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Fig.1 The time evolutions of mutual distance between (88) Thisbe and asteroid (88021) (left panel) and
the corresponding lg F' (right panel). The time origin is 2018 Nov. 19, about 174 d before the encounter.

250 180
—— AM=M R — AM=M
—— AM=M2 160 - N —— AM=M2
AM=M/4 N | AM=M/4
200 [ |—— AM-M/8 I 10+ | —— AM=M8
A | —.
[ |
[ 20 |
[ " |
150 - [
Z [ Z 100
» \ @ /\\
2 2 ‘\ /|
= = 80 \ \
100 / il \
/1
\ 60 \ \
\_/ \ \_//\\
\
sl 10 U\ k/\
20+
[ 0
0 500 1000 1500 2000 2000 1500 1000 500 0

Time/ d

Time/ d

P 2 70 el 4 T ) RV IEAT DA AR I L (S /N B A TRl 4 U 1 IS TR IEAT AT A IR R e L B, e R e it
Z) 792018411 H19H, A FFMEIANZ1 82019411 H2H . 5 I )L 5 40Ok #5358 2 I %1201 945 H11H,
AMBUETEEMNAMEM.

Fig.2 The time evolutions of signal-to-noise ratio (S/N) follow the normal timeline (left panel), and the

time evolutions of S/N go the reverse timeline (right panel). The starting time of integral is 2018 Nov. 19

(in the left panel), and the starting time of integral is 2019 Nov. 2 (in the right panel). The time origin of
both panels is 2019 May 11, and the span of AM is from AM, to M.
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Application of Close Encounters in Determining the
Masses of Asteroids

TANG Huai-jin’? LI Fan'?  FU Yan-ning!
(1 Purple mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)
(2 University of Chinese Academy of Sciences, Beijing 100049)

AsstracT Asteroids are important part of the solar system. So far, the number of
known asteroids is more than seven hundred thousand, and the total number is proba-
bly more than one million. Among many events of encounters among asteroids, those
very close ones can be used to improve the precision of the masses of asteroids. To
achieve this, it’s necessary to search for the latter events in advance by making an
accurate assessment of the effectiveness of an encounter in the mass determination. In
this context, the previous dynamical models and assessing indicators are not precise
enough. By using a more realistic dynamical model and introducing a properly defined
Signal-to-Noise ratio, we are able to estimate the precision of the mass determination
based on observations made from the Earth. Moreover, the best observation time span
can be quantitatively given, which is useful in collecting observational data and plan-
ning further observations. We search systematically for the useful asteroid encounters
involving one of the 773 massive asteroids with equivalent diameter larger than 50 km,
for which the searched time span is from the year 2000 to 2030.

Key words asteroid, methods: numerical, ephemerides
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