2025& £ #REPERTE
B ERRE

fE&s% 160008
PR FRHEIE
TR EfE  AIH RRH T ERS TR

%ﬁ%ﬁ AR LBEY B
hERFF F AR
THEt ZFH

&k

< =3
-2} =

R

Pf G Al E S FRETE S RE BN




NEFF A
i o A .
F F' oAb 2 .,—;E fezx
AR L EH
N an AN PR A
F 3 % ey

) R
- ﬂiﬁ; /i" FFB %ﬁ?ﬁﬁ.‘r’_ °

B é'mifa v ¥

/,al‘},y"‘ g
] wi’i%‘?lﬁi

BEX~F o #WRmehE fouis



2025 FEEBRNEBRES

MFEmS

&Rl dbE

Rl YRR ER]

fEmEHE | BlIMEHEITERMREIRE

A BIME  T21R BHREBR (&Z=/)

AmIE -
(AR EERBHABER IR )



E=S
R SR B BB IRIBRAIBISN - BIE ( Quaoar ) ITEIR - BENTERE—MRIE
 MERIRERBIRA - RMEIMENTERAREFERERIBIRI -
L - HMOMEENABRESTEMERENFENZH BRI - BERERTEE - BIFE
EMEMESARBTERNFEE  IERRNFREZELCRAMRAFRES - EFHEDE
DITALLBALIR A ARLUERTERREZIRA -
RBHPIBMR - HPRBREGEREREE— (Weywot ) SINERFE - SiEHIRUMFM
TN ZERVEERE - LEREBRFBIRIMEEEZNEE -
BRHTERBBIRMTEREMORZRANSE - SIS REIMERNT MARE M
BENYIERKS  EMARBTEREHNXENSZNIERE - 16 - EERIFFTERARKL
REAMIBBUAIIMERWTERIEHSZ -

Abstract

This study aims to explore the exception to the Roche limit theory: the planetary ring
of Quaoar. Stable planetary rings typically form within the Roche limit; however, the
rings of Quaoar are stably located outside the Roche limit.

Therefore, our research objective is to explain why the Quaoar ring can exist outside
the Roche limit. We focus on investigating factors such as density, rigid body and fluid
properties, the principles of orbital resonance, and comparing other ring systems.
Ultimately, we will use force analysis and compare similar ring systems to infer the

reasons for the stability of the planetary ring.



Based on our research, we believe that the Quaoar ring is influenced by the
gravitational effect of its moon Weywot, with orbital resonance increasing the
distance between ring particles, preventing them from coalescing into a moon
outside the Roche limit.

Through an in-depth study of the factors affecting the Roche limit and the formation
of planetary rings, we hope to reveal the physical mechanisms behind the formation
and stability of the Quaoar ring, thereby expanding our understanding of planetary
ring formation and celestial mechanics. Additionally, we hope this research can
provide a reference for future studies on other similar exceptional cases of planetary

rings.
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(1) 2182 ( Quaoar)

FE¥E km ) BHE BEEBHY hrs ) | & QIR | B¥E Q2R
(10721kg) (km) (km)
555 1.2 8.8494 4,057 2.520

(2) BI®— ( Weywot )

B FR# (km) | BEEH [T

(km) ( days )

40+5 13.289 124311 0.14
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R EBERIEIKEE - Blol RS9 F LK IKESERE - MEBEERL
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4 .
Vouaoar = gwR“ = 716,089,917, 070, 277, 000(m?)

M 1.2-10%

= = 1,675.767207(kg/m?
Vouaoar 716,089,917, 070, 277, 000 (kg/m’)

memar =

R=555000(m) - M=1.2*10%'(kg)

4. MIFEEFBIE (ds) EREEEFMIE (dl)( A= : Edouard Roche )
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( Source: NASA's Cassini-Huygens)

B+ _ FIRPAENS "4 BENUENEJHEEE SO

( source: NASA's Cassini spacecraft )
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