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of objects orbiting beyond Neptune. This
new structure became what is now known as
Kuiper Belt.

Just this year, NASA made a public wave by
successfully undertaking a flyby mission to Pluto,
coined as the Mt Everest of planetary
exploration.
New Horizon is an interplanetary space probe
launched last January 2006 by NASA’s New
Frontiers program. New Frontiers program is a
class of investigator-led projects larger than
Discovery missions.
On July 2015, New Horizons had the planetary
astronomers giggling when they were finally able
to see in full crispy detail the surface of the Pluto,
making it the first spacecraft to explore the dwarf
planet.
But why Pluto? From the time American
astronomer Clyde Tombaugh directs his
telescope to post-Neptunian area during 1930s,
and finally discovered a realm that is part of the
structure in the Solar System, we have little to no
information of Pluto. It was considered an oddity,
an icy stranger in the strange orbit.
Then on 1950s, Dutch American astronomer
Gerard Kuiper suggested that Pluto was not a
lone oddity, but the brightest of the vast collection

So there goes a rekindled interest of the
Pluto. For one, Pluto is a new type of object
classification. It’s neither a terrestrial planet
or a gas giant. It is an ice dwarf common to
the outskirts of the Solar System. Second,
Pluto-Charon is what scientists perceived as
the Solar System’s binary planet, with
implications on atmospheric transfer and ay
provide light on how Earth-Moon was
formed. Third, Pluto’s atmosphere provides
likely chance to observe hydrodynamic
escape, which was believed to be the
smoking gun of the Earth’s primordial
atmospheric loss. And fourth, Pluto and
Charon surfaces tell the history of the outer
Solar System bombardment.
And what have we discovered so far when
we send out New Horizon. It has craters. It’s
atmosphere is thinner than previously
thought of. It’s South polar region is darker
than the North, which we don’t fully
understand yet. Non-uniformity of its surface
provides tantalizing clues of possible
volcanic activities underground. Or perhaps
something else.
While the Pluto has many firsts in terms of
milestone, including the first planetary
mission to carry student-built instrument and
the first outer planets mission led by the
John Hopkins Applied Physics Lab and
Southwest Research Institute, there are also
several that has been, including an endless
debate of its classification, on whether it’s a
regular planet, dwarf planet, and a Kuiper
Belt Object.
All images featured in the article are derived
from nssdc.gsfc.nasa.gov.
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LAUNCH
Period and location: January 11-February
14, 2006, from Launch Complex 41 at Cape
Canaveral Air Force Station, Florida. Launch
opportunities of up to 2 hours are available
each afternoon.
Launch vehicle: Lockheed Martin Atlas V-551
(core Atlas booster [with five solid rocket
boosters attached] with a Centaur upper
stage); and a Boeing STAR-48B solidpropellant rocket third stage.
Launch vehicle height (with payload): 59.7
meters (196 feet).
Launch vehicle weight (fully fueled):
Approximately 575,000 kilograms (1.26 million
pounds).
Spacecraft separation (varies by day): 47
minutes, 32 seconds after launch
on Jan. 11.
Expected acquisition of signal (varies by
day): Approximately 51 minutes after launch
on Jan. 11.
Back-up Launch Opportunity: February
2-15, 2007 (direct to Pluto; earliest arrival is
2019).
SPACECRAFT:
Size: The primary structure is 0.7 meters (27
inches) tall, 2.1 meters (83 inches) long

and 2.7 meters (108 inches) at its widest. A
2.1-meter (83-inch) diameter antenna dish is
attached to the top deck; the spacecraft
measures 2.2 meters (87 inches) tall from
the payload attachment fitting on the bottom
deck to the top of the dish antenna stack.
Launch weight:
478 kilograms (1,054 pounds); includes 77
kilograms (170 pounds) of hydrazine
propellant and a 30-kilogram (66-pound)
science instrument payload.
Power: Total power available for a PlutoCharon encounter in 2015 is approximately
200 watts from a single radioisotope
thermoelectric generator. Early in flight,
available power is approximately 240 watts.
Propulsion: 16 hydrazine-fueled thrusters
provide for trajectory adjustments and
attitude control.
Science instruments: The New Horizons
science payload is the most capable suite of
instruments ever launched on a first
reconnaissance mission to an unexplored
planet. It includes an imaging spectrometer
to probe atmospheric composition and
planet structure; a visible and infrared
camera to obtain high-resolution color maps
and surface composition maps; a long-range
telescopic camera for high-resolution
surface images; particle spectrometers to
measure charged particles in and around
Pluto’s atmosphere; a detector to measure
masses of space-dust particles; and two
copies of a radio science experiment to
examine atmospheric structure, surface
thermal properties and planet mass.
DESTINATION:
Planned Pluto closest approach distance
and speed: About 10,000 kilometers (6,200
miles) at 14 km per second
Planned Charon closest approach and
speed: About 27,000 kilometers at same
approximate Pluto flyby speed.

All images featured in the article are derived from the upload.wikimedia.org.
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Last September 13th, ALP held once again their
Global Sun Day Free Solar Public Viewing at SM
Mall of Asia By The Bay in Pasay City. Members
who attended were ALP President James Kevin
Ty, wife Charito and son Kendrick Cole KC Ty,
VP Jett Aguilar, Secretary Christopher Louie Lu,
Treasurer Andrew Ian Chan and Iah Serna, PRO
Edge Lat , director Ronald Sison, Miguel Cajita
with dad Trix and Per Edman.
The weather was uncooperative the whole
afternoon thus they weren't able to give a free
solar public viewing that whole afternoon. The
rain stopped at around 5:30pm but the sky was
still cloudy and dark so they opted to use the
opportunity to enjoy each other's company and
also discuss ALP future activity plans at
Starbucks after taking their traditional group shot.

ALP has some guests who were supposed to
observe the Sun with the group

Unfortunately, weather didn't cooperate thus
they call it quits after 5:30pm

AstroKapihan at Starbucks after the event.
All images featured in the article are owned by Astronomical League of the Philippines.
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! Map surface temperatures on Pluto and
Charon
! Search for rings and additional satellites
around Pluto
! Conduct similar investigations of one or
more Kuiper Belt object.

Last July 5, ALP held their monthly meeting at
Exploreum at SM Mall of Asia in Pasay City.
Members who attended were ALP President
James Kevin Ty, wife Charito and son Kendrick
Cole KC Ty, Secretary Christopher Louie Lu,
wife Karren and daughter Frances Lu, Treasurer
Andrew Ian Chan and Iah Serna, Auditor Edgar
Ang, PRO Edge Lat, directors Ronald Sison,
Mike Enage and Peter Benedict Tubalinal ,
Shubhashish Banerjee, Mark Ian Singson and
new member Joyce Gonsalves.
Meeting started at around 2:30pm with ALP
Secretary Christopher Louie Lu discussing on the
celestial highlights for the month of July and
latest updates on New Horizon encounter with
Pluto. On July 14 the New Horizons Probe will be
making its closest flyby to the dwarf planet, Pluto.
This will be the first man-made probe to visit
Pluto & Charon system since it was discovered
by Clyde Tombaugh in 1930.
The goals of this mission are as follows:
! Map the surface composition of Pluto and
Charon
! Characterize the geology and morphology of
Pluto and Charon
! Characterize the neutral atmosphere of Pluto
and its escape rate
! Search for an atmosphere around Charon

This mission is primarily conducted by
Southwestern Research Institute &
University of John Hopkins: Applied Physics
Laboratory with its primary investigator Alan
Stern.
Mission timeline:
! The probe lifted off from Pad 41 at Cape
Canaveral Air Force Station, Florida at
14:00 EST on January 19, 2006.
! The first 13 months included spacecraft
and instrument checkouts, instrument
calibrations, small trajectory correction
maneuvers and rehearsals for the Jupiter
encounter. New Horizons passed the orbit
of Mars on April 7, 2006; it also tracked a
small asteroid, later named "132524
APL", in June 2006.
! New Horizons Jupiter approach occurred
February 28, 2007. Moving about 51,000
miles per hour (about 23 kilometers per
second), New Horizons flew about 3 to 4
times closer to Jupiter than the Cassini
spacecraft, coming within 1.4 million miles

All images featured in the article are owned by Astronomical League of the Philippines.

(2.3 million kilometers) of the large planet.
! During the cruise, New Horizons also crossed
the orbits of Saturn (June 8, 2008), Uranus
(March 18, 2011) and Neptune (August 25,
2014).
! Ten years and three billion miles later... On
December 7, 2014, after nearly nine years in
space, with most of that time spent in
hibernation, the New Horizons spacecraft is
awaken for Pluto/Charon flyby.
After it's encounter with Pluto and Charon, the
New Horizons Probe will continue on &
encounter other Kuiper Belt Object beyond the
orbit of Pluto that hopefully will answer some
question about the early formation of our Solar
System.

ALPers and guests listen as James introduce
the lecturers of the day.

Afterwards. Singaporean amateur astronomer
and astrophotographer Remus CJ shared his
astrophotography tips and his recent Australian
outback astro imaging trip. He also touched on
the critical aspect on how to get your best astro
images using portable telescopes and mount. He
then showcase some of his best astro works at
the end of his lecture.

ALPers posed for a group shot after the weather
didn't cooperate the whole day for the planned
Global SUNDay free solar viewing session.

Unfortunately, weather was very bad as it was
raining whole day so the planned Global
SUNDay free solar viewing session had to be
cancelled. A consolation they did was to get a
group shot with the Global SUNDay banner. The
meeting ended at around 5:30pm.
After the meeting, they went to Starbucks to have
their AstroKapihan to continue to discuss astro
related topics over coffee. They wrapped up the
session at around 8:00pm.

ALPers conquer Starbucks once again after
ALP monthly meeting.

All images featured in the article are owned by the Astronomical League of the Philippines.
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Last September 19th, the sky was cloudy and
even had a late afternoon thunderstorm followed
by some more drizzle. Despite the weather,
ALPers that include ALP President James Kevin
Ty, Treasurer Andrew Ian Chan and Iah Serna,
Secretary Christopher Louie Lu, director Arnel
Campos and staff members of Cutting Edge
proceeded to SM Mall of Asia By The Bay to do a
free public viewing event to celebrate this year’s
International Observe the Moon Night and was
blessed with some good skies for them to let
more than 200+ people get a chance to view the
Waxing Crescent Moon, planet Saturn and bright
star Vega from 7:15pm to 10:00pm.
James brought along a Celestron Sky Master
20x80 binoculars on sturdy tripod, Andrew with
his Sky Watcher 80ED refractor on Vixen GP
mount, Arnel with his Celestron MiniMak50 on
sturdy tripod, Louie with his Celestron
Powerseeker 80 refractor on EQ-2 mount,
Cuttting Edge brought along a Celestron Nexstar
130 Newtonian reflector.
It was a happy session as last few public viewing
sessions were super cloudy and raining. At
around 10:30pm. they had their traditional group
pic taken before packing up and going home
feeling happy with the successful event.
All images featured in the article are owned by Astronomical League of the Philippines.
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closer to the Sun than 47.2 AU (7.1 billion
km [4.4 billion miles]), the location of the 2:1
Neptune resonance, where an object makes
one orbit for every two of Neptune’s. The
Kuiper belt contains the large objects Eris,
Pluto, Makemake, Haumea, Quaoar, and
many, likely millions, of other smaller bodies.

Kuiper belt, also called Edgeworth-Kuiper belt,
flat ring of icy small bodies that revolve around
the Sun beyond the orbit of the planet
Neptune. It was named for the Dutch
American astronomer Gerard P. Kuiper and
comprises hundreds of millions of objects—
presumed to be leftovers from the formation of
the outer planets—whose orbits lie close to
the plane of the solar system. The Kuiper belt
is thought to be the source of most of the
observed short-period comets, particularly
those that orbit the Sun in less than 20 years,
and for the icy Centaur objects, which have
orbits in the region of the giant planets. (Some
of the Centaurs may represent the transition
from Kuiper belt objects [KBOs] to short-period
comets.) Although its existence had been
assumed for decades, the Kuiper belt
remained undetected until the 1990s, when
the prerequisite large telescopes and sensitive
light detectors became available.
KBOs orbit at a mean distance from the Sun
larger than the mean orbital distance of
Neptune (about 30 astronomical units [AU];
4.5 billion km [2.8 billion miles]). The outer
edge of the Kuiper belt is more poorly defined
but nominally excludes objects that never go

DISCOVERY OF KUIPER BELT
The Irish astronomer Kenneth E. Edgeworth
speculated in 1943 that the distribution of
the solar system’s small bodies was not
bounded by the present distance of Pluto.
Kuiper developed a stronger case in 1951.
Working from an analysis of the mass
distribution of bodies needed to accrete into
planets during the formation of the solar
system, Kuiper demonstrated that a large
residual amount of small icy bodies—
inactive comet nuclei—must lie beyond
Neptune. A year earlier the Dutch
astronomer Jan Oort had proposed the
existence of a much-more-distant spherical
reservoir of icy bodies, now called the Oort
cloud, from which comets are continually
replenished. This distant source adequately
accounted for the origin of long-period
comets—those having periods greater than
200 years. Kuiper noted, however, that
comets with very short periods (20 years or
less), which all orbit in the same direction as
all the planets around the Sun and close to
the plane of the solar system, require a
nearer, more-flattened source. This
explanation, clearly restated in 1988 by the
American astronomer Martin Duncan and
coworkers, became the best argument for
the existence of the Kuiper belt until its direct
detection.
In 1992 American astronomer David Jewitt
and graduate student Jane Luu discovered
(15760) 1992 QB1, which was considered

All images featured in the article are owned by the space.com and britannica.com.

the first KBO. The body is about 200–250 km
(125–155 miles) in diameter, as estimated from
its brightness. It moves in a nearly circular orbit in
the plane of the planetary system at a distance
from the Sun of about 44 AU (6.6 billion km [4.1
billion miles]). This is outside the orbit of Pluto,
which has a mean radius of 39.5 AU (5.9 billion
km [3.7 billion miles]). The discovery of 1992
QB1 alerted astronomers to the feasibility of
detecting other KBOs, and within 20 years about
1,500 had been discovered.

On the basis of brightness estimates, the sizes of
the larger known KBOs approach or exceed that
of Pluto’s largest moon, Charon, which has a
diameter of 1,208 km (751 miles). One KBO,
given the name Eris, appears to be twice that
diameter—i.e., only slightly smaller than Pluto
itself. Because of their location outside Neptune’s
orbit (mean radius 30.1 AU; 4.5 billion km [2.8
billion miles]), they are also called transNeptunian objects (TNOs).
Because several KBOs like Eris are nearly as
large as Pluto, beginning in the 1990s,
astronomers wondered if Pluto should really be
considered as a planet or as one of the largest
bodies in the Kuiper belt. Evidence mounted that
Pluto was a KBO that just happened to have
been discovered 62 years before 1992 QB1, and
in 2006 the International Astronomical Union
voted to classify Pluto and Eris as dwarf planets.
FAMILIES, BINARIES, and SATELLITES
The Kuiper belt is likely to contain families of
objects—that is, populations of objects that are
likely to have been derived from a single parent
body. The members of a family would have
similar heliocentric orbital parameters and
surface properties. Only one such group, the
nine-member Haumea family, is currently well

established. The Haumea family members
have orbital parameters that are much more
similar than would be expected from
standard family production. Modeling the
production of the Haumea family, an
important step toward confirming that these
groups really do come from a single
progenitor object, is an ongoing field of
research.

Pairs of near-equal-sized KBOs that are
gravitationally bound together are called
binary KBOs. Of the known cold classical
KBOs, 15 to 20 percent are in binary
systems. The Pluto-Charon system is binary
but is unusual in the compactness of the
system. The production of binary KBOs
requires a large initial population of KBOs,
many times larger than that currently
observed, for capture into binary pairs to
have been possible. Alternatively, binary
KBOs might result from a turbulence
mechanism at work during the formation of
planetesimals in the Kuiper belt. The
existence of Kuiper belt binaries appears to
preclude a major gravitational scattering of
sources in this population, as such effects
would have disrupted the observed systems.
A few percent of all KBOs are found to have
satellites. The term satellite is used instead
of binary when there is a large (+10) mass
ratio between the primary KBO and the
orbiting material. Satellites likely form when
two KBOs collide and some of the disrupted
material is captured into orbit around large
surviving members. The KBO Haumea has
at least two such satellites, Hi’iaka and
Namaka. The Haumea satellites were likely
captured from the debris of the collision that
produced the Haumea family of KBOs.

All images featured in the article are owned by www.nasa.gov

All images featured in the article are owned by wikipedia.org
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ALP President James Kevin Ty also raffled
off a DVD lecture series set entitled
"Experiencing Hubble: Understanding the
Greatest Images of the Universe" during the
meet and it was won by our fellow ALPer
Melsejoy Oliveros Degala, who travel from
Quezon Province to Manila to attend our12th
year anniversary get together! Thank you
very much Melsejoy!

Last September 6th, ALP held their 12th
Anniversary Get Together Meet at 4 Seasons Hot
Pot City in SM Mall of Asia. Members who
attended were ALP President James Kevin Ty,
wife Charito and son Kendrick Cole KC Ty,
Treasurer Andrew Ian Chan and Iah Serna,
Secretary Christopher Louie Lu, wife Karren and
daughter Frances Lu, Auditor Edgar Ang, PRO
Edge Lat, directors Arnel Campos, John Ray
Cabrera and wife Noreen Bitagcol-Cabrera, Mike
Enage, Ronald Sison, Peter Benedict Tubalinal,
Rich Pijuan and friend Imee del Socorro, Per
Edman, Jason Comia, Justine Garcia, Miguel
Cajita with parents Trix and Mel Cajita, Mike
Cano, Val Villanueva, Vincent Gella, Manuel
Goseco, Melsejoy Oliveros Degala, Nelson Go
with wife Diane Zhang and daughter Phemie Go,
Angelo Canillas and Maria Ana Cyrine Natividad.

Afterwards, some members proceeded to
SM Amusement Center to play some
bowling games to further enjoy each other's
company. Members who joined the fun were
ALP President James Kevin Ty, wife Charito
and son Kendrick Cole KC Ty, Secretary
Christopher Louie Lu, wife Karren and
daughter Frances Lu; Treasurer Andrew Ian
Chan and Iah Serna, Directors Edge Lat and
Peter Benedict Tubalinal with Per Edman.
They play till around 9:30pm before having a
light dinner at Chicken Bacolod Inasal before
heading home. It was a real fun day and we
would like to thank the members who alloted
time on its anniversary day to be with fellow
ALPers. Thank you also to all ALPers who
had made ALP one of the most active astro
organization in the Philippines!

Get together started at around 11:00am with
ALPers started to feast themselves the large
variant of foods that one can choose. Everything
is eat and drink all you can so everyone had a
great time eating while chatting with fellow
members from 11:00am till 3:30pm! Also ALP
also got to celebrate 4 September birth month
babies namely ALP President James Kevin Ty,
PRO Edge Lat and Melsejoy Oliveros Degala
together with Miguel Cajita's dad Trix and
Christopher Louie's daughter Frances Lu.
All images featured in the article are owned by the Astronomical League of the Philippines.

All images featured in the article are owned by
Astronomical League of the Philippines.
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our exploratory missions.
PJA: What can you say about the past
rover systems, what do they brandish and
what do they lack of in terms of the
overall requirements for exploration?

Jan Karlo Hernandez
ALPer Extraordinaire

Rovers have been the centerpiece of
mankind's exploratory endeavors. They are a
primordial tool to unearth(albeit nongeodesically) for our understanding about the
planet's past and perhaps our planetary
species' future. They are, in short, a
specimen collector, a surface surveyor, and a
mobile transport system that will take the
explorers far and wide to where human
curiosities linger.
But how well do these rovers fare in terms of
resiliency, efficiency, reliability(including
energy source dependability), portability and
duration of service.
Jan Karlo Hernandez, a cadet engineer of
one of the country's telecommunication
giants, explored another kind of rover that
you may have not seen before. What he may
bring forth is the rover of the next century
human explorers.
This issue of PJA posits around a rover that
will probably take us to the distant future of

JKH: I think that the improvement of the past
rovers through the years is remarkable
considering that the rover that we have now
(Curiosity) can gather samples and then
process it so that only the processed data
will be sent to Earth. This is a huge
improvement from gathering samples and
then finding a way on how we can bring it
back to Earth for processing. But I think
rovers lack the mobility in exploring the
terrain where they are deployed. The wheels
hinder them from getting through small
spaces and sometimes this is the reason
why they get stuck thus rendering them
immobile and ending their service.
PJA: What do you propose? You have
another form of rover in mind that can
address the past technology’s frailty?
What can these do that the current sets of
rovers are already doing?
JKH: I have lots ideas regarding other robots
for space exploration. Being an electronics
engineer, I was exposed to creating robots
and finding ways on how to improve how it
moves and how it reacts with different terrain.
Each robot has its own specialties and
limitations. The best robots that I think I can
suggest for space exploration are swarm
robots, quadcopters, and snake robots. The
main limitation of the rovers that we have
now is that they are limited to the wheels that
they have and I think that hinders the indepth exploration of space. Swarm robots
are usually smaller but they move in groups.

Imagine having an army of robots for exploration,
this is how swarm robots operate. They can
communicate with each other and perform series
of tasks as a group. Performing as a swarm
enables them to not be hindered if ever one of
the robots fail since it can be replaced easily by
deploying another new robot. On the other hand,
quadcopters can be used to avoid the problems
that can be encountered by traversing through
land. The only problem that quadcopters can
encounter is that there are different atmospheric
conditions in other planets thus making its flight
different from how it is operated on Earth. I think
that Snake robots are the best robots that should
be deployed next to other Planets, specifically
Mars. They do not need wheels to move and due
to their small and compact size they can easily
move through rocks and even slither through
small spaces. They can explore the tight spaces
that our current rovers cannot access thus giving
us a more in-depth look on the planet that we are
exploring. Snake robots can also be equipped
with sensors and drills which can also be used to
obtain samples and data which can be relayed to
Earth. I think that Snake robots can work well
with a wheeled rover which can carry all the
heavy equipment and do the processing and data
transmission.
PJA: How do you see rover technologies in
the next 20 years? 50 years?
JKH: Entering the digital age I think that there is
still a lot of room for improvement for our current
rovers. More technologies are being discovered
every day and I think that we are bound to invent
something far greater than we have now.
Machines are getting smarter and soon we don’t
even have to give them manual commands to be
able to operate. Soon we’ll have robots which
can think for themselves and make decisions on
what to do and what to explore. Maybe we’ll
discover a new power source which can increase
the operation time of our robots exponentially.
We are also starting our own exploration on
virtual reality and holograms. Who knows, maybe
in the next 20 years we can virtually explore the
different planets without having to send huge
robots. And what if in the next 20 to 50 years we
don’t even have to send robots and rovers since

we can already build our own space station
in that distant planet. Technology is
improving at a very fast rate and sometimes
it is even overwhelming to think how much
our technology has grown. That is why I think
our future is uncertain but I’m sure space
exploration is just reaching its climax, we are
yet to see the biggest leaps and surprises
that mankind has ever experienced.
PJA: If the science community and its
budgetary sources completely ditch out
the rover program, what are the
alternative methods for mankind to aid its
exploration activities?
JKH: I think that it’s hard to find an
alternative if the science community will ditch
out the rover program unless we are already
to send humans in outer space to build our
own space station and laboratory there. The
equipment that the rover has enables us to
explore the things that we cannot observe on
the ground. Ditching out the rover program
will be limiting us to exploring just the top
layer of the ground and not what lies
underneath it. But then again we can still
continue our exploration even if we ditch the
program. I think that we can use virtual
reality and holograms to be able to virtually
experience and see what other planets look
like. We can send out machines which can
project ourselves on the other planet so that
we can really explore and see what the
terrain looks like. But the problem with
hologram is that we will be limited to only our
vision, we won’t be able to obtain samples
and do testing. Other technologies like
quadcopters and balloons that act like
“blimps” can also be used but just like
holograms, we will be limited to what we can
see above the ground. Rovers or robots on
the ground are important for exploration due
to its ability to obtain samples and do testing
and unless we can already send human
beings to outer space, I think we still can’t
ditch out our rover program.
All images featured in the article are derived from Jan
Karlo Hernandez Facebook page.
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