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Catalysts %or Immediate Post-Launch COLA

1. The CDM Blind Spot and Information Asymmetry

* Digitally invisible to automated screening

* Difficult communication and manoeuvre negoiation

2. |dentification Latencies in Multi-Payload Missions
* Struggle to differentiate between structurally similar satellites

* Delays in assigning NORAD, leading to only internal ephemeris screening

3. Regulatory demands
* Manoeuvre rules and safety baselines

* COLA as legally binding requirements for all mission phases
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Recent Close approach events

1. SpaceX Starlink vs. Chinese Kinetica-1 payload (December 2025)

e 200 m miss distance 48 hours after insertion

2. Starlink vs. Chinese "Thousand Sails” Debris (August 2024)

* Fragmentation of upper stage shortly after deployment

3. NASA TIMED Satellite vs. Russian Debris (February 2024)

* Extremely close approach identified after retrospective analysis

4. Sentinel-1A vs. ACRIMSAT (not recent - April 2014)

* Collision avoidance manoeuvre required shortly after launch



Holistic analysis of collisions in LEO

* Data sourcing:
* Historical insertion data from discosweb (altitude, inclination, launch year)

* 2D spatial distribution to identify future satellite distributions

* Traffic Modelling:

* Three growth scenarios (steady-state, logistic, exponential) to simulate future launches through

2036

Background population:
* MASTER-8 model for flux of catalogued (and catastrophic) objects (d = 10cm)

Probability calculation:
* Probability of one or more collisions during different blindness intervals (12h to 72h)

* Using Kinetic Gas Theory: P.;i=1—exp(—Fp; xAxt)



Combined collision risk per year for LEO (2020-2036) - Conservative Launch Scenario
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Combined collision risk per year for LEO (2020-2036) - Moderate Launch Scenario
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Combined collision risk per year for LEO (2020-2036) - Aggressive Launch Scenario
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Conclusion L

* |dentification latencies (days to weeks) incompatible with the safety requirements
of a congested LEO.

* Increasing launch cadences are shifting collision probabilities by an order of
magnitude.

* Aggressive growth without improved SSA coordination risks triggering the Kessler
Syndrome within the next decade.

Collision Avoidance from right after insertion!
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