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Introduction
Space Mission Planning Advisory Group (SMPAG)

Prepare a coordinated response protocol to an impact threat scenario

./

A Criteria and thresholds for impact response actions

Lo : . : : Chelyabinsk, Russia (2013),
A Mitigation mission types/technologies to be considered e T e e

A Mapping of threat scenarios to mission types

A Reference missions for different NEO threat scenarios
A A plan for action in case of a credible threat

A Communication guidelines in case of a credible threat
A Roadmap for future work on planetary defence

A Criteria for deflection targeting

: . (e -'f'.;5-kfﬁsf\
A Toolbox for a characterisation payload St, 500 nrasteroid )
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Summary up to Jan 2020

A Kinetic impactor mission design
A Parametric study for kinetic impact missions
A Target asteroid selection
A Definition of threat scenarios: direct hit and resonant scenario
A Mission design for kinetic impactor direct hit
Mission analysis
System design
Additional scientific payload
A Gravity tug system design
A Kinetic impactor effect analysis
A Improving direct hit scenarios with multiple fbys
A Resonant hit scenarios
A Optical autonomous guidance navigation and control during asteroid deflection technique
A Impact cratering physics modelling and beta factor estimation
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ACTIVITIES FROM JAN 2020 TO JAN 2021
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Alessandro Masat, Matteo Romano, Camilla Colombo

MODEL FOR RESONANT ENCOUNTERS FOR
ROBUST DEFLECTION

24 March 2021 SMPAG PoliMi ASI POLITECNICO MILANO 1863




Resonance cases CHiMPASS erc
Models for robust deflection
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Resonance cases CHMPASS m
Semianalytical model i

Semianalytical technique that allows to spot close approaches leading to orbital resonampcesi and
accounting forany perturbing effect.
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Regularisation and perturbation toolkit for orbit CHMPASS erc
representation

A High precision, optimised MATLAB toolkit with relativistic orbital simulation strategy.
A{tL/9 ¢22t1A0 oWt[Qa SLKSYSNARSA RIFIGlF0 AyidSNF
A Performance example: 100 years integration in about 15 s on laptop.

Precisely and efficiently predicting the trajectory of newly spotted threatening asteroids can make the
difference

Common rbody integrator RAPTOR
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