degraduje redlnou vysi pfijmu. Zdlraznil, Ze doktorandi zaujimaji v platovych
tabulkach vzdy spodni pticky a jsou tedy timto postiZzeni nejvice. Komentoval navrh usneseni, které
je sice pravné nezavazné, ale ma doporucujici formu. Usneseni by mélo napomoci narovnani
usneseni urceno. Prevazujicim ndzorem bylo, Ze cilovou skupinou jsou S$kolici pracovisté
vychovavajici doktorandy astronomie. P. Hadrava nasledné uvedl Sirsi historické souvislosti, podle
nichZ jsou mladi védci ve Spatné pozici tradiéné snad jiz od dob Rakouska-Uherska. Zduraznil, ze
tento problém se netyka jen studentli astronomie, ale Ze ve stejné pozici jsou vSichni studenti.
P. Heinzel zdiraznil, Ze usneseni jisté¢ neni uréeno grantovym agenturdm, nebot’ ty pii pridélovani
finan¢nich prostfedkti vychazeji vyhradn€ z grantového ndvrhu. Dale diskutoval zvyklosti na ASU.
Dosavadni praxe na ASU je takova Ze studenti piijati do doktorského programu jsou piijimani do
¢astetného pracovniho tivazku (0,25), nebo na tzv. dohodu o pracovni Cinnosti. Finance jsou
hrazeny z instituce nebo z grantu, coz je dllezité z pohledu finan¢ni udrzitelnosti; vyplaceni vSech
studentli prijatych na rozlicnych Skoladch pouze z instituce by kladlo nadmérné finan¢ni naroky a
takovy postup neni vniman vstficné z pohledu Akademie jakoZto ziizovatele ustavu. Nasledné
M. Prouza popsal piistup FZU, kdy doktorandi ziskdvaji twvazky ve vysi 0,4 az 0,6
z institucionalnich prostfedkl potencidlné navysené z prostiedkl grantovych. J. Kovat poznamenal,
ze z hlediska SLU je castka navrhovanéd pro doktorandy (27000 cistého pro rok 2021) vyssi nez
obvykla, v tamnich platovych tabulkach odpovida ptiblizn€ Cisté tarifni mzd¢ docenta. Dale navazal
popisem zvyklosti na SLU. V dalsi diskusi zazn€lo n€kolik uptesiiujicich navrhi.

J. Palou$ néasledné¢ diskusi uzaviel a povetil O. Pejchu, aby usneseni modifikoval v souladu
s probéhlou diskusi. Vhodné by bylo naptiklad zohlednit i realné zivotni nédklady v sidlech
jednotlivych Skolicich pracovist. O usneseni pak bude hlasovdno elektronickou formou. Jeho
findlni podoba pak bude s privodnim dopisem rozesldna dotéenym institucim resp. Skolicim
pracovistim. P. Hadrava navrhl informovat o této iniciative i Sirs$i platformy napf. iniciativu Véda
Zije.

VIII & IX. P. Heinzel shrnul problematiku a pravidla setkani slozek CAS. Shrnul, e tzv. Malé
setkani slozek, které je vyhradnd organiza¢ni, probéhlo v lednu a z hlediska CNKA bylo
bezproblémové. Letosni Velké setkani se uskutecni v ostravském planetariu v kvétnu nebo Cervnu.
V ramci VS bude velky blok (ziejmé % dne) vénovan 100 let Ceskoslovenska v IAU, coz se tyka
CNKA velmi tizce. Akce se zucastni i zastupci Slovenské astronomické spoleénosti. Soucasti bude
ziejmé 1 setkdni studentll. Termin zatim neni zafixovan, v soucasnosti je preferovan zacatek cervna.
J. Palous piipomnél, ze v roce 2019, 100 let od zalozeni IAU a také 100 let doc. Perka, byla
pozvana tehdejsi prezidentka IAU Ewine Dishoeck. K letoSnim oslavam J. Palou$ navrhuje pozvat
soucasnou prezidentku IAU Debru Elmegreen. Vhodnymi tématy pro pifednasky v ramci stoleté¢ho
vyro¢i CR v IAU jsou naptiklad shrnuti piispévki Ceskoslovenska do IAU, historicka retrospektiva
kongresu 1922 a podobné.

X. Vzhledem k tomu, ze J. Palous o iniciativé vzniku Centra Perka a Kopala jiz informoval v ramci
bodu VL., byl tento bod jiz doptedu vycerpan.



Schiize byla ukon¢ena v 12.15.

Zapsal: M. Svanda
Ovéril: J. Palous

Ptilohy:
* Dopis premiérovi
,Working paper IAU“



Ceska astronomicka spoleénost

Sekretariat CAS, Astronomicky Ustav AV CR, Fri¢ova 298, 251 65 Ondfejov
tel.: 775 388 400, http://www.astro.cz, cas@astro.cz

prof. PhDr. Petr Fiala, Ph.D., LL.M.
predseda vlady

Bc. Jan Lipavsky
ministr zahrani¢nich véci

Mgr. Helena Langsadlova
ministryné pro védu, vyzkum a inovace

V Ondrejové a v Praze 18. ledna 2022

Véc: Podnét k nastaveni mezindrodnich pravidel pro vyuZivéani kosmického prostoru v okoli Zemé

Vazeny pane predsedo vlady, vaZeny pane ministie, vdZena pani ministryné,

Ceské astronomicka spolecnost prijala na svém sjezdu usneseni, které vam touto cestou pieddvame.
Toto stanovisko reprezentuje nézor profesiondlnich i amatérskych astronoméi CR. Cekali jsme do
doby ustaveni vasi nové vlady a jejitho programového prohlaSeni. Mezitim se situace na ob&zné draze
kolem Zemé znovu zkomplikovala pfedevsim dalSimi starty soukromé satelitni sité Starlink zvySujici
riziko moZné srazky na obézné draze, coZz mimo jiné vytistilo i ve stiznost Ciny u OSN.

Po rozsahlé diskuzi sjezd Ceské astronomické spolecnosti p¥ijal tuto rezoluci:

Ceska astronomicka spolecnost dirazné upozoriiuje na skutecnost, Ze nekontrolovany nastup
satelitnich mega-konstelaci negativné zasahuje do prav ostatnich uZivateli kosmického
prostoru. Jedna se zejména o narusSeni astronomickych méfeni, finan¢ni ztraty, znehodnoceni
kulturniho dédictvi a rizike dalsiho vzniku kesmického smeti. Vyzyvame vladu Ceské republiky,
aby v mezinarodnim méfitku prosadila odpovidajici novelizaci kosmického prava.

Nechceme zdrZovat del$im sdélenim a nabizime v pfipadé potfeby dalsi konzultace, pfipadné
formulaci stanoviska pro Vybor pro mirové vyuiiti kosmu (COPUOS) v OSN. Nase aktivity také
koordinujeme s Mezindrodni astronomickou unii a Evropskou astronomickou spolecnosti. Hlas vlady
Ceské republiky tak nebude _osamély, ale podpiirny. Déavame ke zvaZeni, zda by tato problematika
nemohla byt jednim z bodi CR béhem predsednictvi EU v druhé poloviné roku 2022. Tak by Ceské
republika mohla pfispét ke koordinaci evropskych politik pfi vytvéreni regulaci pro vyuZivéani
okolozemského prostoru v celosvétovém méfitku.

Pfesné a srozumiteln€ o tomto problému napf. v blogu Evropské jiZzni observatote (Ceské republika je
Clenskym statem od roku 2007) — https://www.eso.org/public/blog/rescuing-the-stars/.

Za spolupréci pfedem dékujeme. S pozdravem a podékovénim za vas ¢as

prof RNDr Petr Helnzel DrSc. - predseda Ceské astronomické spole¢nosti
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I. Introduction

1. During the past six decades the science of astronomy has benefitted from a
tremendous boost associated with the peaceful use of outer space. Tens of
scientific satellites gave access to the entire range of cosmic
electromagnetic signals, from microwaves to the most energetic gamma
rays. The new data were used by scientists to build a comprehensive model
of the whole universe and of its history, but they also allowed them to
describe new high energy phenomena that are well beyond the reach of any
current and future terrestrial experimental facilities. Outer space turned out
to be an irreplaceable laboratory for the advancement of fundamental
physics.

2. However, space astronomy alone would not have achieved those feats
without the essential complementary contribution of the large ground
astronomical facilities. Only the combination of space and ground data is
making possible real progress in our knowledge of physical reality.
Likewise, the exploration of solar system bodies, from asteroids to planets,
critically depends on the detailed observations from ground- and
space-based astronomical facilities. It is therefore in the interest of the
entire international scientific community to protect global astronomical
observing capabilities from adverse and significantly disruptive and
harmful artificial interference.

3. There are three categories of artificial interferences that negatively impact
the astronomical observations: i) the urban illumination or ALAN
(Artificial Light At Night); ii) the optical/infrared trails of the satellites in
low-Earth orbits (LEO); iii) the radio transmission by ground and space
emitters, especially from the satellites in low-Earth orbits.

4. Among these, the most recent one is related to the deployment of large
numbers of communication satellites in LEO (Low Earth Orbit), an
innovative technological feat. Their main purpose is to provide
earth-space-earth, low latency communication networking to any inhabited



region of the globe. This offers great promise for connectivity and may be
an important piece to the broadband world system.

The large constellations of satellites present a new challenge to astronomy
due to their numbers, the brightness of these satellites in the sky (due to
optical reflections or thermal emission), their ubiquitous location in the sky
(compared to satellites in GEO orbits that are confined to a single “belt”),
and the proximity (which is a driver for the low latency).

All the above mentioned interferences were the main subjects of the
Conferences “Dark and Quiet Skies for Science and Society — I and II”
(hereinafter Conferences) which were organized by UNOOSA, the
Government of Spain and the International Astronomical Union. The report
of the 1st Conference, which took place on-line from October 5 to 9™,
2020 is available as
https://www.iau.org/static/publications/dgskies-book-29-12-20.pdf

A summary of the conclusions of the 1st Conference was presented to the
58th  STSC  Meeting as a  Conference  Room  Paper
(A/AC.105/C.1/2021/CRP.17 - Recommendations to Keep Dark and Quiet
Skies for Science and Society) by the Delegations of Chile, Ethiopia,
Jordan, Slovakia, Spain and by the International Astronomical Union. A
related Conference Room Paper (A/AC.105/C.1/2021/CRP.24 - Proposal
for a single Issue/Item for discussion at the fifty-ninth session of the
Scientific and Technical Subcommittee in 2022 on: “General Exchange of
Views regarding Satellite System Effects upon Terrestrial-Based
Astronomy”) was presented by the Delegations of Canada, Japan and the
United States of America. The 58th STSC, in its Final Report
(A/AC.105/1240) encouraged the UNOOSA to engage with all relevant
stakeholders, such as IAU and others, on the matter of dark and quiet skies
and noted that the 2nd Conference could provide input to a focused
discussion on opportunities for international cooperation.

The 2nd Conference, which took place on-line from October 3rd to 7th,
2021 analyzed the results of almost two years of investigations on the
above mentioned interferences and, in a fruitful discussion with the
astronomical community and the space industrial sectors, focused on the
implementation of feasible measures that can mitigate the negative impact
on Science and Society. The report of the 2nd Conference is available as: [a
link will be provided later]. This Working Paper is focusing on those
measures that fall under the remit of COPUOS.

II. ALAN

9.

10.

The interference by ALAN on astronomical observations, that affects both
amateur and professional astronomers, has become an acute problem with
the advent of the LED (Light Emission Diodes), particularly by those with
a high level of blue light. The International Astronomical Union (IAU) has
established a recommended maximum tolerable threshold of light pollution
for astronomical sites of 10% above natural background levels. Light
pollution is growing globally at an estimated rate of 2 to 6 % per year and
is reducing darkness everywhere, including at observatory sites where
world-class sites risk hitting the 10% threshold in the next decade, and
many smaller sites are already impaired. In addition to the impact on
astronomy, artificial light at night may have significant biological impacts,
to flora and fauna, vertebrates and invertebrates, which requires further
study by appropriate experts.

ALAN has a serious negative impact on the science of astronomy in
general and consequently also on space astronomy. Therefore, the
Delegations are encouraged to consider adopting the detailed and


https://www.iau.org/static/publications/dqskies-book-29-12-20.pdf

quantitative recommendations contained in the Report of the on-line
Conferences, particularly within the range of ground astronomical
facilities.

III. Satellite Constellations and Optical/Infrared Astronomy

I1.

12.

13.

14.

15.

16.

The International Telecommunication Union (ITU) and national regulatory
filings indicate that nearly 100,000 satellites could be launched into low
Earth orbit (LEO) in the coming decade and several companies have
already begun construction and launch of satellite constellations.

Notwithstanding the undisputed merit of the communication constellations,
the unprecedented large number of satellites that will populate the low
Earth orbital shell is creating a new situation which poses several
challenges, including to pristine visibility of the night sky and to the
science of astronomy.

As established by the Conferences “Dark and Quiet Skies for Science and
Society — I and II”, large satellite constellations create a challenge for
optical/infrared astronomy due to the light interference generated as a result
of the reflectivity and thermal factors of the spacecraft. This is a new
problem for astronomy due to the large increase in the number of satellites,
their ubiquity in the sky, and their proximity to Earth. The visibility and
brightness of a satellite during the night depends on the altitude of its orbit
(currently ranging from ~350 to ~1200 km) and on their surface reflectivity
and attitude with respect to the observer, as well as the orbital configuration
of the system. On orbit, a fraction of the satellites is visible by the naked
eye (those with magnitude < 7™), but all of them are potentially detectable
during orbit raising and lowering and on orbit by highly sensitive
telescopes’ detectors where they leave traces of their transit on
astronomical images, significantly decreasing the scientific usability of the
collected data. Post-processing of the affected images does not prove to be
a solution: the brighter trails (magnitude < 7™) may saturate the detectors,
making portions of images unusable, while the removal of the fainter trails
leaves residual effects that seriously affect important scientific programs,
as, e.g., statistical automatic surveys of faint galaxies.

The mitigation of the impact can be achieved following two main
directions: i) steps astronomers can take by acting on their observational
end, ii) steps the satellite industry and regulatory authorities can take by
acting on the design and operation of the constellations. The experience
gained so far indicates that the most effective results are obtained by a
close collaboration between the astronomical community and the industrial
actors.

Steps astronomers can take to mitigate the impact of the constellations are
outlined in the Reports of the Conferences and include, among others, (a)
Coordinated observations of individual satellites from multiple sites; (b)
Development of algorithms for identifying and masking streaks and
predicting satellite passages through specific planned observational
pointings; (c¢) Developing “smart” optical/infrared detectors and radio
receiver systems; (d) Software solutions and post data processing; (e)
Disseminate information and support the implementation of observational
and data processing best practices.

The Industry Working Group of the Conferences concluded that satellite
operators were more likely to adopt voluntary practices or mitigation tools
if they engaged with astronomers early in their project cycle, before
spacecraft designs were finalized and when modifications to architectures,
spacecraft design or operations could be introduced at less cost or schedule
impact. A set of best practice guidelines are summarized in the Conference
report in five priority areas: (a) Address the visible brightness of satellites
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as seen from the ground; (b) Address the visibility impact on astronomical
sciences of large constellations of low earth orbit satellites with altitudes
above 600 km, (c) Provide access to high accuracy public data on predicted
locations of individual satellites (or ephemerides) to be used by
astronomers to avoid the satellites’ traces during their observations; (d)
Orbit raising and deorbit considerations, minimizing disruptions to
astronomical observations from satellites immediately post launch and
during de-orbit/reentry phases; (¢) Continued collaboration between the
astronomical observation and satellite communities. The Industry Working
Group also developed a draft action plan which may form the basis of
items to be discussed under a single action agenda item.

The final impact of a constellation on astronomy depends on the
combination of all the above factors, therefore, rather than proposing
specific limits on individual factors (e.g. orbit altitude, surface reflectivity,
etc.), we suggest that the companies that intend to design, launch and
operate a satellite constellation, perform a quantitative study about the
foreseen impact of the proposed constellation on astronomy. The recently
constituted IAU Centre for the Protection of the Dark and Quiet Skies from
Satellite Constellations [Ref.] will produce and disseminate new data and
information on the satellite impact from which any stakeholder group will
be able to draw. The IAU center, if so requested, could contribute to the
study and suggest measures that, if voluntarily adopted in the early phase
of the design, may mitigate the impact on astronomy without a substantial
increase in the cost, while achieving the goals of the constellation.

There are still many unanswered questions and areas needing further study.
The impact to optical/infrared astronomy is a multidimensional problem
and questions such as the total number of recommended satellites in
various orbital configurations has not yet been established. It is
recommended that this and other related questions continue to be studied.

Satellite Constellations and Radio Astronomy

The management of the radio spectrum is in the work of the Radio
Communication Sector of the International Telecommunication Union
(ITU-R). The Radio Regulations provides allocations for various services,
including radio astronomy under the Radio Astronomy Service (RAS).
Indeed radio astronomy has a long history of negotiation activity aimed at
protecting frequency bands of astronomical interest from harmful
interference generated by artificial radio emissions within the wavelength
range of astronomical interest including allocation, identifications, and
footnote protections in the Radio Regulations.

The situation created by the new large constellations of
telecommunication satellites poses new threats to radio astronomy which
deserve further study. A number of specific challenges were identified in
the report, highlighting how the existing protections are insufficient for the
protection of radio astronomy, even within radio quiet zones. The
recommendations outlined in the Dark and Quiet Skies reports to protect
radio astronomy include: 1) satellite designs should have the capacity to
avoid direct illumination of radio telescopes and radio quiet zones; ii) the
equivalent power flux density of the EMR, including aggregate,
out-of-band, harmonic, and spurious emissions should be kept below the
limit agreed by the ITU. The report highlights the importance of raising
general awareness of the vulnerability of radio astronomy.

Beyond the above recommendations for radio astronomy, special attention
is required to protect the ground based investigations of the Cosmic



Microwave Background (CMB) whose observing facilities utilize
bolometers which are sensitive to any energy within its bandwidth. It is
suggested that the CMB community and the satellite operators jointly
assess the impact expected from the cumulative microwave emission by
the constellations and suggest mitigating strategies.

Conclusions

22.
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The online 2020 Workshop and the 2021 Conference “Dark and Quiet
Skies for Science and Society” I and II, organized by UNOOSA, the
Government of Spain and the International Astronomical Union, have
scientifically and technically assessed the impact that the large satellite
constellations in LEO will have on astronomy. They also suggested viable
mitigating measures, a current set of best practices guidelines, and an
outline of future work to mitigate the negative impact that the
constellations may have on astronomical observations.

In this Working Paper we presented for the consideration of the COPUOS
Delegates a high-level summary of the Conference report, a number of
proposals for a rational implementation of mitigation measures and best
practices guidelines that may be practicable for implementation by
satellite constellations.

In particular, we would like to suggest to Delegations to consider and
eventually concur with all or part of the following proposed actions:

a. Include astronomical research, from ground and space, as an
instrumental part of space activities.

b. Raise the attention of their respective governmental authorities to
the harm created by an uncontrolled expansion of the Artificial
Light At Night (ALAN), not only to astronomy but also
potentially in other realms.

¢. Support the adoption of the set of voluntary best practices
guidelines for Low Earth Orbit Satellite Constellations and the
Astronomical Community that are outlined for both radio and
optical/IR astronomy in the Conference Reports.

d. Include a temporary STSC Agenda Item on the “Impact of
Satellite Constellations on Astronomical Facilities". The
deployment of satellite constellations is in rapid evolution and,
consequently, the impact on astronomy will increase, posing new
challenges which may require new mitigating strategies. The
Agenda Item will offer the adequate forum for Delegations to
present and discuss their respective position on the matter,
technical updates, and modifications to the current set of Best
Practices Guidelines. The Agenda Item could be removed once
the situation has reached a satisfactory equilibrium.



