SCIENCE FEATURE

Titan’s Methane Weather
by Henry Roe

FIGURE 1. Titan's surface
imaged by Huygens after
landing on what appears to
be an outwash plain. The
“rocks” are most likely
made of water ice and are
typically about 10 cm long.
(ESA/NASA/JPL /University
of Arizona.)

Two years ago when the
Huygens probe touched down on the
surface of Saturn’s moon, Titan, we
saw a bizarrely familiar place with
what appeared to be dry streambeds
and an outwash plain covered in
rocks that had been tumbled in flowing liquid (Figure 1). In some ways,
this surface resembles the desert
southwest of the United States: dry
streambeds, canyons carved by fluids, outwash plains, and flat dry lake
beds. Most of the year these places
have little or no surface water, but
when water is present the surface
hydrology can be extremely active
and even violent. Titan appears to
face a similar situation, with strong
evidence for surface hydrological
processes but almost no actual liq-

uids on the surface.
Until recently, much of our knowledge of Titan
came from the brief Voyager
spacecraft flybys of 1980-1981.
Titan's diameter is about 5150
km, making it the second largest
moon in the solar system after
Ganymede and larger than both
Mercury and Pluto. The best images from Voyager showed Titan
as a fuzzy orange ball (Figure 2)
and revealed nothing of its surface or lower atmosphere. They FIGURE 2. (NASA / JPL.)
did show that Titan's atmospheric
structure is similar to that of Earth, only much colder (Fig. 3).
Both atmospheres are primarily composed of nitrogen (N2).
The second most abundant molecule in Titan's atmosphere is
methane (CH4) at about 5 percent.

Methane in Titan’s Atmosphere
High in Titan's atmosphere, methane is broken down
by solar ultraviolet light, which kicks off a complicated network of photochemical reactions. These reactions destroy
methane and form heavier hydrocarbons such as ethane
(C2H6), propane (C3H8), and benzene (C6H6). Larger hydrocarbon molecules are also created, forming a thick photochemical haze layer, like Los Angeles on a bad day, only

much worse. Methane is destroyed quickly enough that
all of Titan's atmospheric
methane would be consumed
in just 10-30 million years.
Because this is much shorter
than Titan's age (about 4.5
billion years) we know that its
methane must have a replenishing source.
Methane also plays a
critical role in Titan's
weather. On Earth, the com- FIGURE 3. The physical structure of
plexity of our weather largely Titan's and Earth’s atmosphere.
Titan’s surface pressure is 50%
occurs because of the pres- greater than Earth’s, but is much
ence of water and because colder. The lowest level in both attemperature and pressure con- mospheres is the troposphere, where
ditions here on Earth are near temperature decreases with increasing altitude. Above the temperature
the triple point of water, inversion (the “tropopause”) lies the
where water can exist simul- stratosphere, the mesosphere, and
taneously in gaseous, liquid, the thermosphere. On both worlds,
and solid states. When condi- nearly all weather occurs in the troposphere. Because the surface gravity
tions are near the triple point, of Titan is so much lower than that on
the phase transitions between Earth, its atmosphere is about 5-6
these three states are rela- times more extended. (H. Roe)
tively easy, but do involve the
release or absorption of energy. Energy exchanges like this
drive terrestrial hurricanes. When water vapor condenses out
of humid air, energy is released and the hurricane intensifies.
On Titan, conditions are so cold that water would be frozen
on the surface, but conditions there are
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near the triple point of methane. Thus, methane could evaporate from the surface, condense in the atmosphere, and rain
back to the surface. The water-based weather phenomena we
see on Earth might have analogies with methane on Titan.
This idea of methane-based weather on Titan was
advanced decades ago, but rejected for a variety of reasons,
one of which was that we didn't see any evidence of clouds in
the Voyager images. So, in the absence of observations after
Voyager, the accepted view was that Titan's atmosphere was a
quiescent place without significant weather or dynamics.
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Direct detection of Titan's Clouds
A further development in the late 1990s was the advent of a technology called “adaptive optics.” With adaptive
optics, the atmospheric distortions that limit spatial resolution
to 0.5-1.0 arcsecond are corrected and the diffraction limit of
a ground-based telescope can be achieved. At the 10-meter
Keck telescopes, this meant that starting in about 1999 we
could image Titan with 0.05 arcsecond resolution, about 300
km resolution on Titan’s surface. The combination of adaptive optics on a large telescope with new infrared cameras
finally allowed us to image Titan's clouds and map its surface
at higher resolution (Figure 4).

New Observations in the Late 1990s
The Voyager cameras were primarily sensitive to the
same wavelengths as the human eye, and they had seen Titan
as only a fuzzy orange ball of photochemical haze. The 1990s
brought the realization that Titan's surface and lower atmosphere might be observable at longer wavelengths (1-2 microns versus the approximately 0.5 micron wavelength of the
human eye and Voyager), where the haze would be less scattering. The same phenomenon can be observed at sunset on a
hazy day here on Earth. The hazy atmosphere so scatters the
blue shorter wavelengths that we see only the red longer
wavelengths. Complicating the observing in the near-infrared
is that methane is very absorbing at certain wavelengths. At
these wavelengths there is no hope of probing deeply into
Titan’s atmosphere, but in the narrow wavelength “windows”
between methane absorption bands, observers could probe all
the way to the surface.
This led several observing teams to use the Hubble
Space Telescope and telescopes here on Earth to detect Titan's
surface and determine its rotation rate to be 16 days, meaning
it is tidally locked to Saturn (since its orbital period about
Saturn is also 16 days). One difficulty with these observations
is that Titan appears very small from Earth, never more than
0.9 arcseconds. Earth’s atmospheric distortions, the same
effect that creates the twinkling of the stars, typically limit the
spatial resolution of telescopes to about 0.5-1.0 arcseconds.
Aside from atmospheric distortions, the spatial resolution of a
telescope is limited by diffraction. For Hubble, in space and
not hampered by atmospheric issues, the diffraction limit at a
wavelength of 1 micron is about 0.1 arcseconds, sufficient to
resolve some detail on Titan.
These observations showed dark and bright surface
features and suggested that clouds might be present in Titan's
troposphere. The putative cloud observations used a clever
spectral technique that took advantage of the variation in
methane opacity with wavelength to look at the reflectivity of
Titan's atmosphere as a function of altitude, and found variations in the troposphere that were best explained by clouds
forming and dissipating. However, these observations lacked
any spatial information and thus if the observed effect was
due to clouds, we didn't know where they were.

FIGURE 4. Titan's surface and clouds imaged with adaptive optics on the 10-meter
W.M. Keck II telescope. At 2.0 micron wavelength, we see down to Titan's surface.
At 2.1 micron wavelength there is just enough methane opacity to obscure the surface and bring the tropospheric clouds into sharp contrast. Also visible at 2.1 microns is the global stratospheric haze layer. (H. Roe)

The clouds we observed in 2001 and later years were
always clustered near Titan's south pole, and varied from relatively small persistent clouds to enormous storm systems that
engulfed much of the region for a few days. The entire story
of Titan's clouds is not yet understood, but the south polar
clouds appear to be a seasonal phenomenon. Titan's year is
30 Earth years, and its effective obliquity of 26.4 degrees is
only a bit more than Earth's (23.5 degrees). Our first detection of the south polar clouds in late 2001 was just before
southern summer solstice. Titan's obliquity causes the time
and place of maximum daily heating on Titan’s surface to be
at the south pole around the time of southern summer solstice,
when we first started observing clouds. This maximum in
heating is thought to drive a pole-to-pole circulation cell with
upwelling at the south pole and downwelling at the north
pole. Within this upwelling zone, methane condenses and
forms clouds. In turn, this condensation releases latent energy, much as a summer thunderstorm forms on Earth, driving the upwelling convection all the more strongly.

Rainfall and Seasons on Titan
The Huygens probe landed on what looks like a dry
outwash plain and imaged dry streambeds. A big question is:
when did it last rain there? The numerous signs of surface
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hydrology returned from Cassini spacecraft images and radar
also beg the question where and when does it rain on Titan?
From our cloud observations over the past five years it appears that currently (early-to-mid southern summer) the rainfall is concentrated near the south pole. As the seasons progress, we expect the rainfall to move northward, perhaps
drenching the now-defunct Huygens probe sometime in late
southern summer or early northern spring. In a decade or so,
when Titan reaches northern summer solstice, we then expect
storms and rainfall at the north pole.
The Cassini-Huygens high-resolution images of Titan's surface suggest significant fluid flows, and our cloud
observations suggest that rainfall is infrequent but extreme.
A single storm might drop tens of inches of liquid methane on
the surface in a short period of time. But, these storms would
be infrequent over a given location, happening maybe only
once a Titan year (or maybe only once every several Titan
years). This type of downpour would create massive flash
flooding and would easily create the carved channels and dry
outwash plains seen in Cassini-Huygens images and radar.

The Surprise of Mid-Latitude Clouds
In late 2003 and early 2004, we noticed a new class
of clouds at mid-southern latitudes, typically very close to 40
degrees south latitude (Figure 5). The location of these
clouds was surprising, as all the clouds we had observed until
then were centered quite close to the south pole.
These new clouds usually appeared to be long and
strung out along a line
of constant latitude,
and they had much
shorter lifetimes than
the south polar
clouds. We had often
FIGURE 5. Examples of the mid-latitude clouds
seen a single south discovered in 2003-2004 using the Keck 10polar cloud persist for meter and Gemini 8-meter telescopes. In Octoa week or more, ber 2004 a massive storm raged near Titan’s
while most of the south pole. (H. Roe)
mid-latitude clouds
seemed to form and dissipate in less than a day or two. This
suggested a different formation mechanism from the south
polar clouds.
Initially, we thought these clouds might be the sign
of a seasonal change in the global circulation that played a
role in creating the south polar clouds. As we observed more
of these clouds through 2004 and 2005, this hypothesis fell
apart. The major problem was that the clouds nearly always
appeared over a region near 0 degrees longitude (the subSaturn longitude, see Figure 6). A seasonal circulation effect
should have created clouds at all longitudes. We searched for
other possible explanations, including the possibility of
tidally driven winds creating clouds and cloud formation
driven by the time of day on Titan, but our observations of the
clouds correlated with none of these. Finally we concluded
that the formation of these clouds was controlled in some way
by geography. For some reason, the clouds preferentially

formed over this one
region, were then
sheared out in the
atmosphere, and dissipated relatively
rapidly. Having rejected
numerous
other hypotheses, the
FIGURE 6. The clustering of mid-latitude clouds
most likely explanaover a primary region suggests that a process on
tion is that there is a
the surface is causing the clouds to form. The
geologically active
most likely explanation is geologic activity resulting in methane release. Cryovolcanoes or geyregion on Titan's
surface at 40 degrees sers are the most likely culprits. We still do not
understand the wind patterns of Titan's atmossouth latitude, 0 de- phere well enough to conclude if the few clouds
grees west longitude
around 60-160 degrees west longitude are downthat is episodically wind of the primary methane source region.
(H. Roe)
emitting methane
and causing cloud
formation. For years there had been speculation that Titan's
surface might have methane-emitting active geology such as
geysers or cryovolcanoes, which would replenish methane.
Our mid-latitude cloud observations were the first signs of
such an active region.

The Next Step
Our recent observations have shown the south polar
clouds are disappearing, which fits with the seasonal cycle as
we now understand it. We want to know when the clouds and
rainfall will shift north and thus we continue to observe hoping to see when and if Titan's equatorial region experiences
significant weather. We will also follow the episodic nature
of the mid-latitude clouds and seek out other such regions of
geologic activity.
Why observe Titan's clouds from ground-based telescopes when the Cassini mission is in orbit about Saturn? The
simple answer is: temporal coverage. Cassini at best flies by
Titan every week or two, often less frequently. From the
ground, we can observe Titan most nights, and it is only
through this frequent sampling that we identified the clustering of the mid-latitude clouds in longitude, and the lifetimes
and statistics of the south polar clouds. Cassini has observed
some of these same clouds and at much higher spatial resolution, which has huge scientific value, but Cassini observes
much less frequently than is possible from Earth. For example, Cassini has found that the mid-latitude clouds in close
detail contain tight convective cores, fitting our hypothesis of
methane injection causing the cloud formation. However,
Cassini has not observed enough mid-latitude clouds to detect
the clustering over one longitude as seen in our ground-based
data. The high spatial resolution of Cassini (sometimes as
fine as a few 100 meters) is impossible to replicate from
Earth, while the large number of cloud observations needed to
discern seasonal and spatial trends are impossible with Cassini. The combination of the space mission with Earth-based
observations will hopefully reveal the nature of Titan's mysterious methane meteorology and surface hydrology.
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A Transit of Mercury
by Tom Bida
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Navajo-Hopi Teachers’
Outreach Program
by Kevin Schindler
On October 21, 2006, the Navajo-Hopi Outreach
Program hosted a workshop for 15 teachers from the Navajo
and Hopi Reservations. The daylong event started in the conference room of the Slipher Building. Deidre Hunter, Will
Grundy, and David Portree shared information and hands-on
activities. During lunch, a solar telescope was set up for viewing. Later in the day, the group headed out to Anderson Mesa
for a tour of the facilities by Deidre. Visiting astronomer
Karen Meech of the University of Hawaii, who was setting up
the Perkins Telescope for an evening of observations, treated
the group to a discussion of her work. Dave Schleicher, opening the Hall Telescope, talked to the group about comets. The
day ended with a private viewing session through the McAl-

Tom Bida of Lowell Observatory, along with Rosemary Killen (University of Maryland)
and
Kevin
Reardon (Arcetri Observatory) traveled to Sacramento Peak,
NM, on November 8, 2006, to observe a transit of Mercury
with the Dunn Solar Telescope. We acquired the image shown
above, one of about 30,000 taken during the transit, with a
CCD camera ahead of the science instrument for the observation, called IBIS. “IBIS” stands for Interferometric Bidimensional Spectrometer. It takes full-field images at discrete steps
in wavelength through a narrow band of the sun’s spectrum.
IBIS is fed by an adaptive optics system that corrects for atmospheric-induced aberrations of the solar image.
The image was taken in the sodium D-lines with a 50
ms exposure, and shows detail in solar granulation in the photosphere at about 100km distances. Kevin Reardon will use
the IBIS transit data to probe solar structure through occultation diffraction at very fine scales, less than 10km, a regime
not normally accessible with today’s solar telescopes. Our
interest is Mercury’s tenuous sodium atmosphere, which we
expect to see in absorption around the disk while in transit.
Sodium is believed to be liberated from Mercury’s surface
from a combination of solar photons, the solar wind, and micrometeoroids. The observations should directly reveal the
latitudinal extent of sodium above Mercury’s limb, normally
only observable at elongation viewing angles.
These observations brought most of the NSO staff to
the telescope for a look that afternoon. The skies had cleared
after a week of high clouds, and we experienced about two
hours of good seeing during the transit, unusual for afternoon
observing at the Dunn Telescope. Several times during the
event, the observer manning the adaptive optics control would
shout “moth,” when a moth would find its way into the bright
telescope beam and cause the AO system to lose its lock on
Mercury’s disk. The sound of a vacuum cleaner and the response “clear” would mean the AO system was back on-line.

Visiting astronomer Karen Meech talking with workshop participants in Perkins
Telescope control room.

lister Telescope, given by Drew Baumgartel. The workshop
was a success, assisted by the efforts of Mary DeMuth in preparing activity materials for the teachers. This program is
funded by the O.P and W. E. Edwards Foundation and a
NASA/SST education and public outreach grant.

Deidre Hunter (front row, third from right), David Portree (back row, third from
right) and workshop participants at Perkins Telescope.
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New Pre-Doctoral Program
Instituted at Lowell

Modeling Thermal Emission
from Kuiper Belt Objects

by Lisa Prato

by Melissa Brucker

Lowell Observatory has a rich history of research,
education, and outreach. Lowell regularly hosts visiting students from around the country, but it is not a degree-granting
institution. Many Lowell astronomers enjoy collaborations
with graduate students at local and national universities, but
how to work with graduate students of our very own? The
answer is the new Lowell Pre-doctoral Fellowship Program.
This program is designed to provide unique research opportunities to students currently enrolled at Ph.D. granting institutions. After completion of classwork at the home university,
students, both national and international, are invited to apply
to Lowell's program to complete a research thesis appropriate
for graduation at the doctoral level. This will be an especially
exciting prospect over the next several years as Lowell staff
work towards completion of the Discovery Channel Telescope and its instrumentation and develop long term key science programs.

I am studying Kuiper Belt Objects (KBOs) and Centaurs (KBOs that have been pulled inward and now reside in
chaotic orbits among the gas giants). I am expanding upon the
computer programs of Will Grundy, my Lowell Observatory
adviser, in order to determine a more accurate method for
modeling thermal emission information obtained through
Spitzer Space Telescope infrared observations of KBOs. A
visually bright KBO could be either small and very reflective
or large and not very reflective. I am looking for the best
possible match of the object's radius and albedo to the observed infrared emission using a thermal model.
I am comparing two different models: a standard
thermal model (STM), which assumes the surface achieves
instantaneous thermal equilibrium, and a thermal physical
model (TPM), which includes conduction between surface
layers. First, I choose a faceted shape, surface properties,
radius, and Bond albedo to input into my program. Then,
given the position of the object with respect to the Sun, the
program calculates the amount of sunlight incident upon each
facet as the object rotates (Figure 1).
This incident flux is input into the TPM, which determines the surface temperature of each facet (Figure 2).
Assuming the surface radiates as an ideal blackbody, the program calculates the flux observed at the Earth from the entire
object as it rotates. Next, the program compares the flux to
that obtained using the STM. The best fit of radius and albedo are found for the STM that would produce the same
“observed” flux as the TPM. I will be determining under
which conditions the STM results are close enough to those of
the TPM so that the STM can be used instead. The benefit to
using the STM is its short computational running time. The
TPM takes much longer and requires many input parameters
which cannot at present be directly measured. Once the best
thermal model is determined, it can be compared to actual
flux observations of KBOs in order to determine the KBOs'
radii and albedos.

Melissa Brucker, Lowell Observatory’s first predoctoral student.

In addition to work on projects related to the DCT,
there are also current opportunities for graduate students to
work on asteroids, young binary stars, satellites of outer planets, comets, star formation in galaxies, planetary rings, stellar
rotation, extrasolar planets, massive stars, and more. Melissa
Brucker, Lowell's first pre-doctoral student, joined the Observatory in September and has begun a thesis project aimed at
the study of icy outer solar system bodies working with Dr.
Will Grundy (see accompanying article on this page).
For more information about this new pre-doctoral
program, please see our website (www.lowell.edu/Research/
predoc/index.html) or contact Dr. Lisa Prato (lprato@
lowell.edu) or Dr. Will Grundy (grundy@lowell.edu).

FIGURE 1. The sunlight incident
upon each facet is shown with
the observer and Sun separated
by 30 degrees longitude. Black
facets receive no sunlight,
purple facets receive some, red
facets receive more, and white
facets receive the most.

FIGURE 2. Again the observer
and the Sun are separated by
30 degrees longitude. The
temperature of each facet is
shown; green facets are coolest
and white facets are hottest.
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Friends of Lowell Observatory join the Percival Lowell Society
by Rusty Tweed
Lowell and Penelope Mountjoy have been members of the
Friends of Lowell Observatory for 16 years–about as long as
there has been a Friends program. They have been visiting
the Observatory regularly since moving to Arizona 35 years
ago. Recently, they informed us they have identified Lowell
Observatory as the primary beneficiary in their wills, making
them Charter Members of the Percival Lowell Society. I visited the Mountjoys at their home in Mesa, Arizona to learn
more about this important decision.
Is there something
about the Observatory
that makes it stand out
from other institutions
with which you have
been affiliated?
“I think the personal
attention of the staff
has always impressed
us, and that includes all
of the staff that we
have had the occasion to meet. Everyone has always been
polite, very nice, and helpful.” Lowell continued, “I remember attending one of the Friends events where Penny and I
were sitting outside under a canopy eating dinner. During our
meal a gentleman in slacks and a plaid shirt sat down with us
and asked how we were doing, and if we were enjoying our
evening, and asked if we had any questions. After he left, the
others at our table informed us that we had been talking with
the Observatory’s Director, Bob Millis. We were really impressed that he had taken the time to meet and thank us and
others attending the event.”
Penny recalled another evening when they were visiting
for a viewing of Jupiter. “I was scared to climb the ladder to
get to the eyepiece, since I was uncertain of my balance and
my footing in the dark. The young lady at the eyepiece was

very patient and reassuring, and she took extra time to help
me up and down the ladder. I appreciated her assistance.”
How did your interest in astronomy begin?
Lowell explained, “We both read science fiction, so that
certainly had a lot to do with it. Also, I grew up in Los Angeles and was a frequent visitor to the Griffith Observatory for
their planetarium shows.”
Penny further explained that her fascination with science,
and astronomy in particular, “began at the public library in
our little community of St. Maries, Idaho. There I discovered
that I could journey to the center of the earth, or to a far galaxy, simply by opening a book.”
Is there any program at the Observatory in which you have
a particularly strong interest?
“While we both enjoy the public outreach component, we
feel that the active research is very important. Lowell would
not be the same, and would not have the same fascination or
appeal, if active research was not the focus of its mission.”
How did you arrive at the decision to identify a charitable
organization in your wills, and why did you choose Lowell
Observatory?
“The process was quite simple,” Lowell explained.
“About five or six years ago during our meeting with an estate planner, he asked if we had considered a charitable bequest. I think we both had the same thought: Lowell Observatory. The reasons we favored the Observatory were that it
has an outstanding reputation, and it’s a relatively small, private institution which means our money will go farther there.”
We appreciate the Mountjoys’ commitment to the future of
Lowell Observatory. I thank them for their support and for
sharing their story. Please use the enclosed envelope to request information about planned giving, or to make a charitable gift to the Observatory.

Friends of Lowell Tour the Discovery Channel Telescope on October 7

Friends of Lowell Observatory walked along the mezzanine
level of the main telescope enclosure. The large bolts will
anchor the telescope mount.
(Image: J. Manchester, Friend of Lowell Observatory)

Groups toured the entire facility. Here, DCT Project Scientist
Tom Bida (in red jacket) and his group are standing in front
of the main telescope enclosure.
(Image: J. Manchester, Friend of Lowell Observatory )
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New Rotunda Exhibits Unveiled
by Kevin Schindler
On December 6, 2006, outreach staff unveiled several new
exhibits in the Rotunda Library Museum. These were made
possible by generous grants from Flagstaff Cultural Partners,
Tourism Cares for Tomorrow, Principal, SUNDT, and Chase.
The previous exhibits needed updating. Photographs and
other paper documents had faded and were in need of conservation. Descriptions were out-of-date or inaccurate. Today’s
technology allows us to use facsimiles of historical documents such as observing logs and handwritten notes, allowing
us to preserve the originals.

Rachel Curran with a young visitor at the new Kids Exhibit.

Educator Ben Crandell at the Pluto Discovery Exhibit.

Updated exhibits include those focusing on the first evidence of the expanding universe, Pluto’s discovery (updated
by Ben Crandell) and Percival Lowell and Mars (updated by
Jason Sanborn.) The Pluto story is enhanced by the creation
of an exhibit discussing the naming of Pluto, including letters
Lowell staff received after the discovery in 1930. The
“Millionaire,” an early motorized calculating machine used in
Lowell’s Planet X calculations, was also put back on display.
Many of the Observatory’s smaller historic instruments are
now displayed together, in addition to the larger ones that are
located around the Rotunda. There is also a new exhibit about
the Lowell family and governance of the Observatory. It starts
with a discussion of the Lowell family and some of their contributions to American culture, and ends with a look at the
Putnam family and the trustees of Lowell.
In order to make the Rotunda more interesting for children,
Outreach Supervisor Rachel Curran created an exhibit just for

kids, where they can learn how telescopes work by using
different lenses and eyepieces.
Final new additions to the Rotunda are donation boxes,
mounted in the back of the room, which involve a question.
Four possible answers are given, and visitors can vote on their
favorite answer by dropping money in the appropriate box.
The current question is, “What should we call Pluto?” and the
possible answers are “Planet,” “Dwarf Planet,” “Other,” and
“I don’t care, I just want to support Lowell.” Perhaps not
surprisingly, the “Planet” box has gathered much more money
than the others.
These additions to the Rotunda, plus new wooden benches
surrounding the 6-inch Clark Telescope display, make the
Rotunda a favorite place for visitors and staff alike.

Educator Jason Sanborn pointing out Percival Lowell’s sketch book in the Lowell
and Mars Exhibit.
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2007 Public Program Winter Special Events
January
[Hours (unless otherwise noted)
daytime noon-5PM; W/F/Sat nights opening at
5:30PM, no admissions after 9:30PM]
Wed 3 Flagstaff Night (evening) — Flagstaff residents (must show valid driver’s license
or utility bill) pay only half price admission.
Sun 14 MLK Star Fest (evening) — Lowell
Observatory will celebrate the holiday weekend
with a Star Party. This special Sunday event will
feature indoor programs and numerous telescopes set up for viewing throughout the Lowell
campus.
Mon 15
School’s Out & Kids Are Free —
Lowell Observatory will be open from 9:00 a.m.
to 5:00 p.m. for kids’ activities, including science
demonstrations, telescope viewing, presentations, and movies. Complete our self-guided
scavenger hunt of the exhibits and receive a
prize. Children must be accompanied by an adult
or guardian.
February

[Hours same as January]

Wed 7 Flagstaff Night (evening,
same as
(
above)
Sun 18 Winterfest Star Fest (evening) — This
special event will feature indoor programs and
numerous telescopes set up for viewing throughout the Lowell campus.
Mon 19 School’s Out & Kids Are Free (see
January event description)
March [Hours (unless otherwise noted) day 9AM5PM; W/F/Sat nights opening at 5:30PM, no admissions after 9:30PM]
Wed 7 Flagstaff Night (evening, same as
above)
Sun 18 Spring Break Star Fest (evening) —
Celebrate spring break with a special star party
featuring Saturn. This special event includes indoor programs and telescopes set up for viewing
throughout the Lowell campus.

A Clear View: The Moon and Venus at sunset, looking southwest
from the Discovery Channel Telescope site at Happy Jack.
Photo by Lowell astronomer Nat White.

