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We present an introduction of "New Planet Hypothesis" in our solar system. This idea comes from the fact that the
trans-Neptunian Objects (TNOs), discovered in 1992 and found, up to now, almost 1200 objects, show unexpected
orbital features. Our "new planet” could excite the original static orbits of TNOs by its gravitational effect during its
dynamical evolution, and consequently such unexpected features of TNOs' orbits appeared.
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Fig.1. A comet from the Oort cloud (comet McNaught (C/2006 P1))
(Press Photo 051/07(19 January 2007), ESO)
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Fig.2. Pluto(left) and its satellite Charon(right) taken by Hubble Space
Telescope. In 2005, additional two satellites, i.e. Nix and Hydra, not
shown here, were found around Pluto(Credit: Dr. R. Albrecht,
ESA/ESO Space Telescope European Coordinating Facility; NASA)
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Fig.3a. Distribution of orbits of the trans-Neptunian objects(TNOs) as
functions of semi-major axis a(AU) and eccentricity e. The vertical dotted
lines denote a position of resonance with Neptune. A large blue dot at
a=30AU means Neptune and orange triangle in 3:2 resonance is Pluto.
TNOs are classified as classical TNOs(open circles), resonance TNOs(red
dots), scattered TNOs(grey dots ) and detached TNOs (green  dots). The
dashed curves denote the perihelion distance of (=30AU and 40AU.

111 43 325374 21 52 3
504 L " L
L]
.
40- ;
T e .
.
L
301 "...‘ «~° . . . r
= L ] ‘o )
=} . '-. o e *
.g < ... hd . . * ¢
£ 204 ‘e .‘! * . one € 0o " F
= PR e I e
=1 o BT e i »
— .. . % e « ®
L :".‘ ‘ O‘ % . “
10 H N'\;:‘y,, *
B e s b . *
le e by . @ % e®
§° ® o
o2 . 2L WAL - . -
30 40 50 60 70 80 90 100
Semi-major axis a (AU)

Fig.3b. The same as Fig.3a, but as functions of a and inclination angle i.
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Fig.4 A scenario of dynamical evolution of new planet(a big grey mark at r:1 resonance) in the

plane of semi-major axis a(AU) and eccentricity e of the orbit, taking into account of planetary

migration, where J, S,U and N in the right-lower figure denote, respectively, Jupiter, Saturn,

Uranus and Neptune at the current position. Trans-Neptunian Objects are shown by red dots.
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Fig. 5. A comparison of our simulation results (open circles) with the observed orbits (purple dots) of TNOs, where one big

grey circle at 6:1 resonance denotes a "New Planet", and objects above the long-dashed curves could encounter the "New
Planet". Two thin dotted curves are =30 and 37AU,and  athick dotted curve denotes g=40AU.
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Fig.. 6. Pan-STARRS Telescope No.l (PS1), Haleakala Observatories,
Maui, Hawaii (see Pan-STARRS project, http://pslsc.org/)
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