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• (99942) Apophis is an S-type Aten NEA with an estimated size of 350 m.

• After the discovery, Apophis triggered concerns for impacts with the Earth; 
maximum impact probability of 2.7% was predicted for April 13, 2029.

• Coordinated follow-up obs. with ground-based VIS and radio telescopes provided 
improved predictions over the subsequent years; the possibility of impact in 
2029 was removed.

• Apophis will approach the Earth to come within the GEO orbit during the 2029 
encounter, thus expected to offer a unique chance for detailed studies.

Scientific backgrounds 



November 2020 – April 2021

: Last chance before 2029 encounter

Observable in both hemispheres
: V_max: ~16.1 mag
: phase angle: 21 – 115 degrees

Visibility during 2020-2021 apparition
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Observation campaign
Refine shape model and spin states
• Previous result: Physical model (Pravec + 14) based on LC 

inversion w/ 2012-13 apparition data
• Our plan: High temporal resolution time-series photometric 

observation w/ three KMTNet telescopes, BOAO 1.8 m, LOAO    
1 m and other telescopes in Korea and abroad  

Check surface composition variations
• Previous result: NIR-spectroscopy 

(Reddy + 18) suggested probable surface
variegation

• Our plan: Higher temporal resolution 
time-series spectroscopy w/ BOAO 1.8 m 
+ the Long-slit Spectrograph and other 
telescopes + instruments in abroad
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(5247) Krylov: 1st physical model for an MBA – Apophis also shows tumbling motion!

Lee + 2020

Ex) Physical modeling for a tumbler



(3200) Phaethon:
JAXA’s DESTINY+ mission target

Kim + 2018, Lee + 2019

Ex) Surface homogeneity confirmation 



• KASI organizes high temporal resolution VIS time-series photometric 
observation campaign and data analysis to have a better physical model
for Apophis. 

• KASI also organizes high temporal resolution VIS-NIR time–series 
spectroscopic observation campaign and data analysis to check if Apophis 
has a homogeneous surface.

• We propose an IAWN-led global observation campaign for Apophis during 
2020-2021 encounter.

Summary and suggestions 


