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Astronomy and Space technology. -

Astronomy and Cosmology are very much |ndebted to space
technology however | -
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are threatening them ; el

A new space era?
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What has changed and why’?

' Until recently, space was the domaln of Natlonal and Internatlonal

Space AgenC|es . f
Using taxpayers’ resources they had as goals SC|ent|f|c/technoIog|caI

advancements and space exploratlon

- Today space is becomlng the domain of prlvate companles that have -
~ profit as their unique objectlve o
The very nature. of the.threats calls for |nnovat|ve mltlgatlng measures
 The‘large satellite constellations are jUSt a first example of the pOSS|bIe
threats of the New Space Economy -
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The root of the problem -
~an exponentlal mcrease N space act|V|ty

I T T 1 I

- o IJonalthar'] Mcbowéll /(IZ?A—_ Actlve Satellltes
Il 2019 May 1:~2 200 |
Non-maneuverable Active Sats al 2023 NOV 1 ~6 800 (3X in 4 years)

B Maneuverable Active Satellites

8 ,;Active+lnactive Satellites ~10,000
Trackable s’pace junks~30,000

Disturbing Reallt ~ 420,000
constellation satellites-are ™~
I planned (according to FCC+ITU
e I|cat|on |
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They reflect sunlight

They emit microwave
radiation

Source: Victoria Girgis/Lowell Observatory
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Geostationary
satellites in Ku
band

Far lobes of bright
10 GHz QUIJOTE satellites

27/12/2012 comissioning
local AZ-EL scan
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Post proc'ess‘ing is not thé’SOIution

IAU CPSrecommendation '

“Current Starlinks-

'BlueWalker 3

0.23 Degrees ——— |

0.23 Degrees

————— 0.23 Degrees —

———— 0.23 Degrees

Crosstalk Correctable with <10%
Error = 5,000 peak electron count
= 7-8th magnitude*

Faint brightness science affected

Light Pollution 2024

Saturation/ “Correctible” with large
Error = 100,000 electrons =
4th mag

Most science programs affected

Blooming/ Not Correctable =
1 Million electrons = 0-1 Mag
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aQuiet Sky
w2 Y trop,

Radio interference

Ultra-bright beams from satellite
downlinks

Unintended ElectroMagnetic
Radiation (UEMR)

LOFAR detected UEMR radiation
between 110 and 188 MHz

Intensities ~200 Jy/beam

Unintended Starlink Emissions at SKA- Low (D. Grigg)
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"How do we see satellites in radio do

" High power RFI

Beam to-beam " Beam to sidelobe * Sidelobe tobeam - Sidelo_be to sidelobe
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e 'AU_ MiSSiOn :and acti.ohs -'

13, OOO |nd|V|duaI Members from about 80 Countnes =5

Its main m|SS|on to promote and safeguard the science of astronomy in aII |ts |
aspects The 1AU could not have remalned |nert in front of the threats

The two lines of attack: ** - L /f;s\\
+International (vquntary) regulations (COPUOS) : i \\gﬁ!/fi/

A dedicated pragmatlc act|on (CPS)

UNITED NATIONS
Committee on the Peaceful Uses of Outer Space

A I|ne which was explrortly not endorsed Iegal actlons (aIbelt still pursued by some
astronomical’ mlnontles) - .
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Access to lnternet is one of the
targets of the UN SDGS -

~Satellite connectlwty has proven (e} be an
effective tool to provide internet to
underserved areas-

The IAU-do not-intend to hinder the - -
operation of the communlcatlon satelllte
constellations

However, the mterference of the .
constellations on astronomy and on the
visibility of the sky has to be mitigated
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Organisational Chart for IAU Centre for Protection of the Dark
and Quiet Skies from Satellite Constellation Interference

Management
team

NOIRLab
Co-Director

Contributing
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¢

Richard Green

ok John Barentine
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SatHub

Policy Industry & Community
OIR/Radio OIR/Radio Technology Engagement
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Chris Hofer
Meredith Rawls Tim Stevenson
Mike Peel

Advisory Board

Affiliated
members
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Is mitigatidn possible?

Sate‘IIit'es can be made less reflective:
>-The prlstlne vision of the nlght sky i is preserved

= The astronomlcal detectors are not saturated or- damaged and the satelhtes tralls can be partlally
removed by post processing - : :

The apparent posmon of the satellltes can be accurately predlcted

> The astronomical observation can be interrupted durmg the passage o) the satellites within the field of -
' view of the telescopes »-

The radio emission. of the satellltes can be mterrupted or deV|ated when passmg
- over major radio- astronomrcal observatories

The wavelengths bands-of rad|o astronomlcal interest should contlnued to-be -
protected (an. ITU R matter — more Iater)
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: Yes, bu't.x..

A strong coIIaboratlon W|th the satellites |ndustr|es and pnvate companles ‘

. iIs'needed. ~ f
> Best practices have to be |dent|f|ed and voluntarily |mplemented

> Experience shows that companies are more amenable to implement them-if they become
knowledgeable in the earIy phase,of the constellatlon deS|gn

~The IAU CPS is working.along .the'Se ,Iines 'v'\iith, untiI now, satisfactory results.

| However; the situdtion is in fast evolutlon |nvoIV|ng more Countnes and pOSSIb|y
Iarger and more |mpact|ng satellltes ~

In‘order to remain effectlve the best practices need to be acknowledged and
_supported by the Governments from WhICh the companles depend
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'COPUOS and STSC 2020 2024

| °COPUOS COmmlttee for the Peaceful Use of Outer. Space 4

*STSC: Scientific and Technical SubCommlttee
°L.SC: Legal SubCommittee

57" STSC (2620) — Technical Presentatlon

: 'Ralsmg attentlon

58t STSC (2021) CPR (Chlle Ethlopla »Jordan Slovakla Spaln AU, ESO SKAO) and

Technical Preseritation-(C: Walker) n
*Positive support by 18 Delegatlons ‘dedicated Item in the Agenda of STSC 59

~959!" STSC (2022) ~ WP (Austria, Ghile, Dominican Republlc Slovakla Spaln 1AU, ESO, SKAO)

th

*25 intervention under the dedicated Agenda ltem 2
, 'Astronomy is mstrumental to-space activities,its protectlon is within the COPUOS remit
*The constellations’ |mpact is serious and requires the cooperation of all stakeholders *

*The dedicated Item shall be mamtalned in the Agenda of STSC 60th

65" COPUOS (2022) — The CPS presented .

*Very positive comments _by'abodt .15 Delegations (,inciluding China for-the first time)
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60th STSC (2023);.»CRP-_on the.Prote'cti‘on of Dark-and '
_Quiet Skies for science and'society (Presented by Chile, Spa
- Bulgarla Dom|n|can Republic, Peru, South Africa, IAU, ESO and SKAO)
e ‘Keeplng the D&Q_S Agenda. Item for a minimum of -3 more years- -
- Creation of a COPUOS Expert Group on D&Q_ S
The CRP got the. support of ~ 50, Delegations .
" No consensus ori. the scope of the’Agenda item (opposmon 0)Y Rus3|an Fed. and Iran)

Group of Fr|ends created by an |n|t|at|ve of Chile and Spain

61t STSC (2024): Agenda ltem approved for 5 years

‘o “Dark and Quiet Sky astronomy and Iarge constellations: discussion on emerglng issues and challenges
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| Group-of.-Friends,of .'D&Q_S

Alms of the Group of Frlends
Promote awareness :
: ‘Review best practices.and mltlgatlon suggestlons 5
Discuss the overall implications of the adoption of mltlgatlng measures
Discuss approaches for coordination between the various stakeholders
| Support the development of best practlces '

- Currently adenng Delegatiorts and Observers

*- Belgium, Bulgaria, Chile, Colombia, Germany, ItaIy, Luxembourg, MeX|co New Zealand, Rumanla
~+_ Slovakia, South Africa, Spain, SW|tzerIand UK, USA '
A COSPAR EAS, ESO IAA AU, SKAO p

i GoF webpage https //cps iau. org/group of friends/
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. Conclueions

“Lefsturna problem |nto cly advantage
"Astronomy has never enJoyed the current V|S|b|I|ty at UN IeveI
\We should use the favourable sntuatlon to eonvince polloy makers and the
socrety at large that: . '
 Astronomy is a‘bsotutely"instrumental'tOr progressing in the understanding of reality
-+ Cosmology and. Cosmologia can help promoting peace and toIerance: not only we all live
urider. the same sky, but we are the sky and its consmousness %

In.order to achieve that we should

e Critically review our outreach goals
« Foster the dlalogue between smence phllosophy, theology and arts -

_—
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S Welcome§ YOUrPartieipatio'n 4 »

o The Center will coord inate the mvolvement of

two groups of members:_ '

> Contrlbutlng Members e
Opportunlty to actlvely work on
mitigation strategies -
Access to hubs and thei._r_r'e'sotJrc'es
Expected to commit resources and
develop a work plan T

i Afflllated Members : Nations with contributors or affiliated members .(53 institutions, 31
B Interestedin the WOl;k of the Centre - with resources tooffer) + 260 affiliated members

. Contrlbutlng on a best effort basis
If mterested contact nfo@cps.lau org for a membershlp form or visit cps home page

| (cps.iau.org) | |
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mailto:info@cps.iau.org

_Thank youfor your kind attention!

~ QUESTIONS?

- Contact: info@cps.iau.org
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