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The reason, in my opinion, is that 
Davide does not understand the deep 
mathematics of the problem



The reason, in my opinion, is that 
Davide does not understand the deep 
mathematics of the problem (maybe he 
has really become an engineer after all)









Harris & D’Abramo, 2015



2008 TC3
Oct. 7, 2008



Discovery
Size 4 m

R. Kowalski, Catalina Sky Survey

20 h before impact on Oct. 7, 2008

4 observations over 43 min

Follow-up by Kowalski, Sabino Canyon, 
Moorook, Siding Spring

Announced by MPC 12 h before impact



Impact prediction evolution
18 observations over 8 h 05 min

12 h to impact
Impact probability 100%



Impact prediction evolution
883 observations over 19 h 05 min

1 h to impact
Impact probability 100%



Recovery of meteorites

Jenniskens et al. recovered 600 meteorites
for a total mass 10.7 kg.



Sensitivity to geopotential

J2
• 2 km along-track
• 1 km cross-track

Non-zonal and higher 
order terms:
• 17 m along-track
• 3 m cross-track

w/o J2

w/ J2



2014 AA
Jan. 2, 2014



Discovery
Size ~5 m

R. Kowalski, Catalina Sky Survey

20 h before impact

3 observations over 28 min

Follow-up by Kowalski:
4 more observations
69 minutes

Announced by MPC after the impact





Systematic ranging
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2018 LA
Jun. 2, 2018









Based on 11 observations
from Catalina Sky Survey

G96
08:14 to 08:37 UT

I52
09:33 to 09:37 UT

G96
09:39 to 09:40 UT

8 hours prior



It’s Kowalski!



13:30 UT

17:15 UT

H between 30.5 and 32.2



American Meteor Society



~2 m



ATLAS pair

T08
11:49 to 12:01 UT



USG Fireball Report
Energy 0.98 kt
Altitude 28.7 km
Latitude 21.2º S
Longitude 23.3º E
Time 16:44:12 UT
Velocity 17 km/s
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Veres et al. 2009, one day prior to impact

All

V < 22.7
Rate < 12°/day



Veres et al. 2014

ATLAS
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Impact location estimate
Ground track
Entry angle of 21°

h = 100 km
Lat = 21.087°
E Long = 30.538°
Time = 02:45:30.3 UT

Meteorites
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Atmospheric drag
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Negligible effects

Error
Numerical noise ~ 3 m
Earth rotation model ~ 30 cm
Solar radiation pressure < 1 m
Yarkovsky effect < 1 m
General relativity vs EIH < 1 m
Additional perturbers < 1 m
Planetary Ephemerides < 1 m


