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Dark Energy Survey: P.Marenfeld/NOIRLab/AURA






Connecting
the world!




Satellite streaks
aren’t new




Satellite internet 1sn’t new
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All tracked space objects

Iridium-Kosmos collision

Chinese weapons test
Debris

The rate
of change
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Not just
Starlink!!
There Will Be More.

vk amazon

m CHINA AEROSPACE
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Its all about
latency




Cost to launch

Orbit Latency

Height )

Brightness

Fleet size




1deas from engagement with companies

* Changing albedo

* Predicting glints

* Publishing orbits
*Radio beam re-direction
» Software correction

All takes TIME All costs MONEY



What about
radio astronomy?

How bad is 1t?

How often does
this really happen?

Is 1t only serious
just after twilight?

Can we fix 1t
with smart
software?



Reality
or
scaremongering?

Privateer Inc

StartRocket promo




Types of Light Pollution

Global

[.ocal

Rafael Schmall

Mt Wilson Observatory



A r1ght to the sky?




The Space Junk Problem

Getty Images




Space Junk
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aimed at stable
JASON population of 50,000

debris

model shell at 600km 10,000 launches/yr

satellites
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Classic signs of an Environmental Problem

* Your actions have an eftect on others

e True costs are externalised

* Problems are incremental and complex



| - P Te SR

CRECORD NOS S-S, 11 28 15 I 2y

gt ]
i
« |

LOSING THE S

DAL ARCAMENT HAS BOT YET B2 xS STHEDULED
o Ulhye

Ulmiled Slales Courl of Apprals

Fur Thr Pulscl of Colmmbin Crvail

-
S,

VIASAT, INC.; DISH NETWORK CORPORATION;
THE BALANCE GROUP,

.»inl edhavdy,

FEDERAL COMMUNICATIONS COMMISSION,

SPACE EXPLORATION HOLDINGS, LLL,

|
|
‘[ { e RSN ] T :

? Tnserwemiy Gir Respan e’

e o 2 6 ON AFPEAL FROM THE FEDERAL COMMUNICATIONS COMMISSION
IBFS FILE NO.SAT-MOD- 2120041700037

4 l »
R i _

| | .
e S e A P e

Andy Lawrence | | i[ - BRIEF OF PROFESSOR ANDY LAWRENCE AS AMICUS CURIAE
St '.-! . . S “ul 3 INSLPFPOAORTOFAYACATLUR
L e i
[ by:Dr-Brian May: - . =

PERSPECTIVE naare

Bitpe AtaLens /O MRS /B0 6556 Sl ronomy
W) Crecs s

The case for space environmentalism

Andy Lawrence' ™, Mcredith L Rawls 2, Meriba Joh*4, Aaran Boley’, Federico Di Vruno ¢,

Smon Garrington’, Michacl Kramer®®, Samantha Lawle ", James Lowenthal?, Jonathon McDowd| 02
and Mark McCaughrean™

Thesbell bourd by the Karrran line at a be'ght ol <30-700 b above the Larth’s sarface and geesynchreroes orbit st - 30,000 km
is defFned as the orbital space srrouncieg the Earth. I is withn this region. a12¢ especially in low Earth orbit, where environ-
montal scuse a0 bacoming urgent becauce of tha rapid growth of tha anthrepogesic gpace cb oct papulation, inclicing eatel-
1%e ‘mege-conyinlatiors’, In this Penpective, we ssamsmarize the case for comakiering the orbital spece around the Carth a»
an additicmal cosystem, subect te the same care and cencerns, and the same broad regulafions 2s the ocears and the stmo-
ephars, for axampla. We sely or the orbital cpace esviremmaort by lcocing throcgh R, 3¢ well 3¢ by working within i. Hence. we
should comalcer damage (0 professlonsd sstraromy, peblic Mangeairyg, and the culteral impartance of the aky, ss well & the
sustanability of commercial, civic. and military activity in soace. Damaze 5 the srbita sace environment has protlematic
features in commoa with other typer of savirenmantal iccue. Firet, the ocbearved and predicied damage it incramental aad
compluz, with many contributon. Secoed, whether or not spece b formally e logally seun o3 a globe' commeom, the growleg
cerrmercial explotation of what may seem tobe a Tree’ resourceis in fact externalizne the true costs,




JASON report quote:

A company who wanted to launch a dump
truck full of sand into the same orbit as the
International Space Station would have no
formal barriers to doing so in many
countries around the world.



Regulation scorecard

Broad Principles
Competence to launch
Use of radio spectrum
GSO interference
Liability

Minimising Debris
LEO advertising
Atmospheric Pollution
Sky Pollution

LEO interference

v Outer Space Treaty

¢/ in most countries..

v ITU

4

« diplomatic channels”
= non-binding guidelines

- X In some countries..

X

some legal
X challenges
X underway
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A Problem of Timescales

Commerce months

Science years

Regulations decades
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