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ÅBackground: Summer 2017 Events

ÅExample Cases

ïAMC-9: Complicated Sequential Anomalies, Tumbling, Track Shedding

ïTelkom-1: Short-Duration Track and Spray Emission

ÅAdvanced Analysis Techniques

ÅConclusion: Unique Opportunity to Advance STM

Presentation Overview
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ÅAMC-9 displayed good 
stationkeepingand 
straightforward 
photometry

Å17 Jun 2017: O/O reports 
anomaly
ïPhotometric change 

visible

ïSeparation observed

ÅLate June 2017: tumble 
rate slows

Å01 July 2017: tumble rate 
changes, tracks disperse

AMC-9 (1)
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ÅEnhanced Video

AMC-9 (2)
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Telkom-1
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ÅEnhanced Video



ÅAMC-9 Tracks

ïEmitted over ¼ orbit

ïNo obvious directionality

Analysis ςTrack Tracing
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ÅTelkom-1 Tracks

ïEmitted over ~5 minutes

ïHemispherical emission



ÅLightcurvepeaks correspond to bright features on RSO

ïPeriodicity of brightness for sun-tracking object is related to solar phase angle

ïPeriodicity for tumbling object is related to tumble rate (for tumble period << solar day)

ÅChange from sun-tracking to tumbling mode apparent

Analysis ςLightcurveTumble Estimation
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Å Number of Observations: 8,807  

Å Photometric Summary: Tumbling, ~16:05 minute period



ÅFragment Size Distribution

ïArtillery work

ÅSimple Ą inverse log fragment sizes

ÅStructured Ąmulti-modal sizes

ïRSOs have detailed structure

ÅInvisible Impactor
ïAssume catastrophic impact at ~40 kJ/(kg impactor + target)

ïImpactor size limited by dimmest Vmagotherwise visible

ïCan estimate impact velocity

ïRange of parameters: density, flight path angle

ïMonte Carlo analysis shows likelihood of impactor causing this event

Analysis ςInvisible Impactor and Fragment Size
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Observed

Projected



Conclusions
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ÅRich datasets are valuable
ïEnable Pattern-Of-Life analyses
ïEnable assessment of precursor signals
ïMeticulous tracking of mass and energy conservation may be feasible

ÅRich datasets are valuable to an extent
ïData lakes may be vulnerable to bad data ingestion (Carson Effect ςpollution)
ïData lakes may be vulnerable to overmassive/duplicative data ingestion/analysis 

(FaelivrinEffect ςdilution)
ïtƻǎǎƛōƭŜ ǊǳƭŜ ƻŦ ǘƘǳƳōΥ bƻ ƭŀƪŜ ǎƘƻǳƭŘ ŜȄŎŜŜŘ · ǘƛƳŜǎ ŀ ǎƛƴƎƭŜ ǳǎŜǊΩǎ 

ingestion/processing rate

ÅRich datasets provide an opportunity for STM
ïCan fuse owner/operator and external observer data for maximum richness
ÅDetails of internal state and external behaviors

ïCan establish reporting norms and guidelines
ïCan begin to mitigate inevitable future breakups at GEO



Topics for Consideration/Discussion
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ÅSTM requires more than SSA
ïAwareness of object states, and
ïCoordination and communication of traffic population, observers, and managers
ïProvide timely, accurate warnings to all
ïSupport post-hoc incident analysis and lessons learned

ÅFusion between observer and owner/operator data presents a unique 
opportunity
ïMesh two previously-independent data streams
ïValidate between external behaviors and internal state
ïSelect and tune the best model for when an RSO retires into the debris population

ÅSTM will become an increasingly urgent concern
ïTwo notable events occurred in summer 2017 alone
ÅOther events are inevitable as GEO active and debris populations grow

ïCriticality of GEO infrastructure will not decrease
ïNow isa better time to establishgoodpracticesthan later



BACKUP

Any questions?

ExoAnalytic Solutions Proprietary
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AMC-9 17 Jun 2017 Anomaly Stills
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