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Abstract. Before the launch of the "New Horizons" spacecraft, a special Hubble
Space Telescope Pluto Companion Search Team was created. The members of this team
believed that Pluto and its moon Charon could have other moons and, possibly,
even rings. Any of these objects could prevent a safe passage through the Pluto
system. In 2005, researchers began using the Hubble Space Telescope to search for
moons around Pluto. As a result of analyzing the images obtained, in mid-July
2005, two previously unknown moons were discovered around Pluto. A year later,
the International Astronomical Union officially assigned them their own names,
Nix and Hydra. The orbital radius for the smaller moon is about 48.71 thousand
km. Calculations showed that Charon and these two moons are in an orbital resonance
of 3:2:1. For the moons Nix and Hydra, the "New Horizons" space probe obtained
fairly detailed images of its surface in July 2015. The satellite measures
49.8 km x 33.2 km x 31.1 km. It is the third largest satellite of Pluto, being
only slightly smaller than Hydra. Nix is also the third-farthest satellite of
Pluto. Nix moves erratically; the inclination of the satellite's axis and the
period of rotation vary greatly over a short period of time. Due to its erratic
rotation, Nix can even flip its axis of rotation from time to time. This erratic
movement of the satellite is caused by the gravitational effects of Pluto and
Charon. The erratic movement of Nix is further enhanced by its elongated shape.
All of Pluto's satellites have circular orbits. And they all have very low orbital
inclinations to Pluto's equator. Early remote observations of the satellite showed
that Nix's surface has a reddish color. Other remote observations showed that Nix
is spectrally neutral, similar to the other small satellites of Pluto. Nix also
varied in brightness and albedo. It was believed that the brightness fluctuations
were caused by the visibility of regions with different albedos on the surface of
Nix. This was confirmed by close-up images obtained by the "New Horizons"
spacecraft. They showed the presence of a large reddish region on the surface of
Nix, approximately 18 km across. This region is believed to be a large impact
crater, where reddish material was ejected from under a layer of water ice on the
surface of Nix. The water ice present on the surface of Nix should be responsible
for its high reflectivity. Traces of frozen methane are also present on the
surface of Nix. These may be the reason for the presence of reddish material on
its surface; most likely, they may be tholins. To explain the resonances between
the rotation periods of all Pluto's moons, it has been proposed to consider the
influence of the gravitational field strength of the Pluto-Charon system.
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Before the launch of the "New Horizons" spacecraft, a
special group of astronomers was created - the Hubble Space
Telescope Pluto Companion Search Team [24]. The members of
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this team suspected that, like other planets in the solar
system [6, 12-16], Pluto [25] and its moon Charon may be
accompanied by other moons and, perhaps, even rings [26]. Any
of these objects could prevent a safe approach to these
celestial bodies.

Therefore, in 2005, a team of researchers used the Hubble
Space Telescope to search for faint moons around Pluto. Since
the brightness of these moons should be much lower than even
Charon, they obtained images of the sky with long exposures.
For example, the light fluxes from the later discovered moon
Nix - were about 5000 times fainter than from Pluto.

The images that were used to discover the next two moons
were obtained on May 15 and 18, 2005. As a result of the
analysis of the obtained images, in mid-July 2005, two
previously unknown satellites were discovered around Pluto
(Fig. 1) . These two outer satellites were then assigned the
designations S$/2005 P 1 and S/2005 P 2. After careful
verification of the obtained data, their discovery was
officially announced in late October 2005 [1, 5]. Almost a
year later, on June 21, 2006, the International Astronomical
Union officially assigned them the proper names Nix, or Pluto
IT (P 2) and Hydra, or Pluto III (P 1). The satellite Nix was
named after Nyx, Charon’s the ferryman of Hades 1in Greek
mythology.

Figure 1
Images of Pluto's moons obtained with the Hubble telescope
(https://en.wikipedia.org/wiki/File:Pluto_and its_satellites_(2005) .jpg)
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The original proposal for the name Nix was to use the
classical spelling Nyx. But to avoid confusion with the name
of the asteroid 3908 Nyx, the spelling was changed to the
Coptic spelling of the name Nix; the adjectival form of the
name 1is Nictian. The names of individual elements on the
bodies of the Pluto system should be associated with
mythology, literature and the history of research on the
central celestial body. In particular, the names of objects
on Nix should be associated with deities of the night
mentioned in literature, mythology and history.

Since the exact albedo of the newly discovered satellites
was then unknown, it was difficult to say anything about their
sizes. Therefore, it was assumed that the albedo of the
satellites was equal to the corresponding indicator for
Charon. Under these conditions, the diameters of the
satellites were estimated at 125 km and 140 km, with a
possible error of almost twice that. The orbital radius for
the smaller satellite is about 48.71 thousand km. Thus, it is
almost 2.5 times further from Pluto than Charon. And another,
slightly larger satellite, is in an orbit with a radius of
64.75 thousand km. Under such conditions, their periods of
rotation around the dwarf planet [17, 18] Pluto and the period
of the satellite Charon are in orbital resonance 3:2:1 [10,
28, 29].

The satellite Nix has similar dimensions and surface
properties to Hydra. For the satellites Nix and Hydra, the
space probe “New Horizons” obtained quite detailed images
(Fig. 2) when it flew past the Pluto system in July 2015.

Figure 2
Enhanced color image of Nix taken by the “New Horizons” spacecraft
(https://upload.wikimedia.org/wikipedia/commons/5/51/Nix best_view.jpg)
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At the same time, the dimensions of Pluto's natural
satellite [20-23] Nix were measured with considerable
accuracy: 49.8 km x 33.2 km x 31.1 km [11]. It turned out to
be the third largest satellite of Pluto, being only slightly
smaller than Hydra. Nix is also the third satellite of Pluto
in distance [7]. Nix does not have a tidally formed surface,
and moves chaotically, like all of Pluto's smaller satellites;
the inclination of the satellite's axis and the period of
rotation vary greatly over a short period of time. Due to its
chaotic rotation, Nix can even flip its axis of rotation from
time to time. The chaotic movements of Pluto's small
satellites are caused by the gravitational effects of Pluto
and Charon. The chaotic movement of Nix is further enhanced
by its elongated shape [4]. Nix orbits the Pluto-Charon
barycenter between the orbits of Styx and Cerberus. All of
Pluto's moons have circular orbits. And they all have very
low orbital inclinations to Pluto's equator [2, 5]. This
indicates that all the moons have undergone tidal evolution
since their formation [5].

Nix has an orbital period of 24.8546 Earth days, and its
orbit is in resonance with other Pluto moons. Thus, Nix is in
a 3:2 orbital resonance with Hydra and a 9:11 resonance with
Styx [4]. As a result of this three-body resonance, it couples
with Styx and Hydra in a 2:3 ratio. Nix's orbital period is
close to the 1:4 orbital resonance with Charon, with a time
difference of up to 3% [1, 3, 4].

Early remote sensing of Nix showed that its surface was
reddish [1]. Other remote sensing studies showed that Nix was
spectrally neutral, similar to the other small moons of Pluto
[6, 29]. Nix also varied in brightness and albedo [8]. It was
thought that the brightness variations were caused by the
appearance of regions of different albedo on the surface of
Nix [8]. T

his was confirmed by close-up images taken by the "New
Horizons" spacecraft. They showed a large reddish region on
the surface of Nix, approximately 18 km across. The reddish
region is believed to be a large impact crater where reddish
material was ejected from beneath the water ice layer
(Fig. 3) on Nix's surface and deposited on its surface.

In this case, Nix would likely have regoliths derived
from such an impact [9, 27, 29]. Another explanation suggests
that the reddish material could have been produced by a
collision between Nix and another object of slightly different

composition. However, observations have shown that no
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significant color variations have been detected in other
impact craters on Nix [29].
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Figure 3
View of the surface (https://zn.ua/img/article/3496/59 main-
v1591860776.jpg) and spectra (https://zn.ua/img/forall/u/0/-
1/users/Jun2016/150964 .jpg) of Pluto's moons Charon, Nix, and Hydra

The water ice present on Nix's surface is thought to be
responsible for its high reflectivity. Traces of frozen
methane may also be present on Nix's surface [19]. These may
be responsible for the reddish material on its surface; most
likely, they are tholins. It is believed that tholins on Nix's
surface may have been produced by the reaction of methane
with ultraviolet radiation from the Sun. According to crater
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counts on images obtained by the "New Horizons" spacecraft,

the

surface age of Nix 1is estimated to be at least four

billion years old [29]. To explain the resonances between the
rotation periods of all Pluto's moons, it has been proposed
to consider the influence of the gravitational field strength
of the Pluto-Charon system.

Of the smaller Pluto moons, only Nix and Hydra have images

with sufficient resolution to clearly see details (Fig. 2, 3)
on their surfaces.
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