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Presentation Overview

A Background: Summer 2017 Events

A Example Cases
I AMG9: Complicated Sequential Anomalies, Tumbling, Track Shedding
I Telkoml: ShortDuration Track and Spray Emission

A Advanced Analysis Techniques
A Conclusion: Unique Opportunity to Advance STM
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AMG9 (1) Ex@Anaiyte:

EGTN ObservatiorisJanuary through 30une 201

A AMG9 displayed good
stationkeepingand
straightforward
photometry

A 17 Jun 2017: O/O repoits |
anomaly R Dv > 30 m/s

. . AMC-9: Tumble Period Evolution
I Photometric change —

visible
I Separation observed——

A Late June 2017: tumble— :-
rate slows

A 01 July 2017: tumble rate
changes, tracks disperse
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AMG9 (2)

A Enhanced Video
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A Enhanced Video
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Track Tracino
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A AMG9 Tracks 2=
i Emitted over ¥ orbit s
I No obvious directionality
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A Telkom1 Tracks
T Emitted over ~5 minutes
I Hemispherical emission
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Analysis; LightcurveTumble Estimation

A Lightcurvepeaks correspond to bright features on RSO
I Periodicity of brightness for sdinacking object is related to solar phase angle
I Periodicity for tumbling object is related to tumble rate (for tumble period << solar day)

A Change from sutracking to tumbling mode apparent

A Number of Observations: 8,807
A Photometric Summary:  Tumbling, ~16:05 minute period
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Analysig; Invisible Impactor and Fragment Size

A Invisible Impactor

M, = —26.7 — 2.510g(AcrossPF (¢)) + 5.0log (1)

I Assume catastrophic impact at ~40(kd impactor +target)
I Impactor size limited by dimmestmagotherwise visible : Visoal magnitude
. . . cross ‘ross-sectional area
I Can estimate impact velocity Reflctivity coeffiient
I Range of parameters: density, flight path angle Range to observer
I Monte Carlo analysis shows likelihood of impactor causing this event
A Fragment Slze DlStrlbUthn L [T pRbten e Brightness of AMC-9 Dispersing Elements
i Artillery work )

: : ;- ' Projected
A SimpleA inverse log fragment size] R ——_.

E Fragment Size Distribution - Structured Shell \/\()f:iSi\ﬂ\ 4 %
A StructuredA multi-modal sizes |8

I RSOs have detailed structure
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Conclusions

A Rich datasets are valuable
I Enable PattersOf-Life analyses
I Enable assessment of precursor signals
I Meticulous tracking of mass and energy conservation may be feasible

A Rich datasets are valuable to an extent
I Data lakes may be vulnerable to bad data ingestion (Carson Efbediution)

i Data lakes may be vulnerabledwermassiv&luplicative data ingestion/analysis
(FaelivrinEffectg dilution)

it2aaArA0fS NHzZ S 2F GKdzYoyY b2z 1S akKz2dzZ R
Ingestion/processing rate
A Rich datasets provide an opportunity for STM

I Can fuse owner/operator and external observer data for maximum richness
A Details of internal state and external behaviors

I Can establish reporting norms and guidelines
I Can begin to mitigate inevitable future breakups at GEO
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Topics for Consideration/Discussion

A STM requires more than SSA

I Awareness of object stateand

I Coordination and communication of traffic population, observers, and managers
I Provide timely, accurate warnings to all

I Support posthoc incident analysis and lessons learned

A Fusion between observer and owner/operator data presents a unigue
opportunity
I Mesh two previousiindependent data streams
I Validate between external behaviors and internal state
I Select and tune the best model for when an RSO retires into the debris population

A STMwill become an increasingly urgent concern

T Two notable events occurred in summer 2017 alone
A Other events are inevitable as GEO active and debris populations grow

I Criticality of GEO infrastructure will not decrease
I Nowisabetter time to establishgoodpracticesthan later
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Any guestions?

BACKUP
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AMG9 17 Jun 2017 Anomaly Stills
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