Contact List

Kitt Peak Visitor Center—318-8726
Nick Petrosino, Supervisor
npetrosino@noao.edu
318-8732

NOAO Public Outreach

Rich Fedele, Manager
rfedele@noao.edu
318-8163

Robert Wilson,

Sr. Program Coordinator
rwilson@noao.edu
318-8440

Kitt Peak Docent Program

Next Docent Meeting
Monday, September 18

The next docent meeting will be held on Monday, September 18.
The meeting will convene at 6:00 in the main conference room and
will feature dinner and a speaker. Docents should visit the docent
forum calendar to schedule their hours. Docents who do not have
web access may contact Nick Petrosino. See the URL for the
docent calendar at lower left.

950 N Cherry Ave
Tucson, AZ 85719

Docent Forum: http://
groups.yahoo.com/group/
docentforum/

Docent Calendar: http://
groups.yahoo.com/group/
docentforum/

Volunteering at Kitt
Peak:http://www.noao.edu/
outreach/kpoutreach.html
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DOCENT NEWS

Points of Interest:

® The docent meeting is
discontinued for the
summer, resuming Monday,
September 18 and featuring
dinner and a speaker.

® August 1: Alpha
Capricornids Meteor
Shower peak

® August 6: Southern Iota
Aquarids Meteor Shower
peak

® August 7: Mercury at its
greatest western elongation

®  August 10: Mercury passes
2.2 degrees from Venus

® August 11: Asteroid 1998
DK36 near-Earth flyby at
0.035 AU

®  August 12: Perseids Meteor
Shower peak

® August 19: John
Flamsteeds’ 360th birthday
(1646)

®  August 20: Mercury passes
0.5 degrees from Saturn

® August 26: Venus passes
0.1 degrees from Saturn

For additional information about
these points of interest, visit
http://www2.jpl.nasa.gov/
calendar/.

Number 106
August 2006

METEOR MADNESS IN JULY

July and August are host to numerous me-
teor showers, and early in the morning of
July 29th the Kitt Peak Visitor Center will
host Meteor Madness for guests interested in
observing the Delta Aquarids/Capricornids
showers set against the dark skies above Kitt
Peak.

Two volunteers are needed to assist Kevin
Bays with this program. Guests will arrive at
12:30 a.m. and park in the picnic area. One
docents will be stationed at the entrance to
the picnic area to direct cars and prevent any-
one from driving to the top.

After everyone has been shuttled to the
visitor center, staff will deliver a brief intro-
duction to Kitt Peak and to meteor showers.
Guests will then have the options of watch-
ing the celestial show, of viewing objects
through the 20-inch telescope, and of getting
instruction in the use of planispheres.

The visitor center will be open during the
program, where coffee and hot chocolate will
be available. While Bays is attending to the
telescope and planispheres, docents will be
available to assist visitors indoors or to at-
tend to those outdoors if Bays is busy inside.

The program concludes at 4:00 a.m. The
docents would help clean up and stow equip-
ment while Bays shuttles the guests back to
their cars in the picnic area.

All of this is weather dependent, and the
weather call would be made Friday after-
noon. The volunteers would be notified
along with the other guests of the program’s
status. Because there are not any shuttled
running at that time of night, the docents
would have to drive their own vehicles.

Volunteers may contact Robert Wilson this
week to sign up or Kevin Bays next week at
kbays@noao.edu.

VENUS, CONTINUED FROM PAGE 3

Principal Investigator, from the Swedish In-
stitute of Space Physics in Kiruna, Sweden.
"The study of this interaction will provide
important clues on the complex set of mecha-
nisms by which atmospheric gases get lost in
space, and on the influence that this may
have had on Venus' climate over geological
time scales", he concluded.

The spacecraft and instruments are show-
ing an overall good performance. However,
one of the instruments on board - the Plane-
tary Fourier Spectrometer (PFS) - showed a
malfunctioning, that could not be fixed yet in
the series of attempts performed so far in
space. The PFS scanner - the mirror needed
by the instrument for pointing - is currently
blocked in a close position, preventing the
instrument spectrometer from 'seeing' its

targets.
The commissioning review board endorsed
a series of activities and further in-orbit tests
to be conducted in the next months, as well
as a series of independent investigations to
examine the origin of the problem. PFS is
designed to measure the chemical composi-
tion and temperature of the atmosphere of
Venus. It is also able to measure surface tem-
perature, and so search for signs of volcanic
activity.
ESA PIO source:
Monica Talevi
Science Information Manager
ESA - Web Portal
Tel: +31 71 565 3223
Monica.Talevi@esa.int
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SCIENCE UPDATES FROM VENUS EXPRESS

On 20 April 2006, after its first 9-day elongated orbit
round Venus, ESA’s Venus Express started to get
closer to the planet, until it reached its final 24-hour long orbit
on 7 May. During this time, and up to today, the spacecraft has
been working relentlessly: the new data coming in are already
providing first glimpses of planetary features never seen be-
fore.

If taking the first ever clear images of the double-eye vortex
at Venus’ south pole - imaged by Venus Express during its
very first orbit - was already a first in the history of planetary
exploration and a very pleasant surprise for the scientists, no-
body could expect that the vortex had a structure even more
complicated than possibly foreseen.

Infrared images taken by the Ultraviolet/Visible/Near-
Infrared spectrometer (VIRTIS) on board the spacecraft not
only provided the first clear view of the vortex, but also gave a
much closer insight into it when Venus Express flew over the
south pole at the end of May this year.

VIRTIS is an instrument that can operate at different wave-
lengths. Each infrared wavelength provides a view of the
Venusian atmosphere at a different altitude, like a 'cross-
section'. "When we looked at this gigantic vortex at different
depths, we realised how much its shape is varying over alti-
tude," said Pierre Drossart, VIRTIS co-Principal Investigator,
from the Observatoire de Paris, France. "It is like if we were
looking at different structures, rather than a single one. And the
new data we have just started gathering and analyzing reveal
even stronger differences".

The reason why the morphology of the vortex varies so ex-
tensively along a 'vertical' line is still unexplained. "This is
why we are organizing a campaign to observe the south polar
vortex, fully dedicated to solve this unexpected puzzle," said
Giuseppe Piccioni, VIRTIS co-Principal Investigator. "First we
want to understand how the structure is organized - actually,
with VIRTIS we are building a true 3D view of the vortex.
Then we hope to be able to better understand what are the driv-
ing forces that shape it".

While Venus Express was flying over the planet, many other
details from the thick atmosphere have also started to emerge.
Both the Venus Monitoring Camera (VMC) and the VIRTIS
instruments started to monitor the cloud system and to track its
complex dynamics, while the SpicaV/SOIR spectrometers
started retrieving information on the atmospheric chemistry
and temperature.

Ultraviolet images from the VMC camera show the complex
morphology of the cloud deck, characterized by very thin, low-
contrast stripe-features, possibly due to the presence of strong
winds that produce elongated structures. Set of periodic 'wave'
patterns in the clouds, possibly due to the local variation of
temperature and pressure, or to a kind of tidal forces in action
at Venus, can also be seen.

One of the most important confirmations from the first set of

data being analyzed by the scientists is the detection of the so
called 'UV absorbers'-ultraviolet markings on the cloud top,
also visible as darker features in the VMC mosaic im-
age. They are so called because they absorb almost half
of the solar energy received by the planet. The mysterious sub-
stance that causes this absorption still represents a true puzzle
for the scientists.

"Understanding what is the origin of these ultraviolet mark-
ings and what makes their absorbing power so high is one of
the major objectives of Venus Express," said Wojciech J.
Markiewicz, VMC Principal Investigator, from the Max
Planck Institute for Solar System Research in Lindau, Ger-
many. "We now have confirmation that we can actually see
them, so we can start working to understand what their source
is. Because of their amazing absorbing power, they are very
important to understand the overall radiative and thermal
balance of the planet, and also the atmospheric dynamics".

Tracking cloud motion and starting to characterize the wind
speed is an exercise that the Venus Express scientists have
already started. A spectacular night view of the mid to low
atmospheric layers over low latitudes (between 20° and 90 °
south) by VIRTIS, show clouds being clearly pushed by winds.

"We can now make a first qualitative assessment of the wind
fields and circulation, which is comfortably matching with
previous measurement from the Galileo mission over the north
pole," continued Giuseppe Piccioni. "We are now collecting
more data from different atmospheric depths, to be able to
provide the first precise numbers, possibly in the near future".

"We are also collecting the first information on the minor
chemical components of the atmosphere, such as carbon mon-
oxide," added Pierre Drossart. " With VIRTIS we can see in
the atmosphere of the southern hemisphere deeper than any
other previous mission, and we started gathering data on the
yet unknown chemistry of the lower atmospheric layers, to
build a global picture.

When looking at the higher atmospheric layers with Venus
Express, the scientists were taken once more by surprise. It is
known that the Venusian cloud deck is about 20 kilometres
thick and extends up to about 65 kilometers altitude. The first
'stellar occultation' measurements ever done at Venus, thanks
to the SpicaV spectrometer, revealed that on the night side the
cloud deck actually extends up to 90 kilometres altitude in the
form of a fully opaque haze, and then continues as a more
transparent haze up to 105 kilometres. Stellar occultation is a
technique that allows to determine the composition of a
planet's atmosphere by looking at the 'sunset' of a pointed star
through the atmosphere itself.

"We were truly amazed to see how unexpectedly higher the
haze at Venus can get. Actually, on Earth as well as on Venus,
at around 20 kilometres it is sometimes possible to see droplets
of sulphuric acid. On Earth they come from volcanic erup-
tions. It makes us wonder if on Venus, where differently from
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Earth the droplets form very thick clouds, their origin is vol-
canic t0o."

The haze phenomenon may be due to water condensation in
ice crystals on the night side, but it is too early to rule out
other explanations. "Now we need to gather and study more
data to understand this phenomenon in the high atmosphere -
an area that, before SpicaV, was still virtually unexplored," he
concluded.

Bertaux also expressed his satisfaction for the atmospheric
detection of 'heavy water' - a molecule similar to water but
with higher mass — thanks to the SOIR spectrometer. "The
detection of heavy water in the atmosphere of a planet, and its
percentage with respect to normal water, is very important to
understand how much water was present on the planet in the
past, and how much of it escaped," added Bertaux.

"The amount of water vapor present today in the atmos-
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phere of Venus would be enough to cover the planet with a 3-
centimetre deep liquid layer. If we find out that heavy water —
a trace of the original water — is massively present in the top
atmospheric layers where it can more easily escape, than the
amount of water in the past may have well corresponded to a
layer up to a few hundred metres deep," Bertaux concluded.

Studying the atmospheric escape process at Venus is actu-
ally one of the major objective of another Venus Express in-
strument — ASPERA (Analyzer of Space Plasma and Ener-
getic Atoms). The instrument already detected the massive
escape of oxygen and tracked trajectories of other planetary
ions such as singly-charged helium.

"This early detection confirms the strong interaction be-
tween the solar environment and the atmosphere of Venus - a
planet without a planetary magnetic field to protect it from the
incoming solar wind," said Stanislav Barabash, ASPERA
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