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Hope to discover sure signs of life on Mars?
LAWRENCE—Little green men
on Mars? Rather, many scientists
agree that if Mars once had life, it
will probably present itself as
fossilized bacteria.
To find it, astrobiologists likely
will need to decode the chemical
analysis of rock samples performed by a next-generation
rover. A KU professor’s paper in
the journal Astrobiology suggests
those hunting for proof of Martian biology in the form of
“microfossils” could use the element vanadium together with
Raman spectroscopy on organic
material as biosignatures to confirm traces of extraterrestrial life.
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“You’ve got your work cut out if
you’re looking at ancient sedimentary rock for microfossils
here on Earth—and even more
so on Mars,” said Craig Marshall,
the paper’s lead author and an
associate professor of geology at
KU. On Earth, rocks have en-

dured over 3.5 billion years of
tectonic collisions, stresses and
temperature changes.
Marshall likens a potential ancient
Martian microorganism to a steak
in a pressure cooker.
“You can see a steak looks biological—There’s blood dripping
from it. Then, you put it in a
pressure cooker for a very long
time, and end up with charcoal. It
could be abiotic [of non-living
elements] charcoal, or it could be
made from heat and pressure on
organic materials. A lot of biological compounds get destroyed
and ripped apart from heat and
pressure, and you’re left with
carbon residue. We can see this
carbon with Raman spectroscopy.”

Marshall and his co-authors offer
a path toward ironclad verification that microfossils once were
alive. They say the proposed
technique could be performed
with instruments already
planned for NASA’s 2020 rover
mission.

Raman spectroscopy has been
used for some time to reveal the
cellular composition of a sample.
But a sample looking like a

“We applied a new technique
called X-ray fluorescence microscopy—it looks at elemental

Researchers included Alison
Olcott Marshall at KU, plus
researchers from the University
of Sydney, Argonne National
Lab, Saudi Arabian Oil Co. and
the University of Liege.
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microfossil and having a Raman
signal of carbon is not conclusive, said Marshall. Similar carbonaceous materials can be
made in other processes. Those
two criteria are not enough to
verify life.

In the past two years, five teachers from Kansas
have been selected to participate in the summer
Honeywell Educators at Space Academy (HESA)
held in Huntsville, Ala.

4

Again, Kansas math and science teachers teaching
ages 10-14 are eligible to apply until November 14
for the 2018 HESA program next June.

A 2017 Kansas HESA teacher, Mikel Tinich
of Maize, participates in the water survival
zipline exercise.

Those selected for this all-expense-paid program
will participate in 45 hours of classroom and
laboratory instruction focused on science,
Cont. “HESA” page 2
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In Memoriam: Cassini-Huygens 1997-2017
Courtesy Todd Barber

Barely twenty-years of age at the
time of its demise on September
15, 2017, the Cassini spacecraft
has impacted scientific history.

NASA illustration

To see the video of Barber’s
full presentation, “The Lord
of the Rings: the Cassini
Mission to Saturn” go to
Galaxy Forum

Launched on Oct. 15, 1997, by
NASA, it was christened CassiniHuygens after Italian scientist
Giovanni Cassini and Dutch scientist Christiaan Huygens. But it
was known to most as just Cassini, according to NASA lead
propulsion engineer on the mission, Wichita native Todd Barber,
who spoke about its upcoming
Grand Finale at the August 2017
Ad Astra Galaxy Forum at the
Cosmosphere.

tems on 700 watts (half the power
of a hair dryer) and with a halfgigabyte recorder.
With only 5 percent of its fuel left in
2010, the plucky spacecraft, with
the help of its mission team, was
able to make it another seven
years—one more season on Saturn,
giving information which allows
scientists to extrapolate a full annual
cycle on Saturn. (27 years)
Among the many things learned
about Saturn is that it has 64
moons. Two of the most interesting
are Titan and Enceladus.

Barber, in a very audiencefriendly presentation, said he was
in the first of the five stages of
grief—denial. NASA actually has
provided grief counseling for the
team. “When working with
something so long we tend to
anthromorphize,” said Barber.

Though its temperature is 300 degrees below zero, Titan is the most
earthlike body in the solar system
with clouds, lakes, river channels. It
has solid, liquid and gas, mists and
fog—only it is all part of a methane
cycle instead of water. It also is one
of the most chemically complex
bodies in the solar system.

Cassini traveled 7 years and 2.7
billion miles to get to Saturn.
During its 13 years orbiting Saturn, Cassini operated its sys-

Enceladus is a small ice ball appearing to be dead. However, there are
water and ice geysers. “It has global
subsurface water with cracks into

Cont. “HESA” from page 1

exploration and leadership skills
development.
For more information and to
apply, go to HESA Application
The 2017 teachers attending
were Mary Ann Hebda of Gardner, who teaches at Wheatridge
Middle School; Mikel Tinich of
Maize, who teaches at Maize
South High School and Brice
Jensen of Roeland Park, who
teaches at Winnetonka High
School in North Kansas City,
Mo.
Left: Mary Ann Hebda
experiences the multiaccess trainer. Above:
Brice Jensen rides the 1/6th
gravity chair. Photos courtesy of HESA
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composition,” said Marshall.
“Vanadium is an element in the
periodic table, a transition metal. It’s
been shown it can substitute into
biological compounds. If you can’t
unambiguously assign if something is
biology or not with morphology and
Raman spectroscopy in tandem—
maybe we could look for a known
biological element, like vanadium.
[Then, if the material met those
two criteria]—and had vanadium—that’s a new way forward for
finding out if something really was
biology.”
Vanadium can be found in crude oil,
asphalt and black shale, acknowledged biological sources.
“Vanadium gets complexed in the
chlorophyll molecule, “ Marshall
said. “Chlorophylls typically have
magnesium at the center—under
burial, vanadium replaces the magnesium.

the surface with hydro-thermal
vents into its lakes—the very
place where life may have
started on Earth. And that discovery is what sealed Cassini’s
fate,” said Barber.
Why crash the Cassini?
“Believe it or not, there are
bacterial spores on the space
craft. We never thought we had
to sterilize the spacecraft worrying about contaminating other
worlds that might have their
own life. We are victims of our
own scientific success. In order
that, after we run out of propellant, we don’t crash into Titan
or Enceladus, we have to burn
up, vaporize, clean up the trash,”
said Barber.
Its final orbit on Sept. 15, sent
the spacecraft plunging toward
Saturn like a meteor, all the way
down taking and transmitting
readings to provide a final treasure trove of data for scientists.
Like Cassini’s NASA JPL family,
we will certainly miss it.
The cholorophyll molecule gets
entangled with the carbonaceous material, thus preserving
the vanadium. It’s like if you
have a rope in the garage and
before you put it away you wrap
it up so you can unravel it when
you need it. But over time on
the garage floor it becomes
tangled, things get caught in it.
When you shake that rope hard,
things don’t come out. It’s a
tangled mess. Similarly, if you
look at carbonaceous material
there’s a tangled mess of sheets
of carbon and you’ve got this
vanadium mixed in.”
Marshall and his colleagues
proved this concept of testing
for vanadium by testing acritarch, a known ancient biological
microfossil here on Earth. “We
found the vanadiaum content
you’d expect in cyanobacterial
material [a type of bacteria that
obtains its energy thru photosynthesis],” said Marshall.
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Ad Astra Space Celebration is wet and wild
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Despite the heavy
thunderstorms in
Topeka on the
evening of October
14, the AAK Space
Celebration
provided a fun time
for those able to
make it through the
rain.
Activities included:

Courtesy: Amanda Dunn

Aeronautic Education
KSU Department of
Food Science
Kansas State Polytechnic
Campus
KU College of Education
Dr. Jerry Manweiler
National Weather
Telescopes

Service / Topeka
National Oceanic &
Atmospheric Adm.
(NOAA)

Light experiments

Northeast Kansas
Amateur Astronomy
League (NEKAAL)
Sarah Lamm—KSU
Dr. Nick Solomey-WSU
Dr. Chris Sorensen-KSU
Dr. Brian Thomas
Washburn U. Dept. of
Physics / Astronomy
Washburn U. Dept. of

Unmanned aerial systems

Chemistry/ Chemistry
Club

Food safety for astronauts

SPONSORS

WASHBURN

University

Smart space scientists

Astronomy

Supported by a grant from the
Science Festival Alliance
funded through the Alfred P.
Sloan Foundation.

Making
marshmellow
constellations

SILVER SPONSOR

Dr. Vicki Johnson

—

BRONZE SPONSOR

—

KU Office of Research

Optics
Smart young scientists

FRIENDS-- Paul and Jane Fortin
Foundation for Aeronautic Education

Photo credits: Roy Steinert

Page 4

INTERSTELLAR R & D

Fall 2017

Ad Astra Kansas News
Published through the
Ad Astra Initiative of
Space Age Publishing Company
230 California Avenue #108
Palo Alto, CA 94306

This “Interstellar R&D” thirty-second feature in the Ad Astra Kansas News these past 16 years continues an
enterprise to research and gather information on important developments preparatory to humanity’s greatest
adventure—voyaging to the stars. Now, at the millennium’s turn, is an appropriate time for grand vision and
forward thinking, and there are strong signs of a renaissance in interstellar travel thought and activity. This
feature and newsletter, thus, now set forth to develop a national / international /global clearing center and storehouse of knowledge and know-how for travel to the stars: Ad Astra, Galactically—Steve Durst
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Exoplanet Atmosphere
Spectroscopy
Enabled by next-generation 30meter Earth telescopes and 6-meter
space telescopes, the leading 21st
century astronomy focus on the
“Likelihood of Biosignature Detection in the Spectra of Exoplanets”
was the Sagan Meeting topic at October’s 2017 Tennessee Valley Interstellar Workshop in Huntsville,
Ala. The TVIW 2017 theme was
“Step by Step: Building a Ladder to
the Stars”. TVIW and its coorganizers Tau Zero and Starship
Century are representative of a
most salient and remarkable space
phenomenon of our time— the rise
of the Interstellar Community.
“Centauri Dreams” editor Paul
Gilster along with Greg Benford and
Angelle Tanner spoke at the TVIW
first-day Sagan Meeting about the
James Webb Space Telescope’s
expected intense scrutiny of nearby
red dwarf stars, and the possible
spectroscopic detection of oxygen
and methane in their atmospheres,
providing strong indication of some
kind of metabolism. Tanner’s description of planet-finding techniques and methods available varied
from radial velocity to direct imaging and transits, especially in regards
to distinguishing stellar noise from
terrestrial mass planets. Imaging
exo-Earths with a 500 AU solar
gravitational lens was another Sagan
Meeting topic.
An additional method for exoplanet
analysis and understanding is longdistance passive sensing in the electromagnetic spectrum, as proposed
by Doug Loss, a TVIW chair. He
suggests this technique could be
used in the solar system to examine
bodies from a distance to determine
their composition and orbital characteristics, which could be useful in
deciding which bodies would be

economically viable to visit for mining, scientific study, etc. This passive sensing also would be useful in
receiving transmissions from interstellar missions.

Communication
NASA Solar Sail
Communications Platform
Launches in 2018
To find out whether low-cost solar
sail technology would work as an
interstellar communications platform, scientists will follow NASA’s
upcoming NEA Scout Solar Sail
mission which will test relay communication and imaging systems
from asteroids. The NEA Scout will
launch as a secondary payload on
the inaugural flight of NASA’s Space
Launch System (SLS), the world’s
most powerful rocket, in mid-2018.
It will separate from the SLS in the
lunar vicinity, where it will perform
image and instrument calibrations.
Cold gas will provide the initial
propulsive maneuvers for the NEA
Scout’s solar sails which will then
use solar exposure to complete its
2-year voyage to the target asteroid
1991VG.
Once it reaches its destination,
NEA Scout will send back a series
of low (50 cm/pixels) and high resolution (10 cm/pixels) images. The
images will help determine the
global shape, spin rate, pole position, regional properties, spectral
class, and other environmental
characteristics of 1991VG. The
mission will also determine whether
solar sails could be used as reliable
communications platforms. The
success of the NEA Scout Solar Sail
will help improve the future design
and operations of interstellar communications systems.

Transportation
Solar Sail and Ion Thrusters for
Interstellar Transportation
Many planetary scientists believe
that solar sails, ion thrusters and
laser transport will be used for future interstellar transportation.
NASA scientists working on solar
sails experimented with photon
“pressure” force on thin, lightweight
reflective sheets to produce thrust.
They found that the reflection of
sunlight from the surface of solar
sails produces 9 Newton/sq.km at
AU with one component of the
energy produced directed outward
and the other component tangential
to orbit. Les Johnson, NASA’s solar
sails expert pointed out that, “as a
propulsion system that doesn’t require any propellant, solar sails have
a lot of potentials.”
NASA’s NEA Scout lightweight
solar sail consists of three 3D
printed spools—and oblong spool
that contains the sails material and
two smaller spools, each containing
two booms, or arms. The booms—
which will unfold the sail and hold it
in place—are strong, yet flexible.
The sail’s material, a strong plastic
with an aluminum coating is as thin
as a human hair and has to be folded
and wrapped around the oblong
spool. Once in space, the booms—
each attached to a different corner
of the sail—will extend, unpacking
the solar sail.
NASA Glenn designed and has been
testing The NEXT ion thruster for
about 5 years. This thruster can
provide 30 Million-Newton-Seconds
of total impulse to a spacecraft and
would permit future space vehicles
to travel to destinations such as
extended tours of multi-asteroids,
comets, and outer planets and their
moons.

