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Early Warning Flyer for Our Sectionôs Annual 
Technical Symposium 
SEAN CARTER, CHAIR, ELLEN GILLESPIE & DR. SATYA PILLA 

From the Chair 

Above: Sean Carter in 2008 

as General Chair of our An-

nual Technical Symposium at 

NASA/JSC. Image credit: 

Douglas Yazell 

www.aiaa-houston.org 

Sean Carter is generously 

donating the space for his 

column this month. Once he 

starts writing his Chairôs col-

umn, we will have trouble 

limiting him to one page per 

issue!  

Table of Contents 
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AIAA Houston Section start-

ed in 1962, and our newslet-

ter probably started in 1971. 

Jon Berndt was Editor from 

2004 to 2007. He created the 

format we use today. He also 

led the transition to an online-

only publication, ending our 

ñsnail mailò tradition, though 

Horizonsô first online edition 

appeared earlier. By June of 

2008, Horizons averaged 

6,000 downloads per issue. 

Then for more than 2 years, 

we had no hit counter. Our 

current hit counter is for the 

newsletter web page, not  

showing hits per issue.  

Dr. Steven E. Everett was 

Editor for 2 years ending 

June 30, 2010, then I took the 

reins on April 11, 2011. This 

issue is our 5th bimonthly 

publication of Horizons since 

that date:  

1. Mar/ Apr 2011 (66 pgs.) 

2. May / Jun 2011 (90 pgs.) 

3. Jul / Aug 2011 (48 pgs.) 

4. Sep / Oct 2011 (36 pgs.) 

5. Nov / Dec 2011 (36 pgs.) 

 

To add to the confusion, that 

1st issue was called ñMay 

2011ò, since it was published 

late on May 17, 2011, and the 

2nd one was called ñJune 

2011.ò  

This low Horizons circulation 

for the last 3 years makes 

ñsnail mailingò our 800+ 

members look good, but we 

are not tempted to return to 

that successful but old tech-

nology.  

One publicity tool for each 

issue of Horizons is NASAôs 

ñJSC Todayò daily e-mail 

note containing event an-

nouncements from civil serv-

ants and contractors. It goes 

to 3,000 or so civil servants 

and quite a few contractors. 

At the end of each of those 

notes, a URL is provided for 

the JSC Today archive. 

Horizons e-mail publicity 

also goes to our 800+ mem-

bers for each issue, though 

we probably dropped that ball 

now and then in the last 3 

years. We also e-mail a pub-

licity list of non-members 

who are interested in our 

events. That list probably 

includes company contacts.  

Five or 10 years ago, our 

Communications Chair Steve 

King set up those procedures 

for publicity for Horizons and 

our section events, etc. He 

was followed by Gabe Gar-

rett, then Matthew Easterly. 

Matthew is kindly filling in 

for that role now, but he an-

nounced his departure a few  

months ago. We are seeking a 

replacement for that and oth-

er positions on our org chart, 

which is visible on page 31 

and on our web site.  

Until next issue, Happy 

Landings!  

From the Editor Horizons 2011 and 2012 
DOUGLAS YAZELL, EDITOR 

E-mail:  

editor-in-chief ñatò  

aiaa-houston.org 

 

Org chart:  

www.aiaa-houston.org. 

This web site includes Hori-

zons back issues to 2005 or 

earlier. For earlier issues, see 

the link on our history tech-

nical committeeôs web page.  

Right: Our only hit counter 

data since 2008. The data 

starts on May 29, 2011. Im-

age credit: Douglas Yazell 

Our Horizons archive is 

https://info.aiaa.org/Regions/

SC/Houston/Newsletters/

Forms/AllItems.aspx. The 

February 1978 issue is the 

earliest issue there for now. 

The February 1987 issue was 

still called ñNewsletterò, and 

the September 1990 issue is 

named Horizons. Our archive 

is not yet complete. We donôt 

know which issue was the first 

to be called Horizons. Thanks 

again to Dr. Larry Friesen for 

loaning us his copies, which 

go back to 1978.  

Table of Contents 
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starts with an idea, first travel 

off  the Earth. Advances in 

the physical sciences inspired 

Verne and Wells to envision 

stories about travel to the 

Moon. This led to more spec-

ulations in fiction throughout 

the early 20th century. In-

creasingly sophisticated writ-

ers, some of whom were 

physical scientists and engi-

neers, wrote about interplane-

tary flight in the literature we 

now call science fiction 

prose. 

An increasing accumulation 

of facts from spaceflight pio-

neers, in the areas of propul-

sion and trajectories, finally 

became the tipping point of a 

synthesis.  The BIS Moon 

mission and the Von Braun 

Das Marsprojekt are exam-

ples of a team of technical 

people assembling all the 

parts to execute a real mis-
(Continued on page 6) 

propulsion to life support.   

After WWII the BIS complet-

ed this work, all the work 

documented in the Journal of 

the BIS. (There was an even 

further updated version pub-

lished as a book, The Explo-

ration of the Moon, by Arthur 

C. Clarke and R.A. Smith in 

1954.)  

The history of  spaceflight 

Icarus Interstellar 

Left: Pathfinder Probe 

(Interstellar Precursor Mis-

sion to 1,000 AU - Icarus 

Interstellar Concept Craft), 

containing 4 large propellant 

tanks. Image credit: Adrian 

Mann.  

Project Icarus 
DR. ALBERT A. JACKSON IV, CHAIR, AIAA HOUSTON SECTION ASTRODYNAMICS 
TECHNICAL COMMITTEE 

Konstantin Tsiolkovsky, Her-

mann Oberth and Robert  

Goddard  (and others) laid the 

early technical groundwork 

for spaceflight, but, as far as I 

know, the first end-to-end 

integrated space mission de-

sign was carried out by the 

British Interplanetary Society 

(BIS) 1936 ï 1939. This was 

a group effort bringing to-

gether many disciplines from 

Left: Starfinder Probe 

(Interstellar Precursor Mis-

sion to 10,000 AU - Icarus 

Interstellar Concept Craft), 

containing 5 large propellant 

tanks. Image credit: Adrian 

Mann.  

AIAA Houston Section astro-

dynamics technical committee 

web page:  

http://www.aiaa-houston.org/

Astrodynamics.aspx 

Web sites:  

 

Artist Adrian Mann:  

www.bisbos.com 

 

Project Icarus:  

www.icarusinterstellar.org 

 

100 Year Starship Study:  

www.100yss.org 

Table of Contents 
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Icarus Interstellar 
sion. The details get compli-

cated; not only propulsion, 

vehicle structures and trajec-

tory analysis, but also compo-

nents such as life support and 

many logistic aspects must be 

considered. 

By the early 1970ôs several 

real solar system spaceflight 

projects, unmanned and 

manned, had been brought to 

fruition. During the 1950ôs 

and 1960ôs  there was a slow 

rise of interest in the technical 

aspects of interstellar flight. It 

is difficult to express how 

(Continued from page 5) different interstellar travel is 

from interplanetary travel. 

The consequences of the basic 

mastery of the energies in-

volved are daunting. A feasi-

bility study became a compel-

ling idea. 

In 1973 the British Interplane-

tary Society felt a tipping 

point had been reached and 

started the Daedalus project, 

an interstellar travel design 

project. A comprehensive 

report was published in 1978: 

Bond, A., Martin, A. R., 

Buckland, R. A., Grant, T. J., 

Lawton, A. T., et al., "Project 

Daedalus," Journal of the 

British Interplanetary Society, 

31 (Supplement, 1978). 

The study covers the areas of 

propulsion, fuel, experiments, 

data management, power sup-

ply, structure, protection, and 

on-board repairs, with each of 

these broken down into sub-

categories.   

After a little over 30 years it 

was decided to revisit Project 

Daedalus. The main purpose 

was to motivate a new genera-

tion of scientists in designing 

space missions that can ex-

plore beyond our solar sys-

tem. All the mission compo-

nents needed updating after a 

30 year interval. The original 

destination was Bernardôs star 

(thought at the time to have a 

planet, since found to be inva-

lid). Now that the Kepler ob-

servatory exists, thousands of 

extra solar planets have been 

found and the prospect of 

finding a terrestrial planet will 

only improve in time. 

In 2009 a new study and or-

ganization called Icarus was 

launched by Mr. Kelvin Long 

and Dr. Andreas Tziolas and 
(Continued on page 7) 

Above: Dr. Richard Obousy, 

Senior Designer and President, 

Project Icarus Research Group. 

Image credit: Project Icarus.  

Web sites:  

 

Artist Adrian Mann:  

www.bisbos.com 

 

Project Icarus:  

www.icarusinterstellar.org 

 

Project Icarus on Wikipedia:  

http://en.wikipedia.org/wiki/

Project_Daedalus 

Right: Daedalus staging (1). 

Image credit: Adrian Mann.  

Right: Daedalus staging (2). 

Image credit: Adrian Mann.  

Table of Contents 
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Icarus Interstellar 
Dr. Richard Obousy to revisit 

Daedalus. 

(Continued from page 6) An overview of the project was 

given by Dr. Obousy at the AIAA 

Houston Section Lunch and Learn 

on November 14th, 2011.  

Below: Daedalus mission 

timeline. Image credit: Adrian 

Mann.  

Far left: Daedalus under con-

struction. Image credit: Adri-

an Mann.  

 

Left: Daedalus departure. 

Image credit: Adrian Mann.  

Left: Daedalus general ar-

rangement. Image credit: 

Adrian Mann.  

Web sites:  

 

Artist Adrian Mann:  

www.bisbos.com 

 

Project Icarus:  

www.icarusinterstellar.org 

Table of Contents 
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AAS in Houston 

AAS Executive Assistant 

Diane Thompson and others 

at the reception desk provided 

a warm welcome, ensuring a 

good start for attendees at this 

2-day national conference, 

November 15-16, 2011, at 

NASA/JSC Gilruth Center.  

AAS Executive Director Jim 

Kirkpatrick explained that 

charts from this conference 

will be on the AAS web site 

about a week after the confer-

ence.  

Day 1 started with remarks 

from AAS President Frank 

Slater, a keynote address by 

Brewster Shaw, and a panel 

moderated by John Shannon 

(Space Shuttle Program: 30 

Years of Accomplishments). 

After lunch, Tara Ruttley pre-

sented an update about ISS 

Utilization, followed by two 

panel discussions, the first 

moderated by Kathy Nado 

(Then and Now: COTS / CRS 

Update), and the second mod-

erated by Daniel McCleese 

(Robotic Exploration of the 

Solar System).  

Day 2 started with a presenta-

tion by Lauri Hansen, NASA/

JSC Chief of Staff and contin-

ued with a panel discussion 

moderated by Jeff Davis 

(Risks for Long Duration Hu-

man Spaceflight after Four 
(Continued on page 9) 

The American Astronautical Society (AAS) 
National Conference 
Celebrating Achievements 
Celebrating the Future 
DOUGLAS YAZELL, EDITOR 

Right: Lauri Hansen, Chief of 

Staff, NASA/JSC, ñNASA JSC 

Updateò presentation. Image 

credit: D. Yazell 

The American Astronautical 

Society (AAS) 

www.astronautical.org 

Right: From left to right: Joe 

Parrish (Panel  Moderator, 

Cross-Cutting Technology 

Challenges that Must be 

Faced), John Saiz, Walt 

Faulconer, and George Nel-

son. Image credit: D. Yazell 

Above: From left to right: Jeff Davis (Panel Moderator, Risks for Long Duration Spaceflight after Four Decades of Experience and 

Research), Terry Tadeo, Kathryn Keeton, Eddie Semones, Clarence Sams, Mark Ott, Torin McCoy, and Michele Perconok. Image 

credits: D. Yazell 

See page 36 (the back cover) 

for photos and captions relat-

ed to day 1 of this conference. 

Photos on this page and the 

next page are from day 2.  

Table of Contents 
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Decades of Experience and 

Research). After lunch, 

guest speaker Jeff Hanleyôs 

presentation was followed 

by two panel discussions. 

Mr. Hanley is NASA/JSC 

Director of Human Explo-

ration Development Sup-

port. The first panel was 

moderated by Patrick 

McKenzie (Deep Space 

Human Exploration), and 

the second was moderated 

by Steven Gonzalez (JSC 

Forging New Partnerships 

after the Shuttle Era and 

How Information will be 

(Continued from page 8) Shared with New Commer-

cial Space Companies).  

The Honors & Awards Ban-

quet took place at the nearby 

Hilton hotel. The banquet 

speaker was former NASA 

Administrator Michael Grif-

fin. He spoke from rough 

notes without charts, and no 

video recording was  made, 

but some attendees recorded 

the audio from both days of 

this excellent conference.  

AAS in Houston 

Left: Jeff Hanley, Director, 

Human Exploration Develop-

ment Support, NASA/JSC. 

Image credit: D. Yazell 

Left: From left to right: Pat-

rick McKenzie (Panel Moder-

ator, Deep Space Human Ex-

ploration), Larry Price, Alvin 

Drew, and Mike Gernhardt. 

Image credit: D. Yazell 

Left: From left to right: Ste-

ven Gonzalez, (Panel Moder-

ator, JSC Forging New Part-

nerships [é] with Commer-

cial Space Companies),  Lin-

da Ham, John Curry, Walter 

Ulrich, & Philip Varghese. 

Image credits: D. Yazell 

Left: Two snapshots from the 

AAS Honors and Awards 

Banquet.  

Far left: Emme award winner 

Gloria Skurzynski with ban-

quet speaker Michael Griffin.  

Near left: Mr. and Mrs. Rob-

ert F. Thompson with Mr. 

Thompsonôs award. Image 

credits: D. Yazell 

The Horizons team recorded 

audio using an iPad from all 

events of both days. Mr. 

Griffinôs speech will be avail-

able in PDF format on an 

AAS or AIAA web site soon.  

Table of Contents 
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Astrodynamics 

With an Earth minimum 

orbit intersection dis-

tance (MOID) of 

155,523 km and diame-

ter near 400 m, near-

Earth object (NEO) 2005 

YU55 is classified as a 

potentially hazardous 

object (PHO). Figure 1 

illustrates heliocentric 

geometry associated with 

a close encounter be-

tween Earth and 2005 

YU55 during November 

2011. 

Since 2005 YU55 has an 

ecliptic inclination be-

tween 0.3Á and 0.5Á 

throughout the 21st cen-

tury, potential encoun-

ters with Venus, Earth, 

and Mars are evident in 

Figure 1. Indeed, such an 

encounter with Mars oc-

curred most recently on 

14.6 July 2002 UTC at a 

distance of 5,940,400 

km. Potential mid-April 

Earth encounters, with 

2005 YU55 inbound to-

wards its perihelion, are 

also evident in Figure 1. 

On 19.5 April 2010 

UTC, the latest of these 

encounters occurred at a 

perigee distance of 

2,273,000 km. Multiple 

radar observations of 

2005 YU55 were obtained 

during this encounter, 

resulting in a highly ac-

(Continued on page 11) 

Right: Figure 1. Helio-

centric inertial motion of 

Venus, Earth, Mars, and 

2005 YU55 in the ecliptic 

plane from May 2011 to 

May 2012. Image credit: 

Daniel R. Adamo.  

Near-Earth Object (NEO) 2005 YU55: A Natural 
Interplanetary Cycler 
DANIEL R. ADAMO, ASTRODYNAMICIST 

Table of Contents 
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Astrodynamics 
curate orbit solution. 

With this solution, it was 

possible to reacquire 

2005 YU55 with the 

Goldstone Solar System 

Radar in California on 4 

November 2011. Be-

cause November Earth 

encounters occur with 

2005 YU55 travelling 

outbound from its peri-

helion, this NEO appears 

in terrestrial skies only 

during daytime hours 

before perigee occurs. 

Optical observations are 

therefore not possible 

until after perigee during 

(Continued from page 10) a November encounter 

by 2005 YU55. Figure 2's 

geocentric trajectory plot 

reflects minor refine-

ments (~1 s in timing; 

~100 km in perigee) 

from 4 November 2011 

Goldstone observations. 

The 9.0 November 2011 

UTC Earth encounter by 

2005 YU55 is yet another 

example of an interplan-

etary "Red Baron" sce-

nario. In this case, how-

ever, "Snoopy" has radar 

to maintain situational 

awareness even at low 

solar elongations. 

With a heliocentric semi-

major axis a = 1.157 AU 

immediately after its No-

vember 2011 Earth en-

counter, 2005 YU55's 

orbit is classified as an 

Apollo. Consequently, 

2005 YU55 completes a 

bit more than 4 heliocen-

tric orbits as Earth com-

pletes 5 of them (this 

exact "4 : 5" resonance 

occurs when a = 1.1604 

AU). After November 

2011, 2005 YU55 has 

several encounters with 

Venus closer than 15 

million km (0.1 AU): 13 

million km on 20 Octo-

(Continued on page 12) 

Left: Figure 2. Geocen-

tric inertial motion of 

the Moon and 2005 

YU55 viewed 30Á from 

normal 

to the ecliptic plane dur-

ing the 24 hours cen-

tered near 2005 YU55 

perigee. Image credit: 

Daniel R. Adamo.  

Table of Contents 
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Astrodynamics ber 2027, 340 thousand 

km on 19 January 2029, 

and 8.5 million km on 1 

June 2030. Perturbations 

from the 2029 Venus 

encounter increase a to 

1.166 AU, thereby re-

versing 2005 YU55 devi-

ations from the exact 4 : 

5 resonance with Earth 

that had accumulated 

since 2011. As a result, 

the next 2005 YU55 Earth 

encounter closer than 15 

million km after Novem-

ber 2011 falls near 12 

November 2041. By that 

time, 3-sigma prediction 

uncertainty in perigee 

time has increased to 

over Ñ15 hours and peri-

gee could occur from 

14.8 to 17.1 million km 

within this uncertainty. 

The chief cause of uncer-

tainty in this context is 

the 2029 Venus encoun-

ter, but additional future 

observations (some pos-

sibly conducted far from 

Earth) should keep pre-

diction uncertainty in 

check before a Red Bar-

on scenario can develop 

in some later November. 

No future Mars encoun-

ter closer than 15 million 

km is predicted for 2005 

YU55 prior to 2080. 

Interplanetary transpor-

tation architectures 

called "cyclers" have 

been proposed using or-

bits similar to 2005 

YU55's. Their advantage 

is large masses, such as 

interplanetary human 

habitat and supporting 

infrastructure, can be left 

in interplanetary space 

without need to repeat-

edly accelerate them into 

and out of planetary 

gravity wells. But, as 

2005 YU55 demonstrates 

in the 21st century, close 

planetary encounters do 

not occur naturally with 

any operationally suffi-

cient frequency. Cyclers 

must therefore be accel-

erated by propulsion at 

strategic intervals to 

achieve frequent close 

encounters. At heliocen-

tric eccentricity near 

0.43 throughout the 21st 

century, 2005 YU55's 

orbit is not optimal for 

access from Venus, 

Earth, or Mars even 

though its period is con-

veniently near Earth's 

and its heliocentric apses 

lie near the orbits of Ve-

nus and Mars. It remains 

to be conclusively 

demonstrated whether or 

not cycler propulsive 

overhead exceeds that of 

simply parking an inter-

planetary transport for re-

use near Earth and the des-

tination. 

All data relating to 2005 

YU55 appearing in the fore-

going narrative was ob-

tained from the Jet Propul-

sion Laboratory's Horizons 

online solar system ephem-

eris computation service 

via URL http://

ssd.jpl.nasa.gov/?horizons. 

The Jet Propulsion Labora-

tory has posted two time-

lapse movies illustrating 

evolution of predicted 

2005 YU55 heliocentric 

position uncertainty over 

the next 100 years. The 

first is at (see #1 below) 

and reflects uncertainties 

to roughly 3-sigma confi-

dence without the 4 No-

vember 2011 Goldstone 

observations. Uncertainty 

in this movie rapidly in-

creases after a close Venus 

encounter on 19.9 January 

2029 UTC. The second 

movie at (see #2 below) 

portrays uncertainties with 

the 4 November Goldstone 

observations included. 

This additional knowledge 

postpones a rapid uncer-

tainty increase until after 

the close Earth encounter 

circa 9 November 2075. 

Below: Screen capture 

from the first of the two 

movies cited in the last 

paragraph of this article. 

Image credit: NASA. 

Movie links from the last paragraph:  

1) http://ssd.jpl.nasa.gov/x/jdg/2005yu55/DAY_0_TRAJ_PRE-GOLDSTONE_s64_2005yu55_movie.mov 

2) http://ssd.jpl.nasa.gov/x/jdg/2005yu55/DAY_1_TRAJ_GOLDSTONE_s72_2005yu55_movie.mov  

Table of Contents 
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1940 Air Terminal Museum at Hobby Airport 
An AIAA Historic Aerospace Site 
DOUGLAS YAZELL, EDITOR 

HoustonSpotters.Net is a web-

site dedicated to plane spot-

ting in Houston. 

Houston Spotters day is all 

about plane spotting and pho-

tography. Ramp tours of Hob-

by will be arranged, and 

groups of people will be taken 

around the field to spot planes 

and take photos. 

This day is also a tribute to 

our invaluable volunteers who 

make museum events such as 

Wings & Wheels possible! 

Wings & Wheels is a lunch-

hour centered public event on 

the third Saturday of every 

month from about 11:00 AM 

to 3:00 PM. A recent innova-

tion is the deluxe hot dog 

truck, so the maximum event 

ticket price is now $7 instead 

of $10 per person.  

Until next issue, Happy Land-

ings! 

Museum 

Above: The museum in August 

of 2010. Image credit: Douglas 

Yazell 

 

This issue of Horizons is 

scheduled to be online and 

publicized on or before Wed., 

Dec. 7, 2011. Below is some 

Wings & Wheels news from 

the museumôs web site about 

an upcoming event.  

Wings & Wheels Dec. 2011 

Houston Spotters & Museum 

Volunteer Appreciation Dayò 

Date: Sat., Dec. 17, 2011 

1940 Air Terminal Museum 

 

8325 Travelair Street 

Houston, Texas 77061 

 

(713) 454-1940 - Phone 

 

www.1940airterminal.org 

A bimonthly column about the 

museum.  

Left: Southwest Airlineôs Mary-

land One jet aircraft from the 

July 2011 Wings & Wheels 

event. It is not shown here, but 

the Southwest jet Lonestar One 

displays the flag of the state of 

Texas. Image credit: Tom Hile 

Left: The flag of the state of 

Maryland, the only state flag 

using British heraldry. Image 

credit: Public domain.  
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ISAC China ñ ≠ӊ  ̇ĺĺҬ   

SHEN GE, CONTRIBUTOR 

AIAA Houston Sectionôs 

Chinese sister section  

relationships started in 1987 

with the Shanghai  

Astronautical Society (SAS). 

The current Houston contact 

person is Marlo Graves. Her 

e-mail address is:  

marlograves[at]gmail.com. 

Marlo visited Shanghai and 

Beijing on our behalf 2 or 3 

years ago, initiating new 

sister section activities in 

Beijing. Our Beijing contact 

person: Franklin Zhang.  

 

See our web page at  

www.aiaa-houston.org. 

Click on technical  

committees, International 

Space Activities Committee 

(ISAC). The ISAC is chaired 

by Ludmila Dmitriev-Odier. 

The English translation ap-

pears on the next page.  

Right: Drawing of Shenzou 8 

docked to Tiangong 1. Image 

credit: Craigboy & Wikipedia, 

public domain, based on this 

image: http://

i020.radikal.ru/1109/da/

c1c14b396e92.jpg 
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On March 16, 1966, Gemini 8ôs successful docking with the Agena Target Vehicle (ATV) 

completed the worldôs first human-controlled space rendezvous and docking. The next year, on 

October 30, 1967, the Soviet spacecrafts Kosmos 186 and Kosmos 188 made the first fully auto-

mated space docking in the history of space exploration. From the launch of Mir in 1986 and the 

launch of the International Space Station (ISS) in 1998, the world has conducted over 300 rendez-

vous and docking with a failure rate of 8%, i.e. in 17 of the cases, which indicates the reason for 

calling it the ñDevilôs Gate.ò 

Chinese manned spaceflight lead engineer Jianping Zhou says: ñTo give an example, imagine 

a relay race in space except that the difference is that the track is the 343 km of space and the run-

ner ahead is holding a thin sewing needle while the runner behind must take the thread and put it 

through the needleôs head. All of this happens while both runners maintain a high velocity.ò 

From an orbital altitude of 343 km, the Chinese Shenzhou 8 and the Tiangong 1, launched 

earlier this year on September 29, require 90 minutes to complete one orbit. In other words, every 

45 minutes gives an opportunity to dock. Since the guidance setup requires its own light, a dark 

environment for docking is a more realistic docking environment. This was the setup for the two to 

dock. 

Within the cabin of Tiangong 1 is a special bag that contains flags from 300 countries. These 

flags were brought from the International Astronautical Federation (IAF) conference in Paris where 

Shenzhou 7 taikonaut Zhai Zhigang represented the Chinese and accepted the flags. 

A successful ñkissò in space on Wednesday, November 2, 2011, at 17:29 GMT (Wednesday, 

1:29 PM EDT, and 1:29 AM local time Thursday in China), and a following second successful 

docking on November 14, 2011, were leaps forward for China and leaps forward for the world. 

Before 2016, China expects to manufacture and launch two more space labs to maintain and further 

enlarge the human presence in space. The 300 flags that are currently on Tiangong 1 once flew on 

a Soyuz to the ISS and flew back to the Earth on a space shuttle. Clearly, while the burden on Chi-

naôs space program grows heavier, the collaboration between China and the world will continue to 

grow tighter. This is a welcome development in this new space era. 

ñA Successful Kissò, New Breakthroughs in 
Chinese Space 
SHEN GE, CONTRIBUTOR 

ISAC China 

The Chinese translation ap-

pears on the previous page.  

Left: Drawing of Shenzou 8 

docked to Tiangong 1. Image 

credit: Craigboy & Wikipedia, 

public domain, based on this 

image: http://

i020.radikal.ru/1109/da/

c1c14b396e92.jpg 

AIAA Houston Sectionôs 

Chinese sister section  

relationships started in 1987 

with the Shanghai  

Astronautical Society (SAS). 

The current Houston contact 

person is Marlo Graves. Her 

e-mail address is:  

marlograves[at]gmail.com. 

Marlo visited Shanghai and 

Beijing on our behalf 2 or 3 

years ago, initiating new 

sister section activities in 

Beijing. Our Beijing contact 

person: Franklin Zhang.  

 

See our web page at  

www.aiaa-houston.org. 

Click on technical  

committees, International 

Space Activities Committee 

(ISAC). The ISAC is chaired 

by Ludmila Dmitriev-Odier. 
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ISAC & 3AF MP 

Kepler, the NASA Space Tel-

escope, launched March 7, 

2009, demonstrated the exist-

ence of a planet orbiting two 

suns. However, a dream of 

Star Wars filmmaker George 

Lucas (Tatooine, Luke Sky-

walkerôs home planet, orbit-

ing two suns) is not quite a 

reality, as planet Kepler-16b 

is not habitable.  

Kepler-16b is comparable in 

mass to Saturn. Being 30% 

more dense, it is a gaseous 

planet with a core of much 

more massive heavy ele-

ments. One star has a mass 

approximately equal to 70% 

of the mass of our Sun, and 

the other about 20%.  

Letôs hope that one day we 

will find a habitable planet 

orbiting two suns.  

Planet ñKepler-16b orbits 

around both stars every 229 

days, similar to Venusô 225-

day orbit, but lies outside the 

systemôs habitable zone, where 

liquid water could exist on the 

surface, because the stars are 

cooler than our sun.ò Text 

credit: NASA 

Lucas, Kepler and Tatooine 
PHILIPPE MAIRET, 3AF MP 

3AF MP: 

lôAssociation Aeronautique et 

Astronautique de France, Midi

-Pyrenees chapter,  

www.3af-mp.fr.  

Our French sister section is 

3AF MP. See our web page at 

www.aiaa-houston.org. Click 

on technical committees, Inter-

national Space Activities Com-

mittee (ISAC). The ISAC is 

chaired by Ludmila Dmitriev-

Odier. An update to the 3AF 

MP organization chart is on 

page 27 of our last issue.  

Right: ñThe Kepler instrument 

is a specially designed 0.95-

meter diameter telescope called 

a photometer or light meter. It 

has a very large field of view for 

an astronomical telescope ð 

105 square degrees, which is 

comparable to the area of your 

hand held at arm's length. It 

needs that large a field in order 

to observe the necessary large 

number of stars. It stares at the 

same star field for the entire 

mission and continuously and 

simultaneously monitors the 

brightnesses of more than 

100,000 stars for the life of the 

missionð3.5 or more years. The 

photometer must be space based 

to obtain the photometric preci-

sion needed to reliably see an 

Earth-like transit and to avoid 

interruptions caused by day-

night cycles, seasonal cycles 

and atmospheric perturba-

tionsé Image & text credit: 

NASA 

Above: In the Light of Two Suns. This artist's concept illustrates Kepler-16b, the first planet 

known to definitively orbit two stars -- what's called a circumbinary planet. The planet, which can 

be seen in the foreground, was discovered by NASA's Kepler mission. The two orbiting stars regu-

larly eclipse each other, as seen from our point of view on Earth. The planet also eclipses, or 

transits, each star, and Kepler data from these planetary transits allowed the size, density and 

mass of the planet to be extremely well determined. The fact that the orbits of the stars and the 

planet align within a degree of each other indicate that the planet formed within the same circum-

binary disk that the stars formed within, rather than being captured later by the two stars. Image 

credit: NASA/JPL-Caltech/T. Pyle 
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Future of ISS Use of the ISS for Exploration 
DR. STEVEN E. EVERETT, CHAIR, AIAA HOUSTON SECTION GUIDANCE, NAVIGATION & 
CONTROL TECHNICAL COMMITTEE 

Mr. Raftery illustrated the 

functional requirements for 

supporting the architectures he 

discussed, and defined which 

parts still required develop-

ment. Once developed, this 

platform would be the primary 

destination for most internation-

al flights beyond LEO, and 

would support exploration as 

well as telescope servicing for 

years to come. The afternoonôs 

lecture was an inspiring view of 

one possible future leading to 

the exploration of our solar 

system. 

tion point to another, and from 

Near Earth Orbit (NEO) to an 

asteroid. 

Applications to telescope 

servicing missions was men-

tioned, but Mr. Raftery spent 

most of his time discussing 

Lunar and Mars missions. For 

Lunar missions, a descent stage 

would be docked at the libration 

point base camp, and would 

shuttle between it and the Lunar 

surface. Under this architecture, 

only a single SLS launch would 

be required to support a Lunar 

landing. Mr. Raftery went on to 

discuss a Mars mission archi-

tecture slightly different from 

those typically proposed. Ra-

ther than rely on in-situ re-

source utilization, a cargo vehi-

cle would be launched first, and 

then a crew vehicle with its 

own propellant would depart 

from the ISS libration point 

base camp and be targeted for 

the vicinity of the cargo module 

landing site. Thus the crew ve-

hicle would have fuel to support 

an abort if necessary. An inflat-

able aeroshell would be used 

for descent, and upon return a 

ferry stage would shuttle the 

crew module from low to high 

Mars orbit. 

On November 8, 2011, the 

GNC Technical Committee was 

pleased to host a lunch-and-

learn featuring Boeingôs Inter-

national Space Station (ISS) 

Deputy Program Manager, Mi-

chael Raftery. He spoke on the 

use of the ISS as a base camp 

for exploration of the Moon, 

Mars and asteroids before an 

audience of about 25 AIAA 

members and guests over a ca-

tered lunch. 

Mr. Raftery began by not-

ing that the plans he would dis-

cuss outline one possible imple-

mentation of NASAôs Global 

Exploration Roadmap, in which 

an attempt is made to chart the 

course for exploring the solar 

system. Potentially, the ISS 

would be used to support this 

plan as a testbed for new tech-

nology, as an analog for inter-

planetary vehicles, or as a ñbase 

campò for exploratory vehicles; 

it was this latter use that was 

the focus of the talk. 

This base camp would ef-

fectively be a detached module 

of the ISS which would either 

be built in LEO and transferred 

to the Earth-Moon libration 

point, or launched directly to 

that destination and assembled 

there. The delta-V roadmap was 

discussed, echoing the well-

known saying that ñlow Earth 

orbit is halfway to anywhere in 

the solar system,ò and the topic 

of libration points in the Earth-

Sun and Earth-Moon systems 

was reviewed. Mr. Raftery also 

stressed the importance of solar

-electric as a propulsion system, 

noting that this approach is 

more appropriate for certain 

mission types than the more 

typical chemical propulsion. He 

then illustrated low thrust tra-

jectory designs from one libra-

Above: ISS exploration platforms concept configuration. 

Above: Mr. Michael Raft-

ery, Boeing ISS Deputy 

Program Manager  

Left: Mars cargo and crew 

vehicles on planet surface. 
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nar and Planetary Institute,  

Dr. William Bottke of the 

Southwest Research Institute 

(SwRI - Boulder, CO) intro-

duced his audience to recent 

candidates for addition to the 

litany above.  Having devoted 

much of his career to asteroid 

studies - composition, classi-

fication and evolutionary his-

tory - William Bottke and 

SwRI colleagues contributed 

in part to what has become 

known as the Nice Planetary 

Formation Model.  Named for 

the French Mediterranean 

coastal city home of the  insti-

tutional site (Observatoire de 

la Cote dôAzur) where many 

related meetings took place, 

the Nice model addresses 

solar system issues with an 

analytical and simulation ap-

proach similar to that applied 

to the Moonôs origin.  But 

while the lunar model is 

ñlocalò in its solution, ñNiceò 

has implications for planetary 

systems and the galaxy as a 

whole. 

The Johnson Space Center 

astronomy luncheon group 

has a heritage of several dec-

ades going back to weekly 

ñBrown Bagò talks in Build-

ing 31. In wide-ranging table 

talk at a recent meeting, Dr. 

Bottkeôs presentation came up 

in oblique fashion following 

comment on the PBS presen-

tation ñThe Fabric of the Cos-

mosò, Chandrasekhar and 

Leslie Nielsenôs reported 

common penchant for off-

color limericks (one source: 

ñForbidden Planetò co-star, 

Ann Francis) and an ñartò 

film in no hurry to reach Hou-

ston, named for either a state 

of mind or a huge, Jupiter-

sized planet rushing in from 

deep space to destroy the 

world: ñMelancholiaò.  Re-

portedly the planet Melancho-

lia is a visual effect that draws 

down the curtains on the 

filmôs psychological explora-

tions, but there is resemblance 

to the earlier Phillip 

Wylie1933 novel and George 

Palôs 1951 movie adaptation 

ñWhen Worlds Collideò, albe-

it by definition more resigned. 

Yet while Pal was more ear-

nest about such an event than 

the current director Van Trier, 

judging from Dr. Bottkeôs 

talk, thereôs more of a con-

ceptual case for colliding with 

worlds from interstellar space 

now than there was 60-80 

years ago, simply because 

loose Neptune and Jupiter-

sized planets have been ob-

served and the solar system 

formation process appears 

capable of launching them.   

Though collision is not an 

imminent danger owing to 

interstellar space immensity, 

its slight prospect is still in 

striking contrast to what was 

thought before when no extra-

solar planets were even 

known. Also noteworthy:  that 

movies about the worldôs end 

could remind us of a lecture 

on how the world had begun.  

For in discussing 

ñMelancholiaò, it was asked: 

ñDid anyone else here see 

William Bottkeôs presentation 

last week at LPI?ò 

(Continued on page 19) 

Public Lecture 

10 November 2011 

Since the space age began in 

the 20th century, we can sum-

marize our changed under-

standing of solar system for-

mation history by a succes-

sion of discoveries and new 

formulation ideas.  From ob-

serving cratered surfaces of 

objects other than the Moon 

with Mariner and Voyager 

spacecraft, we came to appre-

ciate impact events in plane-

tary history.  Returned lunar 

sample analysis helped pro-

vide a chronology. Forensic 

work on the ground on the 

iridium-rich Cretaceous Ter-

tiary (K-T) boundary pointed 

to a major impact event 65 

million years ago (undersea 

now) at Chicxulub in the Gulf 

of Mexico. Spurred by re-

turned Apollo geochemical 

data, simulations showed how 

the Moon could have been 

formed from a glancing colli-

sion between the Earth and a 

Mars-sized planet early in 

solar system history.  Then 

telescopic discovery of extra-

solar planets already formed 

and evidence of on-going 

formation near young stars 

with circum-stellar discs of 

gas and dust illustrated how 

our own system of planets 

probably originated. This also 

suggested alternate paths.  

These are principal elements 

of 20th century solar system 

formation theory.   But could  

21st century contributions 

already be bearing down on 

us?  

In an evening talk at the Lu-

Planet Formation: Whatôs New with the 
Oldest Events in the Solar System, by Dr. Bill 
Bottke 
WES KELLY, TRITON SYSTEMS, LLC 

Cosmic Explorations:  

A Public Lecture Series 

 

The Lunar and Planetary  

Institute (LPI) 

3600 Bay Area Blvd, Houston 

 

cosmiclecture@lpi.usra.edu 

281-486-2163 

 

Video recordings are made of 

each lecture: for videos and 

related information:  

http://www.lpi.usra.edu/

education/lectures/ 
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Left: Figure 1: Circum-Solar 

Disk Planetesimals Evolving 

into Main Belt Asteroids ï 10 

Million Year Simulation.  

Image credit: Dr. Bill Bottke.  

Since both astronomers and 

astrodynamicists have per-

formed multi-body backward 

integrations of the major and 

minor planets over more than 

108 years, stability of the cur-

rent solar system configura-

tion has been demonstrated.  

With that question set aside, 

the next becomes, how had 

this stability come about?  

Categorization of asteroid and 

comet families plus simula-

tion studies of planetesimals 

provided clues.  Besides the 

main Asteroid Belt, two prin-

cipal remaining concentra-

tions of small icy bodies are 

the Kuiper Belt, starting in 

Pluto and Neptuneôs vicinity, 

extending 30-55 AUs from 

the Sun, and the Oort Cloud, 

of much greater expanse  

(more than 10,000 AUs), and 

much higher numbers of 

small, primitive bodies that 

are remnants of the circumso-

lar disk from which planets 

formed. Condensations from 

the disk in the inner regions 

were silicates, carbonates and 

metals; in mid regions, ices 

(Continued from page 18) such as water; and in the 

depths of space, compounds 

we consider cryogenic such as 

methane, nitrogen and ammo-

nia.   

The Dutch astronomer Jan 

van Oort noted that eccentri-

cities (e) of comets from deep 

space were not indicative of 

origin from interstellar space 

(e less than 1) but rather bod-

ies tied loosely to the distant 

sun and jarred into near-

parabolic approaches by small 

disturbances. Thus, it could 

be said that if comets did not 

come from interstellar space, 

we should not expect planets 

from other stars, especially if 

in Oortôs time extra-solar 

planets were no more than an 

unproved hypothesis. (Having 

spent time in the 1970s in an 

astronomy department that 

studied stars intensively, I 

will attest to this based on 

then prevailing stellar for-

mation theory.) But were they 

to arrive, the Oort Cloud 

would likely act as an alarm 

system with a precursor rain 

of disturbed bodies as well.  

For example, two decades ago 

the Nemesis hypothesis exam-

ined whether the sun had a 

distant and very faint binary 

companion responsible for 

periodic rains of comets and 

catastrophic impact episodes 

at geological time intervals.   

In 2009, along with some 

Nice model colleagues, Dr. 

Bottke published a report in 

the planetary science journal 

Icarus about  how inner solar 

system planetesimals coagu-

lated into larger bodies, acted 

on, at least  in part, by per-

turbing influences of Jupiter. 

In the eveningôs presentation, 

an animation of the several 

million year process was in-

cluded, similar to the figures 

below in Figure 1.  

Remarkably the dynamic sim-

ulations, animations and 

charts supported ñthe idea that 

planetesimals formed big, 

namely that the size of solids 

in the proto-planetary disk 

ójumpedô from sub-meter 

scale to multi-kilometer scale, 
(Continued on page 20) 

Public Lecture 

AU: astronomical unit, the 

distance from the Earth to the 

Sun.  
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without passing through inter-

mediate valuesé ò  From 

this, it can be said that piecing 

the solar system formation 

puzzle together, intermediate 

results often did not match 

with what was intuitive. 

But surveys of populations, 

compositions and distribu-

tions of remaining solar sys-

tem building blocks, plus 

crater impact chronologies, 

slowly provided clues about 

the mechanics of the Solar 

Systemôs formation.  For ex-

ample, the Late Heavy Bom-

bardment, an influx of objects 

into the inner solar system 

produced crater records on the 

Moon, Mars and Mercury that 

were not so clearly evident on 

the plate-tectonically active 

face of the Earth.  They signi-

fied large scale events in the 

outer solar system in the first 

billion years of the systemôs 

existence. Also, as Dr. Bottke 

noted, it was hard to reconcile 

the formation of Neptune and 

Uranus at their present posi-

tions with the estimates of 

available disk material and 

the time available for coales-

cence before the disk would 

be dispersed. There was 

strong evidence that the giant 

outer planets had not formed 

where they are seen today.  

Some event or series of events 

had somehow re-arranged the 

newly formed planets into 

their current very stable form. 

In the mid 1990s extra-solar 

planets were first discovered 

orbiting main sequence stars 

similar to the sun initially by 

Swiss (Mayor and Queloz)  

and American astronomers 

(Marcy and Butler).  It was 

understood that  due to Dop-

pler sensing capabilities initial 

discoveries would be biased  

toward massive planets (e.g. 

(Continued from page 19) at 51 Pegasi) very close to 

their primary stars, but results 

were more extreme than any-

one had expected ï except 

perhaps for theorist Douglas 

Lin and his colleagues at UC, 

Santa Cruz. They had been 

examining planet and disk 

dynamic interactions since the 

late 1970s. As noted above, 

for planets to form from a 

disk of varied condensates 

and gas, the disk itself must 

far exceed the total mass of 

the bodies eventually formed.  

Not all of this matter nucle-

ates into a planet. Most is 

shunted aside in billions of 

encounters similar to present-

day spacecraft flybys with a 

resulting exchange of angular 

momentum. For an individual 

spacecraft encounter with a 

planet (e.g., Voyager and Ju-

piter) we tend to neglect the 

effect on the planet. But in 

early solar system the effect 

was a fundamental process 

that caused genuine planetary 

migration. Depending on disk 

mass, distribution and planet 

location, migration could be 

inward or outward. And once 

a large planet is embedded in 

a disk, this process can con-

tinue to migrate the planet 

until it abruptly runs out of 

close encounter ñfuelò, the 

point where the musical chair 

game stops. As a string of 

extra solar ñhotò Jupiters were 

discovered through Doppler-

based studies, theorists 

worked initially to understand 

migration inward.  If you had 

followed the discovery of 

extra-solar planets since the 

1990s, you would anticipate 

much of the same in Bottkeôs 

presentation.  It was quite the 

contrary. 

When the Nice Model was 

first presented in 2005 in sev-

eral papers by the team of 

Gomes, Levison, Morbidelli 

and Tsiganis,  it was proposed 

that the four large gas giant 

planets (Jupiter, Saturn, Ura-

nus and Neptune) resided 

between ~5.5 and ~17 AUs, 

more tightly packed than they 

are now, though not with Ju-

piter any closer to the sun.  

Beyond this a large, dense 

disk of small rock and ice 

planetesimals remained (~35 

Earth masses), extending to 

35 AUs.  Over several hun-

dred million years, as a result 

of encounters such as de-

scribed, Jupiter edged slightly 

further toward the sun to its 

present position and the re-

maining planets moved far-

ther out, scattering small bod-

ies to their current general 

positions, as well as ejecting 

the majority deep into space.  

But when Jupiter and Saturn 

cross into a mutual 1:2 mean 

motion resonance, the entire 

system of outer planets be-

comes unstable, with in-

creased eccentricities and 

eventual angular momentum 

exchanges, scattering most of 

the remaining primordial disk.   

In the inner solar system this 

sudden influx of matter was 

registered as the Late Heavy 

Bombardment. 

It is noted that in ~50% of the 

Nice simulation cases, within 

the first billion years of solar 

system history Neptune and 

Uranus change places with 

respect to distance from the 

Sun. Simulations related to 

the Nice Model attempt to 

identify configurations of the 

early solar system which can 

best explain the stable config-

uration of planets and distri-

bution of small bodies we 

perceive now. Thousands of 

initial configurations were 

tested for the early reports, as 

described above, and the pro-

cess has continued to the pre-
(Continued on page 21) 

Public Lecture 

AU: astronomical unit, the 

distance from the Earth to the 

Sun.  

...within the first billion years 

of solar system history  

Neptune and Uranus change 

places with respect to  

distance from the Sun.  

From the next page:  

The fifth gas giant is 

ñejectedò completely from the 

solar system by a close  

encounter with Jupiter. ñThis 

possibility appears to be  

conceivable in view of the 

recent discovery of a large 

number free-floating planets 

in interstellar space, which 

indicates that planet ejection 

should be common.ò,  

concludes the study. 

Above: Artist's impression of 

a planet ejected from the  

early solar system. Image 

credit: Southwest Research 

Institute 
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Below: Figure 2: Simulation showing the outer planets and planetesimal belt: (a)  early configuration, before Jupiter and Saturn 

reach a 2:1 resonance; (b)  planetesimals scattering into the inner Solar System after the orbital shift of Neptune (dark  blue) and  

Uranus (light blue); (c)  after ejection of planetesimals by planets. Image credit: public domain. Image author: AstroMark. Image 

source: Wikipedia (Nice model). Additional credit: Kleomenis Tsiganis.  

In Figure 3 are shown orbit 

histories of giant planets in 

one of the simulations with 

five initial planets. In this 

case the 5 planets were started 

in ( 3:2, 3:2, 4:3 and 5:4) res-

onances. Mdisk = 50 MEarth and 

R = 15 AU. After a series of 

encounters with Jupiter, the 

inner ice giant was ejected 

from the solar system at 

8.2x105 year (purple path).  

The remaining planets were 

stabilized by the planetesimal 

disk, and migrated to orbits 

that very closely match those 

of the outer planets (dashed 

lines). 

Going back to our opening 

premise, planetary science 

conclusions explaining small 

body distributions in the solar 

system, along with the stable 

configuration of the inner and 

outer planets, were the result 

of testing hypotheses with 

simulations, which required 

surprising initial assumptions: 

large motions and shifts of the 

outer planets, plus possible 

ejections of extra planets into 

interstellar space. Even for the 

20th century findings on lunar 

origins or ñdeath of the dino-

saursò, the ñforensicò argu-

ments are not entirely closed 

cases; and with 21st century 

arguments based on simula-

tions with numerous initial 

conditions, there should re-

main plenty more debate.  

During the eveningôs discus-

sion, however, there were 

repeated questions about the 

fate of the putative, expelled 

Neptune-sized planet.  

ñWhere do you suppose it is 

now?ò  We do not know.  Nor 

do we know if one of this 

extra Neptuneôs billions of 

cousins is in our vicinity. 

Public Lecture sent day. The result:  we see a 

planetary migration mostly 

outward. (See Figure 2.) 

The more recent findings re-

ported by Bottke and by other 

investigators indicate that 

even better extrapolations 

forward to present day condi-

tions can be obtained if a fifth 

giant planet is included in the 

early solar system set. As 

reported by David Nesvorny 

of SwRI, based on 6,000 sim-

ulations of the early solar 

system, with 5 giant planets, 

the end state was ten times 

more likely to lead to todayôs 

configuration of planets rather 

than in cases involving only 

four such bodies. The fifth 

gas giant is ñejectedò com-

pletely from the solar system 

by a close encounter with 

Jupiter. ñThis possibility ap-

pears to be conceivable in 

view of the recent discovery 

of a large number free-

floating planets in interstellar 

space, which indicates that 

planet ejection should be 

common.ò, concludes the 

study. 

Below: Figure 3: ñ5th Planet 

Ejected.ò Image credit: David 

Nesvorny.  
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Astronomy Beyond UFOs: The Scientific Search for 
Extraterrestrial Life, by Dr. Jeffrey Bennett 
DOUGLAS YAZELL, EDITOR 

Four hundred years ago 

the Copernican revolution 

was an example of one aspect 

of science: it brings broad 

agreement, nearly universal 

agreement. For the prior 

2,000 years, the Earth was 

viewed as the center of the 

universe, often citing Aristo-

tle. There were exceptions. 

More than 2,000 years ago, 

Aristarchus stated that Earth 

was a planet orbiting around 

the Sun. Fifty years after the 

trial of Galileo, no one argued 

about that any longer! Science 

brought agreement in this 

case after 2,000 years. Today 

people might say science puts 

us at odds with each other, but 

real science brings about 

agreement.  

We donôt know if there is 

life elsewhere in the universe. 

If life exists elsewhere, it re-

quires a planet to start. Life 

might be found in interplanetary 

space, but if so, it will have 

found its start on a planet. Letôs 

consider planetary, biological, 

and astronomical consequences.  

Planetary 

Sixteen years ago we had no 

evidence of extrasolar planets. 

Now we know of more than 

1,000. The Kepler satellite pro-

gram will deliver its next data 

dump in February of 2011. Plan-

ets are common around other 

stars. This Kepler mission may 

have found Earth-sized planets 

in the Goldilocks zone (a zone 

for planetary orbits at a distance 

from a star allowing life to ex-

ist), but the resolution is not 

good enough to know.  

Biological 

We will never know for 

sure how life started on our 

planet, but many experiments 

point to the same conclusion: it 

was not difficult to start life on 

Earth. Life probably also devel-

oped on similar planets orbiting 

other stars.  

Astronomical 

There are about 100 billion 

stars in our Milky Way galaxy, 

and about 100 billion galaxies in 

our universe. The number of 

grains of sand in all of Earthôs 

beaches is about the number of 

stars in the observable universe. 

If there is no life elsewhere, then 

our grain of sand is unique. This 

uniqueness is not likely.  

If we are already being vis-

ited by alien life, they are smart 

for two reasons. (1) They are not 

from our solar system. The near-

(Continued on page 23) 

This 2008 bookôs author is 

Dr. Jeffrey Bennett. He ap-

peared at the University of 

Houston at Clear Lake 

(UHCL) on September 22, 

2011, as part of the Space 

Lecture series, hosted by Dr. 

David Garrison of UHCL. 

For more information, see 

www.jeffreybennett.com.  

Below: Planet Kepler 10B Orbiting its Host Star. Kepler-10b orbits one of the 150,000 stars that 

the spacecraft is monitoring between the constellations of Cygnus and Lyra. We aim our mosaic of 

42 detectors there, under the swanôs wing, just above the plane of the Milky Way galaxy. The star 

itself is very similar to our own sun in temperature, mass and size, but older with an age of over 8 

billion years, compared to the 4-and-1/2 billion years of our own sun. Itôs a quiet star, slowly spin-

ning with a weak magnetic field and few of the sun spots that characterize our own sun. The starôs 

about 560 light years from our solar system and one of the brighter stars that Kepler is monitor-

ing. It was the first we identified as potentially harboring a very small transiting planet. The trans-

its of the planet were first seen in July of 2009. The diameter of Kepler-10b is only about 1.4 times 

the diameter of Earth and its mass is about 4.5 times that of Earth. It is the best example of a rocky 

planet to date. Image credit: NASA/Kepler Mission/Dana Berry 
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Astronomy 
est star system [is about 4 

light years away]. They trav-

eled at least that far. (2) They 

are 50,000 years ahead of us, 

assuming only 1 star in a mil-

lion has a planet with a civili-

zation. This assumption 

means we assume we have 

100,000 civilizations created 

in our galaxy. Assuming 

100,000 civilizations over 5 

billion years results in 1 civi-

lization every 50,000 years in 

our galaxy. If other civiliza-

tions exist outside of our solar 

system, then ours is the 

dumbest, because the others 

are 50,000 years older than 

us.  

These aliens look like 

future versions of us, 50,000 

years in our future. Any suffi-

ciently advanced technology 

is indistinguishable from 

magic. These aliens have 

magic. If they are here, they 

will not accidentally drop 

pieces of metal in Roswell, 

New Mexico, USA. We can-

not know how they might 

communicate with us.  

The first step in astrobiol-

ogy is studying our only ex-

ample: life on Earth. We have 

new results from the last few 

decades. Plants and animals 

are part of one of three do-

mains of life. This one do-

main is called Eukarya. Plants 

and animals are a tiny minori-

ty of life on Earth. Most life 

on Earth is tiny and would not 

be affected if we destroyed all 

plant and animal life on Earth.  

Even extremophiles on 

Earth need liquid water. Alien 

life will require liquid to de-

velop, and we know water 

works. Our own solar system 

probably has liquid on Mars, 

Europa (deep oceans under an 

icy crust), Titan, Enceladus, 

and Pluto. If we find life in 

one of those six locations, it 

will be microscopic, with the 

exception that we might find 

(Continued from page 22) (II) 100,000 Civilizations 

Wiped Themselves Out. 

Survival may be difficult 

beyond where we are today. 

Venus is 900 degrees F due to 

carbon dioxide in its atmos-

phere. On Earth we never had 

more than 300 parts per million 

(ppm) over the last 800,000 

years, but now it is over 390 

ppm, by 2015 it will be 400 

ppm, and at this rate, it will be 

500 ppm by 2030. We know 

we put it there and we know it 

causes planets to warm up. 

This is climate change. Life is 

a race between understanding 

and catastrophe.  

(III) Galactic Civiliza-

tions are Out There Follow-

ing Star Trekôs Prime Di-

rective. 

Our civilization is an ado-

lescent in the company of all of 

those adults. Ours is the first 

generation that can destroy 

humanity. If we overcome this 

danger, our descendants will 

enjoy life among these galactic 

civilizations of the stars.  

Will we prove that there is 

intelligent life on Earth?  

something like big fish on Eu-

ropa.  

Titan has methane and 

ethane lakes. It rains and it 

snows on Titan.  

It will be surprising if we 

do not find microscopic life on 

Mars or Europa, but talking to 

aliens means we must talk 

across interstellar distances. 

Currently our only work in that 

area is the Search for Extrater-

restrial Intelligence (SETI). 

Already SETI has been listen-

ing for signals purposely 

beamed strongly in our direc-

tion, since if the other star sys-

tem had television like ours, 

we could not detect it. Imagine 

many SETIs among the stars 

with no one broadcasting. We 

have a responsibility to broad-

cast, and we have done a little 

of that. We aimed at globular 

cluster M13, at a distance of 

21,000 light years from our 

Sun.  

Physicist Stephen Hawk-

ing said we should not broad-

cast because aliens might de-

tect our nice planet, kill us, and 

take over our planet. But we 

said above that aliens visiting 

here are so advanced, they 

have magic. If they kill us, it 

will be a reaction to our TV 

shows, not a reaction to our 

saying hello.  

We do not know if alien 

life exists, but it probably ex-

ists. ñWhere is Everybody?ò, is 

the Fermi paradox. Letôs re-

spond with three possibilities.  

(I) We are Alone.  

Such a unique grain of 

sand is possible but not likely. 

This solitude requires that in a 

universe that started 14 billion 

years ago, self-awareness ex-

ists only here.  

 

 

Editorôs note: Wikipedia has 

a nice, long article on the 

Fermi paradox, and that 

seems to be the subject of Dr. 

Bennettôs excellent book and 

presentation. NASAôs Kepler 

satellite mission is finding 

and abundance of planets 

outside of our solar system. 

This creates more interest in 

the Fermi paradox, as well as 

the 100 Year Starship Study, 

an initiative (2011-2111) from 

DARPA and NASA/Ames.  

Beyond UFOs:  

http://jeffreybennett.com/ 

Below: Kepler 10b Planet 

Comparison. Image credit: 

NASA.  
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APR  
E-Publication 

LTVôs Universal Hypersonic Test Vehicle 
SCOTT LOWTHER 

Aerospace Projects Review 

(APR) is presented by Scott 

Lowther, whose unique elec-

tronic publication is described 

as a ñjournal devoted to the 

untold tales of aero-spacecraft 

design.ò More information may 

be found at the following ad-

dress:  

 

Scott Lowther 

11305 W 10400 N 

Thatcher, UT 84337 

scottlowther ñatò ix.netcom.com 

http://www.up-ship.com  

In the mid 1960ôs, a wide 

range of hypersonic cruise 

aircraft were being pro-

posed... missiles, fighters, 

bombers, recon aircraft and 

passenger transports. But 

while such vehicles could be 

designed and even built, with-

out experience with and un-

derstanding of hypersonic 

cruise flight, there was no 

possibility of designing such 

an aircraft and expecting it to 

actually function as desired. 

The X-15 had demonstrated 

that hypersonic flight was 

possible... but being rocket 

powered, its duration at those 

high speeds was strictly lim-

ited. 

 

In late 1966, Vought Aero-

nautics began studying con-

cepts for an unmanned hyper-

sonic research vehicle in or-

der to fill this gap in 

knowledge and experience. 

The vehicle was to be capable 

of testing a wide range of 

propulsion systems, from sub-

scale components to full-scale 

operational engines; different 

fuels could be accommodated 

as well as various structural 

concepts and materials. While 

the vehicle was designed as 

an experimental test vehicle, 

it was sized with potential 

military applications in mind. 

 

The Universal Hypersonic 

Test Vehicle (UHTV) could 

take off and land on normal 

runways, and cruise at Mach 

8 and 100,000 feet in be-

tween. It was a reusable vehi-

cle with podded airbreathing 

engines and a large volume 

lifting body fuselage, appro-

priate for low density fuels 

like liquid methane or liquid 

hydrogen. Recovery would 

reduce cost by reusing the 

hardware, and would allow 

data to be stored on-board 

rather than transmitted real-

time. 

 

The UHTV vehicle was in-

vertible in flight. The main 

high-speed propulsion system 

was mounted on the topside 

of the aircraft, as it was sitting 

on its landing gear; after take-

off, it would roll so that the 

high-speed engine was on the 

underside. The new underside 

was shaped to provide pre-

compression for the inlet at 

high speed. It would roll 

again prior to landing. The 

vehicle had verticals stabi-

lizers dorsally and ventrally 

for stability and control in all 

configurations. 

 

The UHTV was equipped 

with one main rocket engine 

(Aerojet LR-87-AJ-7, thrust 

range of 100,000 to 215,000 

(Continued on page 25) 

Right: LTV artwork depicting 

the UHTV at high speed with 

an ejector ramjet engine. Im-

age credit: Scott Lowther. 
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