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Congratulations to Dr. Ellen Ochoa, AIAA 
Fellow 
DANIEL NOBLES, CHAIR 

From the Chair 

chair2012@aiaahouston.org 

(Daniel A. Nobles) 

Links:  

https://people.nasa.gov 

 

While it is sad to see Director 

Coats retiring after so many 

years of strong leadership, it 

is with great pleasure that the 

Houston AIAA can look for-

ward to the leadership of Dep-

uty Director Ellen Ochoa. Dr. 

Ochoa has flown on four mis-

sions (STS-56, 66, 96, & 

110), has a PhD from Stan-

ford, three patents, and will be 

the first Hispanic director of 

the Johnson Space Center. 

She has an extremely tech-

nical background in research 

and development, and is sure 

to be an asset as the NASA 

Johnson Space Center’s mis-

sion grows. I have great hope 

that we will receive strong 

support from Dr. Ochoa as 

center director. Indeed she 

recently earned the prestig-

ious title of AIAA Fellow. I 

also recently learned that 

there are numerous biog-

raphies that have been written 

about her life and accomplish-

ments (25 were identified on a 

popular online bookstore’s 

website).   

Above: For more information about Dr. Ochoa, check out her 

official NASA biography at: http://www.jsc.nasa.gov/Bios/

htmlbios/ochoa.html. Image credit: NASA. 

Above: Early warning publicity flyer for our Section’s An-

nual Technical Symposium of Friday, May 17, 2013.  

mailto:chair2012@aiaahouston.org
https://people.nasa.gov
http://www.jsc.nasa.gov/Bios/htmlbios/ochoa.html
http://www.jsc.nasa.gov/Bios/htmlbios/ochoa.html
http://en.wikipedia.org/wiki/Ellen_Ochoa


AIAA Houston Section Horizons November / December 2012 Page 4 

Page 4 

James C. McLane, Jr. initiated 

and co-founded our sister sec-

tion relationship with the 

Shanghai Astronautical Society 

in 1987. His first visit there 

was made as part of a delega-

tion of professionals in the 

footsteps of Eisenhower’s citi-

zen-to-citizen diplomacy initia-

tive. Jim wrote in Horizons 

long ago that in China they are 

Chinese first and communist 

second. Jim led our Section’s 

delegations to China in 1988 

(We have great photos!) and 

1992 (We will soon have great 

photos from that visit.), and a 

Chinese delegation visited us 

in the NASA/JSC community 

in 1990. Marlo Graves volun-

teered in about 2008 as our 

sister section contact person. 

She continues to do a great job 

in that role today. She had 

completed a summer session at 

International Space University 

(ISU) in Strasbourg, France. 

The following year, she had 

worked for ISU for that same 

summer session, but it took 

place in Beijing, not Stras-

bourg. She traveled once more 

to China with some help from 

AIAA and AIAA Hou-

ston Section. She visited 

both Beijing and Shang-

hai. Her role in our Sec-

tion is now with our Chi-

nese colleagues in Bei-

jing, not in Shanghai. 

Franklin Zhang and Mar-

lo accepted our request to 

write an article in this issue. 

Our June 2008 issue has arti-

cles about this work by Jim 

and Marlo on its pages 13 

through 19.  

 

Jim McLane was our Sec-

tion’s 1971-1972 Chair. Our 

newsletter started in that year 

when a JSC contractor com-

pany volunteered to produce 

it. It was initially named 

Newsletter (AIAA Houston 

Section Newsletter), and the 

name Horizons was selected 

much later, maybe in 1990. 

Jim McLane later filled re-

gional and national AIAA 

roles, including direction of 

technical activities and profes-

sional development. He was a 

great friend though we met 

rarely.  It was a pleasure visit-

ing with him and his son 

James C. McLane III in the 

Heroes & Legends tent during 

the 2011 Wings Over Houston 

air show, where Jim was one 

of the featured guests of hon-

or. Jim stepped up and deliv-

ered for AIAA. He provided 

decades of high-quality AIAA 

service and leadership.  

 

This issue’s cover story is 

possible thanks to the gener-

osity of the people at The UP 

Experience, Houston’s signa-

ture event since 2008. Shen 

Ge and I attended this year 

with press 

credentials. 

Shen took 

the initia-

tive to ask 

for an inter-

view with 

Burt Rutan. 

Shen pre-

pared the 

questions and conducted the 

interview while I recorded 

sound on my iPad and record-

ed video with my digital still 

camera. It was great to talk 

with this legendary aerospace 

vehicle designer.  

 

Thanks go to Wes Kelly for 

accepting our invitation to 

write in this issue about that 

major discovery, exoplanet  

Centauri Bb. Shen Ge suggest-

ed the article in this issue from 

Dr. Martin Elvis, Creating an 

Economically Robust Space 

Policy, and we thank Dr. Elvis. 

The Collier’s series is historic 

and inspiring. It continues in 

this issue with part 3 of 8, and 

with some introductory materi-

al starting a few pages earlier. 

Thanks go to Councilor Ellen 

Gillespie for this issue’s article 

reporting on the 2012 Wings 

Over Houston air show. Astro-

dynamics consultant Daniel R. 

Adamo authored two articles 

in this issue, one about Near 

Earth Object (NEO) TC4, and 

one about A Newly Discovered 

and Highly Accessible NEO. 

Dr. Patrick E. Rodi writes in 

this issue about NEO Asteroid 

2012 DA14. All three are time-

ly articles. Scott Lowther does 

important ongoing work with 

our scans for the Collier’s se-

ries. He also provides his regu-

lar column in this issue, Aero-

space Projects Review (APR 

Corner). Our lunch-and-learn 

summary article in this issue is 

very timely, and we thank Nor-

man Chaffee, NASA/JSC re-

tired, for adding to our report-

ing.  

 

Until next issue (about Febru-

ary 28, 2013), happy landings!  

The Late James C. McLane, Jr. 
DOUGLAS YAZELL, EDITOR 

E-mail:  

editor2012[at]aiaahouston.org 

 

www.aiaahouston.org 

An archive for Horizons on a 

national AIAA web site is  here. 

 

Submissions deadline: February  

7, 2012, for the January /  

February 2013 issue, to be  

published by February 28, 2013.  

 

Advertising 

Please contact  

the editor about rates. 

From the Editor 

Right: Astronauts for Hire 

(www.astronauts4hire.org) 

published their third quarterly 

newsletter.  

Above: Map of the five space / 

military sites visited in China by 

our 1992 delegation. We will 

find those 1988 and 1992 trip 

reports and restore them to our 

web site. Right: Li Furong (left) 

and Jim McLane (right) ex-

changing and receiving gifts at 

a technical interchange meeting in Chi-

na in 1988 or 1992. Image credits: The 

McLane family. Image source: Pages 

15 and 16 of our June 2008 issue.  

 

http://www.aiaahouston.org/Horizons/June2008.pdf
mailto:editor2012@aiaahouston.org
http://www.aiaahouston.org
https://info.aiaa.org/Regions/SC/Houston/Newsletters/Forms/AllItems.aspx
http://www.astronauts4hire.org/
http://www.astronauts4hire.org
http://www.aiaahouston.org/Horizons/June2008.pdf
http://www.aiaahouston.org/Horizons/June2008.pdf
http://www.aiaahouston.org/Horizons/June2008.pdf
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he worked on SpaceShipOne 

even before there was an X-

Prize competition and did covert 

work on that for two years. He 

competed for and won the X-

Prize hoping that this would spur 

a revolution in more spacecraft 

being designed and fabricated. 

The lack of an upsurge in new 

and private spacecraft is surpris-

ing to him since he thought his 

X-Prize success would have 

spurred an explosion in activity. 

Finally, he believes the next 

revolution in technology will 

come from more virtual 

presences allowing people to 

interact with each other regard-

less of where they are. National 

(Continued on page 6) 

1935 has been to the Moon. 

This is quite sad for the space 

industry when one looks at 

the aviation industry in com-

parison. In early 1908, there 

were only twelve pilots while 

five years later in 1913, there 

were hundreds of aircrafts and 

pilots in 39 countries. For 

space, there are only five 

manned space systems devel-

oped over a period of 42 

years, from 1980 to 2012. 

*They are the Space Shuttle, 

Shenzhou, SpaceShipOne, the 

soon to be available Space-

ShipTwo and planned Dragon 

(the capsule) from SpaceX. At 

the short interview after his 

talk, Burt revealed to us that 

Cover Story Houston’s The UP Experience 2012 featuring 
Burt Rutan 
SHEN GE, CONTRIBUTOR, DOUGLAS YAZELL, EDITOR 

The UP Experience, similar to 

TED talks, brought together 

sixteen of the world’s bright-

est and interesting minds to 

Houston, Texas USA for one 

day of talks on Thursday, 

October 25, 2012. There are 

many free online video exam-

ples of presentations from 

past years of The UP Experi-

ence, such as the memorable 

2009 presentation by Neil 

deGrasse Tyson, Director of 

the Hayden Planetarium.  

 

Legendary aerospace engineer 

Burt Rutan gave a talk on the 

necessity of going back into 

space. He reminded the audi-

ence that no one born after 

[Starting below we present our Horizons interview with Burt Rutan. It took place immediately 

after his presentation. The presentation will probably be available for free online eventually. 

After the two of us were granted press credentials, Shen requested an interview with Burt 

Rutan, a great idea! Shen prepared the questions and asked most of the questions. For brevi-

ty, this is not an exact transcript.]  

 

The American federal government played a wonderful historic role in the 1960s with NASA 

from the time NASA formed until Apollo and Skylab were done. Absolutely phenomenal work 

was done, and that kind of work is not being done now. NASA follows the President’s direction 

from White House, and in the 1960s, NASA [was doing no] **Muslim outreach and [had no 

initiatives related to] ethnic diversity. In the 1960s, NASA was acting like a space research 

company. [NASA was doing what it should] with taxpayer money. [Horizons: How did we ar-

rive in this painful situation with NASA now and since 2010?] [That started with the] Clinton 

years and the Shuttle-Mir program. It was political. It was not science at all. It was not about 

science experiments in space. It was about the political goals of our interface with Russia. I am 

not saying that is bad, it is just different from the 1960s. It is a change in political direction.  

 

[How can we encourage the current generation to come into our aerospace profession?] In 

2004, we learned that a private company can do manned spaceflight, thanks to the Ansari X-

Prize. That provides inspiration like the Wright brothers coming out of bicycle shop to be the 

first in powered flight. I thought whole world would [follow our example of a private company 

sending people into space]. [The situation is] not near what I expected after 2004. Nobody else 

has flown. I don’t know why not. Ask them. I really don’t know. I was predicting [many more 

following in our footsteps]. Remember, there were 27 competitors for the Ansari X-Prize. I 

thought five or six of them would have done what I did. My whole program was 3.5 years, and 

more than two years were covert. No one knew what we were doing for two years. [Why has no 

one else followed in our footsteps?] That is a good question for you as a journalist to research.  

 

[What will you be doing in the future?] Conduct a Google search for our Scaled Composites to 

find that answer, but a lot what Scaled Composite is doing is secret. The biggest Scaled Compo-

(Continued on page 6) 

Above: Burt Rutan (left) and Shen 

Ge at The UP Experience 2012 in 

Houston, Texas USA, Thursday, 

October 25, 2012. Image credit: 

Douglas Yazell. 

www.burtrutan.com 

*[Editor’s note: Other crewed 

space systems are in the works, 

NASA’s Orion, Boeing’s CST-

100, Sierra Nevada’s Dream-

Chaser and Blue Origin’s New 

Shepard.] 

**July 6, 2010, ABC News 

 

White House, NASA, Defend 

Comments About NASA Out-

reach to Muslim World Criti-

cized by Conservatives 

 

…In response to criticism, 

White House spokesman Nick 

Shapiro said in a statement that 

“The President has always said 

that he wants NASA to engage 

with the world’s best scientists 

and engineers as we work to-

gether to push the boundaries 

of exploration. Meeting that 

mandate requires NASA to 

partner with countries around 

the world like Russia and Ja-

pan, as well as collaboration 

with Israel and with many Mus-

lim-majority countries. The 

space race began as a global 

competition, but, today, it is a 

global collaboration.” 

http://theupexperience.net/
http://www.ted.com
http://www.youtube.com/watch?v=sIQI6F7Sq5o
http://en.wikipedia.org/wiki/Neil_deGrasse_Tyson
http://en.wikipedia.org/wiki/Neil_deGrasse_Tyson
http://burtrutan.com/burtrutan/BurtRutan.php
http://www.burtrutan.com
http://abcnews.go.com/blogs/politics/2010/07/white-house-nasa-defend-comments-about-nasa-outreach-to-muslim-world-criticized-by-conservatives/
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working to reduce the size of 

MRI machines by using to-be

-developerd superconducting 

wires. A subway train using 

these principles might travel 

at speeds up to 6,500 km/

hour. Applications include 

large motors, accelerators, 

power cables and energy stor-

age.  

 

Editor’s notes from the audio 

file: 

 

Magnetic field lines behave 

like quantum objects. Mag-

netic field lines behave like 

particles. The superconductor 

does not like to have field 

lines moving around. When 

we cool it, we get quantum 

locking, three dimensional 

locking. We get frictionless 

(Continued on page 7) 

(readily available and cheaper 

than milk) before starting a 30 

or 60-second demonstration, 

or he poured liquid nitrogen 

on top of the disk. He men-

tioned these magnets can only 

be made in China since one 

ingredient is rare. The disk 

components are mostly not 

superconducting with only a 

0.5 micrometer thickness of 

the material being a supercon-

ductor. This device can levi-

tate more than 70,000 times 

its own weight. This is not 

magnetic levitation. This is 

quantum locking, also called 

quantum levitation. The rami-

fications of further develop-

ment will be tremendous. For 

instance, current MRI ma-

chines are huge since they 

need liquid helium to cool 

their superconductors, so he is 

The UP  
Experience 

boundaries will be less and 

less relevant as cultural geog-

raphy defines who we are. 

 

Dr. Boaz Almog of Tel Aviv 

University gave a talk on 

quantum levitation with live 

demonstration of how a su-

perconducting disk maintains 

various initial orientations 

while, once it is given an ini-

tial push, it follows the path 

just above or just below a 

circular ring of magnets 

(about three feet in diameter) 

or a line of magnets, a “rail.” 

The “line” of magnets was a 

bit like a roller coaster, a U-

shaped line which the disk 

followed back and forth 

whether it was above or be-

low these magnets. He dipped 

the disk in liquid nitrogen 

(Continued from page 5) 

sites projects with press releases are two space-related things. One is SpaceShipTwo with Virgin Galactic, and in mid-December of 

2011, Stratolaunch was announced. Scaled Composites now has 430 employees, two 747-400s and is building the world’s largest 

airplane.  

 

[What exciting emerging technologies do you see coming soon?] Virtual reality. We don’t have to do travel. E-mail and Power-

Point are the reasons the need for business travel is only about a quarter of what it used to be. Last year our company had a travel bill 

of only about 20% of what it [had the prior year]. You have a document in front of you, you make a few clicks and you send it  to 

people to review on their own time. In the past you had to fly and be together in a meeting. Telephone is poor communication com-

pared to e-mail. You have to want to talk at exactly the same time as the other person. Kurds live in separate countries, not their own 

country. A Kurd country in cyberspace can be created. People don’t have to move there. People don’t have to form a country. Amer-

ica could have conservatives and progressives [in two separate cyber cultures]. There would be no need for silly political fights. You 

could belong to a country that shares your beliefs. Why does a CEO have a Gulfstream V ready to use at any time? The CEO would 

answer that maybe just one meeting per year will occur where  the CEO can get there fast enough and beat the competition to a deal. 

So the CEO maintains a fleet of six corporate jets. But if you fly to a meeting now, you get there last. Virtual reality can kill that 

industry. [For space travel, we can view other planets with virtual reality, but we cannot] float around a room without going to space. 

It is difficult to make that happen. We could put a collapsed star just above the room [to enable us to float around the room due to 

gravitational effects]. That was a joke.  

 

[Why are you so creative?] Large advances [in aviation, space and science] were being made when I was a child, [and as a conse-

quence] I had courage and inspiration. I had the courage to try hard things. 

 

[Horizons is reprinting the Collier’s series from 1952 to 1954, Man Will Conquer Space Soon! We conclude we are the first to 

reprint that series of space magazine articles page by page in high resolution.] At my new home, in North Idaho, I have two Colli-

er trophies and two Doolittle trophies. I am very proud of that. I am the only one alive that has two [Collier Trophies]. Glenn Curtiss 

and Kelly Johnson have two Colliers.  

 

[You are lecturing and staying active. What next?] I am developing a little airplane to let me explore the lakes and rivers where I 

live. I do very little traveling. I had a talk to give to IBM at Maui, a large audience, and I took the redeye flight to go home after my 

presentation, so you can see I don’t like to travel. I travel very little. But this is a wonderful audience here in Houston today, and I 

am enjoying this very much. Have they closed that [NASA/JSC]? Is it still open? Why weren’t there more people here at this event 

(Continued from page 5) 

(Continued on page 7) 

Above: 1930 Collier Trophy. 

Image credit: FlugKerl2. 

http://www.quantumlevitation.com/
http://en.wikipedia.org/wiki/Collier_trophy
http://commons.wikimedia.org/wiki/User:FlugKerl2
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length of fall. On average, the 

test subject estimated the time 

passage to be 36% longer. 

Apparently, time and memory 

(Continued on page 8) 

ergy.  

 

Neuroscientist and author Dr. 

David Eagleman started with 

a talk on the perception of 

time. Apparently, cause and 

effect can be mistaken which 

leads to the interesting theory 

that schizophrenia may be a 

disorder of time perception, 

not knowing which of two 

nearly simultaneous events 

occurred first. To test aspects 

of time perception, an experi-

ment was conducted by drop-

ping 23 people from 150 feet 

high into a safety net. The 

observer recorded the time 

length of fall while the test 

subject estimated the time 

motion except for air friction. 

We use a sapphire disk, and 

we grow superconducting 

material on it if we have the 

right recipe. The magnetic 

field is the same along this 

rail. The amount of energy 

needed to move this, to start 

this motion, is minimal be-

cause there is no friction ex-

cept for air friction. The disk 

will keep going until it warms 

up [and loses its superconduc-

tivity]. There is no magnetic 

repulsion. Forget everything 

you know about classical 

physics. Quantum locking and 

frictionless motion combine 

when storing mechanical en-

(Continued from page 6) The UP  
Experience 

today from NASA/JSC? I only saw a couple of hands when I asked the audience members today to raise a hand if they work at 

NASA/JSC. It’s weird. 

 

The following paragraphs about the Collier Trophy and the James H. Doolittle Award are taken from Wikipedia. Horizons is reprint-

ing Man Will Conquer Space Soon! from the weekly magazine Collier’s, a series of manned space articles from 1952 to 1954. Since 

the same Mr. Collier owned the magazine Collier’s and commissioned the Collier Trophy, and Burt Rutan is the only living person 

to win the Collier Trophy twice, we add a few details here.   

The Collier Trophy is an annual aviation award administered by the U.S. National Aeronautic Association (NAA), presented to 

those who have made "the greatest achievement in aeronautics or astronautics in America, with respect to improving the perfor-

mance, efficiency, and safety of air or space vehicles, the value of which has been thoroughly demonstrated by actual use during the 

preceding year." 

Robert J. Collier, publisher of Collier's Weekly magazine, was an air sports pioneer and president of the Aero Club of America. He 

commissioned the 525 pound (240 kg) trophy in 1911, originally named the Aero Club of America Trophy. Collier also was the own-

er of a Wright Model B biplane which he purchased in 1911. After presenting it several times, Collier died in 1918 after the end of 

World War I. 

It was renamed in his honor in 1922 when the Aero Club dissolved, and the award was taken over by the NAA. The name became 

official in 1944, and the award presented once a year by the NAA president, with the trophy on permanent display at the U.S. Na-

tional Air and Space Museum. As such, the trophy was in the custody of its 1969 co-recipient, Michael Collins during his director-

ship of the museum. 

1911 Glenn Curtiss, for successful development of the hydro-aeroplane. The first award of the Collier Trophy. 

1912 Glenn H. Curtiss, for the invention of the single-pontoon seaplane and development of the flying boat. 

1958 Clarence "Kelly" Johnson of Lockheed Skunk Works, and Gerhard Neumann and Neil Burgess of GE, for leadership 

in the development of the F-104 Starfighter (1958) and its J79 engine. 

1963 Clarence "Kelly" Johnson, for his leadership at Lockheed's Skunk Works in the development of the SR-71 Blackbird. 

1986 Dick Rutan, Jeana Yeager, Burt Rutan and the team of the non-stop unrefueled circumnavigation of the Rutan 

Voyager 

2004 Burt Rutan and his SpaceShipOne team for designing and launching the first commercial manned launch vehicle 

The James H. Doolittle Award is an honor presented annually by the Society of Experimental Test Pilots (SETP). It is an award 

for "outstanding accomplishment in technical management or engineering achievement in aerospace technology." The award con-

sists of a perpetual trophy on permanent display at SETP headquarters, and a smaller replica presented to the recipient. It is named 

after General James Doolittle, famous for the Doolittle Raid on Tokyo during World War II. 

1987 - Burt Rutan, Scaled Composites 

2004 – Burt Rutan 

(Continued from page 6) 

Above: Once cooled with liquid nitrogen, the disk 

floats via quantum locking (levitation), not magnetic 

levitation, above or below the rail of magnets. Image 

credit: www.quantumlevitation.com.  

http://en.wikipedia.org/wiki/David_Eagleman
http://en.wikipedia.org/wiki/David_Eagleman
http://en.wikipedia.org/wiki/Collier_trophy
http://en.wikipedia.org/wiki/National_Aeronautic_Association
http://en.wikipedia.org/wiki/Aeronautics
http://en.wikipedia.org/wiki/Astronautics
http://en.wikipedia.org/wiki/Robert_J._Collier
http://en.wikipedia.org/wiki/Collier%27s_Weekly
http://en.wikipedia.org/wiki/Air_sports
http://en.wikipedia.org/wiki/Aero_Club_of_America
http://en.wikipedia.org/wiki/Wright_Model_B
http://en.wikipedia.org/wiki/World_War_I
http://en.wikipedia.org/wiki/National_Air_and_Space_Museum
http://en.wikipedia.org/wiki/National_Air_and_Space_Museum
http://en.wikipedia.org/wiki/Michael_Collins_(astronaut)
http://en.wikipedia.org/wiki/Burt_Rutan
http://en.wikipedia.org/wiki/SpaceShipOne
http://en.wikipedia.org/wiki/James_H._Doolittle_Award
http://en.wikipedia.org/wiki/Society_of_Experimental_Test_Pilots
http://en.wikipedia.org/wiki/Jimmy_Doolittle
http://en.wikipedia.org/wiki/Doolittle_Raid
http://en.wikipedia.org/wiki/Burt_Rutan
http://en.wikipedia.org/wiki/Scaled_Composites
http://en.wikipedia.org/wiki/Burt_Rutan
http://www.quantumlevitation.com/
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be a good place for testing 

innovations. Someone asked 

him about fuel cells and he 

said they require a lot of plati-

num which is currently not 

feasible since the price of 

platinum is as much as 

$1,600/ounce. Someone else 

asked him about competition 

from a large company such as 

General Electric. He an-

swered that he was not wor-

ried since they’re investing in 

40-year-old technology such 

as the GE Zebra battery. 

 

Edward Conard, a best-selling 

author on economics and for-

mer Managing Director of 

Bain Capital, LLC, talked 

about what’s needed for the 

government to avoid financial 

crashes. He says that we 

should either invest or con-

sume with no hoarding. We 

shouldn’t increase govern-

ment spending but instead 

increase equity. Increasing 

taxes just leads to private sec-

tor spending less. The govern-

ment is consuming equity 

without making equity for the 

long run. 

 

Koen Olthuis, a Dutch archi-

tect, talked about his company 

Waterstudio and his idea re-

lated to floats, flexible land 

on aquatic territory. Just as 

the elevator made more space 

possible in an urban environ-

ment, the float will make 

more space possible for cities 

near water. Cities can then be 

dynamic instead of static. For 

example, technology used by 

oil companies can be repopu-

lated as sea trees where a di-

verse ecosystem ranging from 

fishes in the water and birds 

in the air is constructed. This 

can also be an excellent pro-

moter of oil companies as 

more ecologically friendly. 

He is currently working with 

the Maldives on building 

floating islands and hotels. 

Imagine floating hotels that 

(Continued on page 9) 

rescue him was shot down by 

a 12-year-old boy with a 

Rocket Propelled Grenade 

(RPG), killing all onboard. To 

survive, he stayed five days in 

a village while the Taliban 

were hunting him down. He 

was finally rescued and re-

mained with the SEALs until 

2007 when his knees were 

blown out. Throughout his 

life, his dogged persistence 

stemmed from his strict fami-

ly discipline and his first (ex-

SEAL) trainer when he was 

just a teenager. He says, 

“There’ll be plenty of people 

who can tell you, ‘You can’t 

do it.’ You don’t need to tell 

yourself that.” 

 

Dr. Donald Sadoway, MIT 

professor and inventor, pre-

sented his invention, the liq-

uid metal battery. Though the 

electricity grid is the greatest 

machine ever made, the grid 

lacks the ability to store 

charge. Pumped hydroelectric 

power has low dollars per 

kilowatt hour (kWh), but un-

fortunately, it has severe geo-

graphic constraints. Today’s 

lithium ion battery has terrible 

cost-storage efficiency. The 

batteries he’s currently testing 

had over 800 cells tested. 

Some cost $100/kWh for 

electrodes and electrolytes. 

He created a company called 

Ambridge for this purpose. 

This battery has no moving 

parts and is designed to the 

market price point without 

subsidy. Furthermore, it’s 

simple to fabricate. The com-

mercial version of these prod-

ucts is expected to be out in 

the first part of 2014. Dr. Sa-

doway made the joke that 

“What I showed you is one 

cell. When you put many cells 

together, it’s a battery. If I hit 

you once, it’s assault. If I hit 

you many times, it’s battery.” 

At the question and answer 

session later, he mentioned 

that since part of Texas is not 

part of the national grid, it’ll 

The UP  
Experience 

are intertwined and more memories 

imply that time appears longer. The 

solution to make life longer is to 

make it seem longer by presenting it 

with more novel experiences. Wear 

your watch on your other wrist to-

day! Take a different route to work 

tomorrow!  

 

Biochemist Dr. Gregory Petsko pre-

sented on the rising life expectancy 

and the concurrent rise in Alzhei-

mer’s. While the cost for care in 

time and money is over $200 billion 

annually, the research on Alzhei-

mer’s is a pitiful $0.6 billion. Com-

pare this to something like AIDS 

research which has received much 

attention and receives $2.6 billion 

annually to develop new treatments. 

The simple reason is that Alzhei-

mer’s patients cannot promote re-

search themselves. Dr. Petsko pre-

sented a novel technique on over-

coming Alzheimer’s. 

 

Game designer Jane McGonigal 

described the power of games to do 

analysis of real-world problems and 

to help people overall. She suffered 

a serious concussion in 2009 after 

hitting her head on a cabinet door. 

While in bed, she played a game to 

heal her brain where she was “Jane 

the Concussion 

Slayer,” the heroine 

that slayed her con-

cussion. Through 

this experience, she 

created the game 

SuperBetter to help 

people improve their 

health by increasing 

resilience physical-

ly, mentally, emo-

tionally and socially. 

She also created the game Evoke as 

a social entrepreneurship game for 

the World Bank. 

Marcus Luttrell, the ex-Navy seal 

and best-selling author, talked about 

his experiences in the military. He 

jokingly referred to Navy as an acro-

nym, Never Again Volunteer Your-

self. He was in a four-man team on a 

capture-or-kill-a-man-in-

Afghanistan mission where his three 

friends died. The helicopter sent to 

Above: Game designer 

and author Jane 

McGonigal on stage at 

Meet the Media Guru in 

Milan, Italy, May 2011. 

Image credit: Paolo Sac-

chi / Meet the media 

Guru.  

The videos from The UP 

Experience 2012 are now 

online and free for anyone 

to view. Just use that link 

or start at 

www.theupexperience.net. 

We missed Dr. Wade Ad-

am’s presentation while we 

interviewed Burt Rutan. 

Dr. Adams, Associate Dean 

of the George R. Brown 

School of Engineering at 

Rice University in Hou-

ston, Texas USA, spoke 

about, “Nanotechnology 

and the Future of Energy.” 

His video is a great one, 

and it includes getting rid 

of cancer tumors, a new 

process already working 

well with mice. 

http://en.wikipedia.org/wiki/Edward_Conard
http://waterstudio.nl/
http://sadoway.mit.edu/
http://en.wikipedia.org/wiki/Petsko
http://janemcgonigal.com/
http://en.wikipedia.org/wiki/Jane_McGonigal
http://www.sfgate.com/style/article/Jane-McGonigal-Game-on-with-SuperBetter-3375372.php#page-2
http://marcusluttrell.com/
http://www.flickr.com/people/21617144@N00
http://www.flickr.com/people/21617144@N00
http://theupexperience.net/index.php?option=com_content&view=article&id=159&Itemid=90
http://theupexperience.net/index.php
http://theupexperience.net/index.php?option=com_content&view=article&id=212%3A&catid=903&Itemid=90
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sources rapidly. China is fol-

lowing three strategies includ-

ing symbiosis, deep pockets 

and monopsony. Symbiosis 

refers to the fact that China is 

going to the Axis of the Un-

loved, i.e., places in Eastern 

Europe, Africa, and South 

America, and building up 

local infrastructure while ac-

quiring resources. Deep pock-

ets refers to the fact that Chi-

na can afford to spend $1 bil-

lion a week on commodity 

investments and is willing to 

overpay for mines which no 

private company can compete 

with. Finally, monopsony 

refers to the fact that China 

has power as the key buyer 

where there are many sellers 

but only one main buyer. For 

instance, in 2007, China 

bought a Peruvian mountain. 

The road from Cape Town to 

Cairo through 15 countries 

was built by China in another 

example of this monopsony. 

Dambisa also stressed that 

whereas many developing 

nations will prefer the democ-

racy and private capitalism 

promoted by the United 

States, China is currently of-

fering these nations wealth 

and development, whereas the 

United States either ignores 

them or gives them donations 

instead of building up infra-

structure. 

 

Gary Vaynerchuk, the social 

media guru and wine guy, 

launched into his talk with 

vivid enthusiasm. He first 

asked the audience how 

many people knew who 

he was which only elicit-

ed a few hand raises. He 

wasn’t terribly offended 

but he did joke that it 

hurt. He threw around 

funny offensive com-

ments such as “We used 

to pay $3/minute to get 

on Internet. AOL. Those 

[idiots].” Aside from 

other antics in later videos 

such as choreographed danc-

ing in seventy windows of 

stores without permission. 

There are “site-specific ide-

as,” such as Operation Best 

Buy where a large number of 

folks dressed in blue polo 

shirts and khaki pants and go 

into a Best Buy to just stand 

around. The employees found 

this very funny but the man-

agers and security guards 

didn’t and called 911. There 

are numerous other cases and 

his fame has reached a point 

where in 2006 he pitched a 

pilot for NBC. Charlie’s 

dream is that “I hope by the 

time I’m 78, I’m still being 

asked to leave.” 

 

David R. Dow, a law profes-

sor from University of Hou-

ston, discussed death row 

inmates. Last year, there were 

43 executions with 13 execu-

tions taking place in Texas. 

One reason for the argument 

against the death penalty is 

that each death penalty re-

quires vast resources, primar-

ily due to the first stage of the 

process called trial. The law-

yer must learn everything 

about the client including 

interviewing every person 

and looking at all records. 

This can take weeks and 

months before a trial. Though 

the death penalty applies to 

less than 1% of homicide 

cases, it costs $600 million 

per year. 

 

Dambisa Moyo, economist 

and best-selling author, dis-

cussed her latest book on 

resource scarcity and China’s 

reach across the globe for 

resources. China has over 100 

cities with over 1 million 

people whereas the United 

States has 9 such cities and 

Europe has 18 such cities. 

Yet China has only 7% arable 

land and is consuming re-

The UP 
Experience 

can be combined to form is-

lands. He also talked about 

wet slums that can be helped 

with floating agriculture, sani-

tation, energy and architec-

ture. 

 

Barbara Corcoran, an energet-

ic real estate mogul and Shark 

Tank investor, presented on 

her experience being fooled 

by a real estate businessman 

named Ramon. She thought 

she loved him. He later mar-

ried their secretary. When 

Barbara finally left to start her 

own business, he told her she 

would never succeed without 

him. This kindness / insult 

motivated her while she built 

her own multimillion dollar 

real estate business. Through 

this process, she learned many 

business lessons she shared 

with the audience. For one, 

perception creates reality. By 

using the media, she became 

who she pretended to be. Fur-

thermore, always believe that 

you have the right to be here. 

Sometimes, you have to walk 

through the door even without 

knowing the answer. Finally, 

she offered some fun family 

advice such as how her chil-

dren brought her a lot more 

joy than her husband. 

 

Charlie Todd, a YouTube 

comedian, talked about his 

various antics around New 

York. He’s the founder of 

Improv Everywhere and his 

videos on YouTube have been 

seen over 250 million times. 

In one of his first videos, a 

man in boxer shorts under-

wear wearing no pants, his 

bare legs visible on a cold 

day, gets on the subway fol-

lowed by another guy that 

gets onboard dressed the same 

way for seven consecutive 

subway stops. The reactions 

of passengers are filmed via a 

hidden camera. There are 

(Continued from page 8) 

Above: Barbara Corcoran. Im-

age credit: Press release kit.  

these tirades, he offered some 

legitimate comments such as 

how reaching your consumers 

is dependent on both content 

and context. Just posting up 

there doesn’t generate that. 

He jokingly said that “Every 

business online is acting like a 

19-year-old on a date. They’re 

trying to close on their first 

move.” 

 

Tony Danza, the famous TV 

actor from Taxi and Who’s the 

Boss?, was the last to talk. 

Surprisingly, he didn’t talk 

about his acting career, but 

rather his brief teaching ca-

reer. He only taught for a 

year. For the first semester, it 

was more of a TV series than 

actual classroom teaching. 

The cameras left at the end of 

the first semester due to low 

ratings, but this was good 

since what was good for the 

show was not always good for 

the class. 

 

The UP Experience for 2012 

was enlightening. Interesting 

and successful people shared 

their stories and projects with 

us. The opportunity to talk 

with almost all of the speakers 

after their talks was a bonus. I 

would very much like to at-

tend The UP Experience 

2013. 

 

http://garyvaynerchuk.com/
http://www.law.uh.edu/faculty/ddow2/dpage2/
http://www.dambisamoyo.com/
http://barbaracorcoran.com/
http://mrcharlietodd.com/
http://barbaracorcoran.com/
http://www.tonydanza.com/
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1990s were. Here we have an 

Earth mass object orbiting a 

high priority target– and the 

difficulty of discovery is wor-

thy of note. 

 

Saying that the Alpha Centau-

ri binary star system is the 

nearest set of Sun-like stars 

understates the hold this 

southern sky bright object has 

on the imagination. Countless 

science fiction stories of arri-

val there have been written, 

including the 2009 film depic-

tion “Avatar.” Decades ago, 

in a collection of aerospace 

essays, former AIAA presi-

dent Jerry Grey looked to-

ward the as yet unnamed and 

un-built Hubble Space Tele-

scope discovering planets 

orbiting the Alpha Centauri 

binary star system. Subse-

quently, when computer sim-

ulation tools were widely 

enough available, many as-

(Continued on page 11) 

exoplanet is a major discov-

ery. This Earth-sized planet’s 

name is Alpha Centauri Bb 

(often written  Centauri Bb). 

 

Unlike the recent discoveries 

of extra-solar planets with the 

Kepler Observatory (reported 

in earlier Horizons), detection 

was not obtained by watching 

for a planetary transit. In-

stead, detection came with 

prolonged search for Doppler 

spectral line shifts in the visi-

ble stellar spectrum, shifts 

indicative of a planet perturb-

ing the motion of the stellar 

primary. With a single star 

and planet, this analysis is 

difficult enough. In a binary 

stellar system like this one the 

target star also is moving 

much like the planet. Examin-

ing Doppler shifts, the easiest 

detections are close-in planets 

of Jupiter mass or greater – 

and that’s what most extra 

solar detections since the mid 

Exoplanet 
Earth 2 

On October 16, 2012, shortly 

after the September adjourn-

ment of the 100 Year Starship 

public symposium in Hou-

ston, a team of European as-

tronomers announced the de-

tection of the nearest extra-

solar planet to date, a hot 

“ingot” orbiting the star Al-

pha Centauri B (often written 

 Centauri B), the somewhat 

dimmer of the two Sun-like 

binaries (stars in the binary or 

two-star star system  Cen-

tauri, orbiting a common 

point, with stars named  

Centauri A and  Centauri B) 

4.3 light years away in the 

southern celestial sphere. 

Aside from Proxima Centauri, 

a dim red dwarf star adjacent 

to the binary system, these are 

our nearest stellar neighbors. 

The detected planet of rough-

ly Earth mass orbits Alpha 

Centauri B once about every 

3.25 days, less than 100th of a 

terrestrial year. Finding this 

Interstellar First Stop? Doppler Detection of 
an Earth-Sized Planet at Alpha Centauri B 
WES KELLY, TRITON SYSTEMS, LLC 
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Figure 1  Centauri A & B with Planetary Track, Epoch =1,500 Days, Origin at Barycenter, Iner-
tial Coordinates, Mean Separation a* = 23.4 AU, e* = .52, P* = 79.9 yrs, Planetary Track about 
A at 1.25 AU circular orbit 

A Major Discovery 

 

Exoplanet 

Alpha Centauri Bb 

http://www.aiaahouston.org/Horizons/Horizons_2012_01_and_02.pdf
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dust clear stellar environs 

either by hurling matter out 

into deep space or closer and 

closer to the primary star. In 

all likelihood “the ingot” is a 

victim of this process. But 

does its existence point to 

other remaining bodies; or is 

it the last vestige of a train of 

planets dispensed with by 

these two stars in their six 

billion year existence?  

 

Our own early studies, similar 

to others in the 1990s, em-

ploying a restricted elliptic 3-

body model for planet and 

stellar motions, illustrated the 

behavior of planetary bodies 

after they formed. In the ab-

sence of 4th bodies (e.g., other 

massive planets), an Earth-

like planet in a temperature 

band near Alpha Centauri A 

or B would experience cyclic 

changes in their eccentricity 

(see table) which would be 

bounded within regions with-

in 2.0 AU’s of each of the 

suns. As with others, we no-

ticed less dynamic disturb-

ance in the temperate zone in 

orbit about B than A, even 

though A resembles the sun 

more closely in mass and lu-

minosity.  

 

Further away, interaction with 

the other star would tear the 

planet away from its steady 

orbit. But should an “Earth” 

be accompanied in one of 

these zones by a Venus or a 

Mars, there would be further 

disturbance, especially if one 

of these neighbors were as big 

sphere, “this instrument has 

demonstrated a long-term 

precision of 0.8 meters per 

second”, to date the most 

powerful instrument available 

for Doppler shift search for 

exo-planets. 

 

The discoverers’ report leaves 

an impression that signal is 

perilously close to the envi-

ronmental noise. Signal pro-

cessing becomes a significant 

part of this story once one 

compares planet induced stel-

lar velocities with HARPS 

resolution.  In the ensuing 

months we might expect con-

tinued investigation to vali-

date the results against this 

concern – and also a search 

for additional   Centauri 

planets within or closer to the 

habitable zones of either star, 

objects possessing greater 

allure.   

 

Since this binary system has a 

mean star separation of less 

than 25 astronomical units 

(AUs), we must wonder how 

the circumstellar disks from 

which planets form could 

have sustained a process al-

lowing terrestrial or gas giant 

planets to coalesce and re-

main closely bound to their 

primaries. Multi-body simula-

tions give some answers to 

how planets behave after they 

form, but as readers of Hori-

zons will recall from William 

Bottke’s discussion of solar 

system formation studies, 

large planets interacting with 

circumstellar disks of gas and 

Exoplanet 
Earth 2 

tronomers and astrodynami-

cists (even this writer) began 

to analyze the stability of im-

agined planets in such sys-

tems, obtaining intriguing 

results for terrestrial analogs.  

 

Two years ago here in Hou-

ston, a visiting Israeli-Russian 

folk singer gave a concert 

from his recent CD dedicated 

to his daughter. In the whim-

sical title song there was the 

Russian refrain: “Davaj, let’s 

head out to  Centauri, … I 

don’t guarantee a royal recep-

tion…” How close to the truth 

this is! At the 100 Year Star-

ship public sympsosium, in 

the sessions devoted to Desti-

nations and Habitations,  

Centauri was discussed as a 

shot in the dark for the star-

ship destination. No planets 

were known to exist in the 

system or at the nearby faint 

red dwarf star Proxima Cen-

tauri. 

 

As the investigators report 

“High-precision measure-

ments have been obtained for 

Alpha Centauri B between 

February 2008 and July 2011 

using the HARPS spectro-

graph.” HARPS stands for the 

High Accuracy Radial veloci-

ty Planet Searcher at the Eu-

ropean Space Observatory at 

La Silla Chile, a 3.6 meter 

telescope  dedicated to the 

discovery of extrasolar plan-

ets with a high-resolution 

echelle spectrograph. Beside 

location in the southern hemi-

(Continued from page 10) 

VP / VS = RS / RP = MP / MS        S /  = VG/c   
 

Where subscripts P and S stand for planet and star and G stands for a gas species in the stellar atmosphere. The planetary and stellar 

circular orbital velocities are based on radii from the centers of mass and gravitational constants. But in this case, as with many bina-

ry systems, there is substantial eccentricity to address as well. The  Centauri system eccentricity is 0.52, much akin to short period 

comets or disrupted asteroids! 

 

VP = ( /R)
1/2

 and VS = ( /R)
1/2

   = 2R/v = 2 R
3/2

/ 
1/2

 
 

1 = G(MP+MS)   2=G(MA+MB)  Luminosity = L / L0  L0 = 4  R0
2
T0

4
 

as Neptune or a super Earth. 

And that’s why it might be 

well worth examining our 

capabilities to detect planets 

further out from either star. 

 

Possibly this initial detection 

could turn out to be a ghost 

similar to other promising 

observations in the past. But 

suggesting this is not a bet 

against the discoverers; this 

suggestion is an introduction 

to difficulties facing the rele-

vant detection technology, 

interpreting stellar absorption 

lines. 

 

When you look at individual 

lines of hydrogen or other 

element lines in a star's at-

mosphere, the speed of sound 

broadening from receding and 

approaching emissions is con-

siderable; then there is the 

rotation of the star on its axis, 

the added difficulty of a bina-

ry system and the stochastic 

nature of processes.  

 

To sort this out, look at a se-

ries of ratios for orbital veloc-

ities, radii, mass and wave-

length (See the box below, 

then the article continues on 

the next page.): 

http://www.aiaahouston.org/Horizons/Horizons_2011_11_and_12_rev_03.pdf
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200 days – with some further 

adjustment for the increased 

estimates of B’s calculated 

mass in the intervening years. 

This position and period re-

sembles that of Venus more 

than Earth in our solar system 

owing to the differences in 

stellar brightness. 

 

As for absorption lines in the 

visible spectrum of a Sun-like 

star, discrete lines are based 

on photon transitions in indi-

vidual atoms in a star’s upper 

atmospheric layers. For the 

Sun, the effective temperature 

is about 5800 degrees Kelvin. 

To first order in aerospace 

applications such as combus-

tion, we relate thermal energy 

and velocity with the speed of 

sound. There is, of course, a 

larger statistical distribution 

of velocities in a gas as the 

Bell-like curves of Maxwell 

and Boltzmann indicate. And 

then, of course, even if all the 

atoms were of uniform veloci-

ty, the directions would pro-

ject velocities between plus 

and minus the sonic velocities 

from the perspective of the 

astronomer viewing the Dop-

pler effect. As a result, a sup-

(Continued on page 13) 

Earth in a rotation about the 

system barycenter, we derive 

a radius of 1/330,000th of an 

AU over a period of 365.24 

days, a path 453 km in radius 

and a corresponding speed of 

0.0902 meters/sec. 

 

If the mass of  Centauri B is 

0.9 solar (Table 1) and the 

period of the new-found plan-

et is about 100th, we infer a 

higher Doppler shift. A 365 

day orbit around B would 

require a radius of 0.9654 

AU, and a period 1/100th of 

this would be at 0.045 AUs 

from the primary, based on 

Kepler’s law. Every 3.65 days 

 Centauri B would revolve 

in reaction to the close-by 

planet of terrestrial mass 

about an axis of 23.17 km at a 

rate of 0.46 meters per se-

cond. But since  Centauri B 

is less luminous than the sun, 

largely due to its lower effec-

tive surface temperature and 

the fact that the luminosity is 

sensitive to temperature to the 

4th power, a terrestrial analog 

to Earth would be located 

closer and with a shorter peri-

od. From our 1997 results in 

Table 2, that would be about 

2/3 of an AU and a period of 

Exoplanet 
Earth 2 

(Continued from prior page) 

You can extract what an Earth

-like temperature planet might 

provide as a signal with a 

lengthened period owing to 

Kepler's law (formula above 

for period ). For stars as 

bright and massive as the Sun, 

that habitable zone is in the 

vicinity of 1 AU, the Earth’s 

distance from the Sun. The 

Sun’s effective surface tem-

perature diffused out to 1 AU 

is about 400
o
 K. Similar cal-

culations can be made for  
Centauri’s binary system 

stars. 

 

The constant  is the gravita-

tional constant for the binary 

system of interest, the univer-

sal gravitational constant mul-

tiplying the mass of the two 

bodies. In the case of binary 

stars, such as  Centauri A 

and B, these are masses of 1.1 

and 0.9 the mass of the Sun 

respectively. But the Earth is 

only 1/330,000th the mass of 

the Sun. For calculations of 

the Earth’s motion around the 

Sun (about 29.785 km/sec), 

we ignore its contribution to 

solar , but if we are calculat-

ing the corresponding motion 

of the Sun in reaction to the 

Figure 2 Visible Solar Spectrum with Prominent Absorption Lines 
Singly ionized calcium atoms (atomic weight 20 vs. 1 for hydrogen) provide a couple of “sharp” near violet lines at 396.9 and 

393.4 nanometers.  Balmer series supplies transitions in the visual range, the lowest energy being from level 3 to level 2 at 

656.3 nanometers (H); level 4 to level 2 at 486.1 nanometers (H) etc.  

http://www.thestargarden.co.uk/ProblemsWithLight.html
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stellar processes, discovery of 

 Centauri Bb had to occur 

via spotting the same periodic 

shift in absorption lies of sev-

eral species of gas based on 

elaborate signal processing.  

 

Search for extra-solar planets 

by visual Doppler methods 

began near two decades be-

fore the Kepler (transit) Ob-

servatory mission was 

launched with the first results 

published in 1995. Typically 

these bodies were described 

in terms of Jupiter mass 

whether they were as close to 

their primary as the  Centau-

ri planet or several times the 

distance of the Earth from the 

Sun. Remarkably, Jupiter is 

about the same density as the 

Sun with diameter about 

1/10th as wide – which means 

that Jupiter is a 1000 times 

less massive, but 330 times 

more massive than Earth. So, 

we would be able to detect a 

Jupiter mass planet in orbit 

about the stars of Alpha Cen-

tauri based simply on prece-

dent – if a Doppler shift could 

be observed in the line of 

sight; but to confirm its exist-

ence, several cycles of motion 

would have to be observed, an 

Earth-based process of several 

years. For the current discov-

ery, one year would yield 

over 100 cycles.  

hydrogen orbit are known as 

the Lyman series, playing out 

in the ultraviolet range. But 

shifts from the second energy 

level, the Balmer series sup-

plies transitions in the visual 

range, the lowest energy being 

from level 3 to level 2, 6563 

angstroms (H); level 4 to 

level 2, 4861 angstroms (H) 

etc. Singly ionized calcium 

atoms (atomic weight 20 vs. 1 

for hydrogen) provide a cou-

ple of “sharp” near violet lines 

at 3969 and 3934 angstroms.  

 

Yet still, these velocities are 

measured in kilometers per 

second, not fractions of me-

ters/second. And other disturb-

ances are still to be addressed. 

Alpha Centauri B surely ro-

tates on its axis just as our 

own Sun does, and neither as a 

rigid uniform ball. That gives 

a bias to absorption band fea-

tures as well. Then there is 

simply the issue of stellar 

noise. The atmospheres of 

other stars are at least as noisy 

as the Sun’s, with sunspots, 

flares, cellular formations on 

their surfaces – numerous phe-

nomena that can make extrac-

tion of this signal from an ab-

sorption band literally as diffi-

cult as hunting for a game 

animal in shoulder high grass. 

 

Amid harmonics associated 

Exoplanet 
Earth 2 

posed absorption line in the 

visible range between 400- 

700 nanometers (4000-7000 

Angstroms) would have a 

bandwidth proportional to the 

speed of sound and the contri-

bution of the observed atoms 

in which the transitions oc-

curred. If the speed of sound 

of a gas in the  Centauri B 

upper atmosphere has a tem-

perature of 5000
o
 K, and the 

species is atomic hydrogen, 

than the width of the observed 

absorption band is roughly as 

wide as the  based on the 

speed of sound. The same 

would be true of a magnesium 

or sodium atom transition, but 

with larger nucleus mass, the 

atoms would be proportion-

ately slower – and absorption 

bands accordingly narrower.  

 

Electron energy state transi-

tions involve both emission 

and absorption of photons, but 

in Doppler studies to date in 

search of extra-solar planets, 

absorption lines have played a 

larger role. If we adopt the 

simplified Bohr model of the 

nucleus and electrons, some-

what akin to a star and solar 

system, we could describe 

absorption transitions to first 

order by shifts back from high 

to low (closely bound) states. 

Shifts to and from the lowest 

(Continued from page 12) 
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Variation in planet mass changes 

the radial lengths about which 

the sun and planet revolve about 

their common center of mass.  

The stellar radius of revolution 

becomes proportionately wider 

and its velocity over the corre-

sponding orbit grows proportion-

ately as well. Thus far, Doppler 

signals for Jovian mass planets 

anywhere in this system have 

thus far been undetected; perhaps 

planets with the mass of Neptune 

(~17 x Earth) could be detected 

in the near future within the tem-

perate belts of  Centauri A or 

B? This brings us back to anoth-

er achievement of the HARPS 

investigators.  

 

Back in 2006 a 3-Neptune sys-

tem was detected with HARPS at 

HD69830, a star very similar to 

 Centauri B, with the farthest of 

the three objects located in its 

temperate belt in a near circular 

orbit. Three overlaid Doppler 

signals for periods of 8.67, 31.6 

and 197 days were detected with 

signal amplitudes of about 4, 3 

and 2 meters/second, respective-

ly. Just prior to this, in 2005, the 

Spitzer (infrared) Space Obser-

vatory detected a luminous de-

bris disk associated with an as-

teroid belt outside the orbit of 

HD69830 d, centered around 1 

AU. This star is also known as 

285 G Puppis, a K0V star half as 

luminous as the Sun, of lower 

metallicity and 41 light years 

away, but about the same age as 

the stars of the Centauri system.  

 

 We will cross our fingers. (This 

article continues on the next two 

pages.)  

http://www.nature.com/news/the-exoplanet-next-door-1.11605
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Table 1 Alpha Centauri System Component Characteristics 

  Alpha Centauri A Alpha Centauri B 

Right ascension 14h 39m 36.4951s 14h 39m 35.0803s 

Declination –60° 50′ 02.308″ –60° 50′ 13.761″ 

Spectral type G2 V K1 v 

Mass   M☉ 1.100 0.907 

Radius  R☉ 1.227 0.865 

Luminosity  L☉ 1.519 0.500 

Temperature  
o
 K  5790 5260 

Metallicity  % Sun  151 160 

Rotation  days 22 47 

Apparent magnitude (V) -0.01 +1.33 

U−B color index +0.23 +0.63 

B−V color index +0.69 +0.90 

Age  Giga-year 6 ± 1 6 ± 1 

  Alpha Centauri A-B Binary System 

  Orbit 

Period    (P) 79.91 ± 0.011 yr   

Semimajor axis  (a) 17.57 ± 0.022"   

Eccentricity   (e) 0.5179 ± 0.00076   

Inclination   (i) 79.205 ± 0.041°   

Longitude of the node  (Ω) 204.85 ± 0.084°   

Periastron epoch  (T) 1875.66 ± 0.012 days   

Argument of periastron (ω) 231.65 ± 0.076°   

  Astrometry 

Radial velocity  (Rv) −21.6   kilometers/second 

Proper motion (μ)  RA: −3678.19  milli-arcseconds/year 

Dec.: 481.84   milli-arcseconds/year 

Parallax   (π) 747.1 ± 1.2[5]  milli-arcseconds 

Distance   (ly) 4.366 ± 0.007 (1.339 ± 0.002 parsecs) 

Absolute magnitude  (MV) 4.38 / 5.71 

Below: High Accuracy Radial Velocity 

Planet Searcher (HARPS) 3.6 Meter 

Telescope at the La Silla, Chile Obser-

vatory Site With HARPS Spectrograph 

Below. Image source: Wikipedia. Image 

credit: HARPS. Image credit: European 

Southern Observatory.  

HARPS is the ESO facility for the 

measurement of radial velocities with 

the highest accuracy currently available. 

It is fibre-fed by the Cassegrain focus of 

the 3.6m telescope in La Silla.  Built to 

obtain very high, long term radial 

velocity accuracy (~1 m/sec) and 

mechanical stability, the HARPS  

instrument is fiber optically fed by the 

Cassegrain focus of the 3.6m telescope 

in La Silla.  The HARPS echelle 

spectrograph is contained in a vacuum 

vessel to avoid spectral drift due to 

temperature and air pressure variations. 

One of  two fiber optic cables collects 

star light; the second records 

simultaneously either a Th-Ar reference 

spectrum or the background sky. The 

two HARPS fibers have an aperture on 

the sky of 1 arc second, producing a 

spectrograph resolving power of 

115,000 in the 378-691-nm range.  

Right: The radial velocity method to detect exoplanet 

is based on the detection of variations in the velocity 

of the central star, due to the changing direction of 

the gravitational pull from an (unseen) exoplanet as 

it orbits the star. When the star moves towards us, its 

spectrum is blueshifted, while it is redshifted when it 

moves away from us. By regularly looking at the 

spectrum of a star - and so, measure its velocity - one 

can see if it moves periodically due to the influence of 

a companion. Image credit: ESO.  

http://en.wikipedia.org/wiki/HARPS
http://www.eso.org/public/
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Mass   (M⊕ )  1.13 ± 0.09  

Semimajor axis (AU)  0.04  

Orbital period (days)  3.2357 ± 0.0008  

Eccentricity —  

Radius —  

Table 2 Alpha Centauri system Compan-

ion “b”, Exoplanet Alpha Centauri Bb.  

Star System 
Component  

Teff (Ro) 

Temperature  
(oK)   

Nominal   
Radius Ro  
(AUs)  

2-Body 

Period  
(days)  

Ejection Period  
 

(yrs)  

Eccentricity 

Magnitude  
(103yrs)  

Cycle  
 

(R/Ro)  

 Centauri A  400 1.2468  484  8.0 0.08, -0.09  

 Centauri A  350 1.6285  724  5.0 0.11, -0.12  

 Centauri A  300 2.2165  1,149  2.6 0.12, -0.15  

 Centauri A  275 2.6368  1,492 - 1.8 0.13  

 Centauri A  250 3.1918  1,985 - - - 

 Centauri A  225 3.9405  2,724 2,500 - - 

 Centauri B  400 0.6438  204 - 15.8 0.05, -0.05  

Table -3  Elliptic Restricted 3-Body Problem Results  

Left: Figure 3. Exoplan-

et  Centauri Bb is a 

major discovery since it 

is Earth-sized and orbit-

ing the sun / star  Cen-

tauri B, a star in the 

nearest star system to 

our Sun, but exoplanet 

 Centauri Bb is not in 

the habitable zone 

around the star  Cen-

tauri B. This figure 

shows orbits of  two 

hypothetical terrestrial 

planets, one orbiting in  

 Centauri A’s habita-

ble zone and one orbit-

ing in   Centauri B’s 

habitable zone. Those 

two stars orbit their 

common center of mass. 

Both stars are similar to 

our Sun, and Earth-

sized exoplanets may 

yet be discovered in 

those two habitable 

zones. Image credit: 

Wes Kelly.  

Speed of sound (a) for stellar atmosphere absorption bandwidth estimates: 

 

a = (  R/mg Teff)
1/2   

R   - Universal gas constant,  

mg - gas molecular weight,  

Teff - effective temperature of visible gas. 

 

Blue:  Centauri A  

Red:  Centauri B 

http://en.wikipedia.org/wiki/Alpha_centauri_bb#Possible_additional_planets_in_the_Alpha_Centauri_system
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Airshow 

The AIAA Houston Section 

had a social on the flight line 

at the Wings Over Houston 

Airshow on Saturday October 

27, 2012. AIAA Houston Sec-

tion was honored to share 

space with the Experimental 

Aircraft Association (EAA).   

 

AIAA Houston booth volun-

teers (Clay Stangle, Douglas 

Yazell, and Ellen Gillespie) 

set up a canopy and AIAA 

Houston banner alongside 

EAA. We enjoyed food, com-

pany and a great airshow on a 

sunny, cool and windy day. 

AIAA members were encour-

aged to stop by to join us dur-

ing their time at the airshow. 

Our canopy provided shade to 

anyone who wished it, though 

high winds forced us to take it 

down in the early afternoon. 

(Continued on page 17) 

Wings Over Houston Airshow 2012 
ELLEN GILLESPIE, COUNCILOR 

Image credits: Ellen Gillespie, 

Councilor, except the Blue An-

gels, Clay Stangle, Treasurer.  
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Airshow 
 

The airshow is always a great time. We’d like to thank 

our EAA friends for sharing space and a great day. 

(Continued from page 16) 

  

Image credits: Ellen Gillespie, 

Councilor, except the Osprey, 

Douglas Yazell, Editor.  
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A 2012 TC4 Gravity Assist From Earth 
DANIEL R. ADAMO, ASTRODYNAMICS CONSULTANT 

Page 18 

tude H = 26.525. Most NEOs 

range in albedo (reflectivity) 

from 0.60 to 0.03. Assuming 

this range places the diameter 

of 2012 TC4 anywhere from 

8.5 m up to 38 m. Depending 

to some degree on 2012 TC4 

shape and composition, this 

size range spans a sobering 

spectrum of potential Earth 

collision hazards. Such a col-

lision might be just a "boom 

in the sky", possibly followed 

by a harmless shower of 

gravel, or it could resemble 

an event which leveled 2000 

km2 of Siberian forest in 

1908 (reference http://

science.nasa.gov/science-

news/science-at-

nasa/2008/30jun_tunguska/). 

(Continued on page 19) 

by the shaded nighttime hem-

isphere in Figure 1, this in-

bound geometry places 2012 

TC4 in Earth's night sky be-

fore its flyby, facilitating 

discovery with optical tele-

scopes. After perigee, howev-

er, 2012 TC4 rapidly moves 

into Earth's daytime sky, and 

optical observations will be-

come all but impossible. An 

attempt was made to track 

2012 TC4 prior to perigee 

with the DSS-14 planetary 

radar antenna at Goldstone, 

CA, but it appears no useful 

data were obtained. 

 

Consequently, the diameter 

of 2012 TC4 must be estimat-

ed from its absolute magni-

Astrodynamics 

Yet another recently discov-

ered near-Earth object (NEO) 

glided past Earth on 12 Octo-

ber 2012, approaching to 

about 25% of the Moon's dis-

tance when it reached perigee 

at 05:29 UT. Dubbed 2012 

TC4 shortly after it was first 

detected on 4 October, this 

NEO is a member of the 

Apollo group whose orbits 

cross Earth's and whose orbit 

periods exceed Earth's. 

 

In the case of this close flyby, 

2012 TC4 crosses Earth's orbit 

travelling inbound toward 

perihelion on 25.0 November 

2012 UT, when it will be 

about 91% of Earth's distance 

from the Sun. As illustrated 

Figure 1. Geocentric motion of 2012 TC4 and the Moon are plotted during 12 October 2012 UT. Plot perspective is from 75° 

north of the ecliptic plane. 

http://science.nasa.gov/science-news/science-at-nasa/2008/30jun_tunguska/
http://science.nasa.gov/science-news/science-at-nasa/2008/30jun_tunguska/
http://science.nasa.gov/science-news/science-at-nasa/2008/30jun_tunguska/
http://science.nasa.gov/science-news/science-at-nasa/2008/30jun_tunguska/


AIAA Houston Section Horizons November / December 2012 Page 19 

Page 19 

2012 TC4's heliocentric orbit 

are evident in Figure 2. This 

plot begins in late May 2011 

and ends in late January 

2014. A significant increase 

in 2012 TC4 aphelion is evi-

dent when the portion of its 

orbit beyond that of Mars is 

compared before and after 12 

October 2012's Earth encoun-

ter. 

 

(Continued on page 20) 

taken by 2012 TC4. Since 

2012 TC4 is moving about the 

Sun in generally the same 

direction as Earth on 12 Oc-

tober 2012, the gravity assist 

it receives increases its helio-

centric speed slightly. This 

also increases the orbit period 

of 2012 TC4, ensuring it re-

mains in the Apollo group. 

 

Effects of the 12 October 

2012 Earth gravity assist on 

Astrodynamics 
 

The direction of Earth's helio-

centric motion is annotated in 

Figure 1. Because 2012 TC4 

reaches perigee at a point 

behind Earth in its heliocen-

tric orbit, the NEO receives a 

gravity assist in the direction 

of Earth's heliocentric motion. 

This perturbation is evident in 

Figure 1 as a slight upward 

bend in the geocentric path 

(Continued from page 18) 

Figure 2. Heliocentric motion of 2012 TC4, the Earth, and Mars are plotted from late May 2011 until late January 2014 to 

illustrate effects of the NEO's Earth encounter on 12 October 2012. Plot perspective is from 44° north of the ecliptic plane. 
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sion we know did not occur) 

to 2.35 million km. Not sur-

prisingly, the time of perigee 

associated with this Earth 

encounter has a 3 uncertain-

ty of ±3085.1 min (±2.14 

days). Prior to 12 October 

1996, 2012 TC4 might have 

been an Apollo or an Aten. 

 

Finally, we must all be grate-

ful for any knowledge of 

2012 TC4. An object this 

small approaching Earth after 

perihelion is not observable 

until after perigee and can 

easily escape detection as it 

recedes into interplanetary 

space and dims beyond reach 

of instrumentation confined 

to Earth or its vicinity. 

TC4 position uncertainty in 

the recent past based on its 

JPL#17 orbit elements as 

obtained from the Horizons 

ephemeris server at http://

ssd.jpl.nasa.gov/?horizons on 

13 October 2012. Working 

backward in time, 2012 TC4 

position uncertainty incre-

ments at a greater rate before 

Mars is encountered on 24 

January 2011 at a periapsis 

distance near 13 million km. 

This encounter occurs near 

the 2012 TC4 aphelion before 

Figure 2's plot begins. As a 

consequence of 2011's Mars 

encounter, the previous 2012 

TC4 Earth encounter on 12 

October 1996 has a 3-

standard-deviations (3) peri-

gee distance ranging from 

4000 km (a statistical colli-

Astrodynamics 
Figure 1 geometry. The ap-

proximate time skew required 

for collision is therefore 3190 

s = 53.1 min earlier. If 2012 

TC4 had crossed Earth's orbit 

slightly earlier than the time 

skew necessary for collision, 

perigee would have been 

above Earth's leading hemi-

sphere with respect to its heli-

ocentric motion. The resulting 

gravity assist would then have 

reduced 2012 TC4 heliocen-

tric speed and orbit period. In 

this manner, 2012 TC4 could 

be transformed from an Apol-

lo to an Aten. 

 

Transformations between 

Apollos and Atens can occur 

with surprisingly high fre-

quency. For example, consid-

er a linear analysis of 2012 

List of Record-Setting Asteroid Close Approaches to Earth 
From Wikipedia, the free encyclopedia, excerpts prepared by Douglas Yazell, Editor, 10/17/12: 

List of record-setting asteroid close approaches to Earth is a list of events where an asteroid or meteoroid travels close to the 

Earth. [Another useful web site is http://neo.jpl.nasa.gov, NASA’s Near Earth Object Program.] 

Near-Earth-object detection technology greatly improved around the turn of the 21st century, so objects being detected as of 2004 

could have been missed only a decade earlier. By some definitions, an asteroid must be at least 50 meters in diameter; so the table 

lists objects smaller than this size separately, but this should not be taken as an endorsement of this particular definition of meteor-

oids vs. asteroids. Also, objects that enter and then leave Earth's atmosphere, so-called 'Earth-grazers', are separated, as entering the 

lower atmosphere can constitute an impact event rather than a close pass. 

The distances shown are approximate and from the surface of the Earth. 

Above: Trajectory of 2011 MD projected onto the 

Earth's orbital plane. Note from this viewing angle, the 

asteroid passes underneath the Earth. (NASA) 

Earth-crossing NEOs whose 

orbit periods are less than Earth's 

are members of the Aten group. 

How closely Apollos and Atens 

approach Earth is typically a 

critical matter of timing. In the 

case illustrated by Figure 1, an 

Earth collision would have oc-

curred if 2012 TC4 had crossed 

Earth's orbit approximately 

95,000/vE seconds earlier, where 

vE = 29.8 km/s is Earth's helio-

centric speed. This approxima-

tion assumes 2012 TC4 geocen-

tric motion is transverse to 

Earth's heliocentric motion, a 

condition roughly applicable to 

(Continued from page 19) 

Left: Image 

credit: 

NASA. These 

two images 

are the clos-

est (12.3k km 

at right) and 

farthest 

(6.5M km at 

left) from the 

list.  

Date - Name - Distance - Size 
(Sorted by Date) 

1) November 5, 2012 - 2007 PA8 - 6,500,000 km (17 ld) - 1.5-1.7 km 

2) October 12, 2012 - 2012 TC4 - 88,000 km - 17-30 m 

3) June 14, 2012 - 2012 LZ1 - 5,300,000 km (14 Ld) - 1000 m 

4) May 29, 2012 - 2012 KT42 - 14,440 km - 4-10 m 

5) May 28, 2012 - 2012 KP24 - 51,000 km - 25 m 

6) January 27, 2012 - 2012 BX34 - 65,390 km - 8 m 

7) November 8, 2011 - 2005 YU55 - 324,900 km - 400 m 

8) June 27, 2011 - 2011 MD - 12,300 km - 10 m 

http://en.wikipedia.org/wiki/List_of_record-setting_asteroid_close_approaches_to_Earth
http://en.wikipedia.org/wiki/Asteroid
http://en.wikipedia.org/wiki/Meteoroid
http://neo.jpl.nasa.gov/
http://en.wikipedia.org/wiki/Near-Earth_object
http://en.wikipedia.org/wiki/Earth-grazing_fireball
http://en.wikipedia.org/wiki/Impact_event
http://ssd.jpl.nasa.gov/sbdb.cgi?sstr=214869;orb=1;cov=0;log=0;cad=1#orb
http://en.wikipedia.org/wiki/2007_PA8
http://en.wikipedia.org/w/index.php?title=2012_TC4&action=edit&redlink=1
http://en.wikipedia.org/wiki/2012_LZ1
http://en.wikipedia.org/wiki/2012_KT42
http://en.wikipedia.org/w/index.php?title=2012_KP24&action=edit&redlink=1
http://en.wikipedia.org/wiki/2012_BX34
http://en.wikipedia.org/wiki/2005_YU55
http://en.wikipedia.org/wiki/2011_MD
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Current Events 

WASHINGTON -- NASA, 

the Russian Federal Space 

Agency (Roscosmos), and  

their international partners 

have selected two veteran 

spacefarers  for a one-year 

mission aboard the Interna-

tional Space Station in  2015. 

This mission will include col-

lecting scientific data im-

portant  to future human ex-

ploration of our solar system. 

NASA has selected  Scott 

Kelly and Roscosmos has 

chosen Mikhail Kornienko.  

 

Kelly and Kornienko will 

launch aboard a Russian So-

yuz spacecraft from  the Bai-

konur Cosmodrome in Ka-

zakhstan in spring 2015 and 

will land in  Kazakhstan in 

spring 2016. Kelly and 

Kornienko already have a  

connection; Kelly was a back-

up crew member for the sta-

tion's  Expedition 23/24 

crews, where Kornienko 

served as a flight engineer.  

 

The goal of their yearlong 

expedition aboard the orbiting 

laboratory  is to understand 

better how the human body 

reacts and adapts to the  harsh 

environment of space. Data 

from the 12-month expedition 

will  help inform current as-

sessments of crew perfor-

mance and health and  will 

determine better and validate 

countermeasures to reduce the  

risks associated with future 

exploration as NASA plans 

for missions  around the 

moon, an asteroid and ulti-

mately Mars.  

 

"Congratulations to Scott and 

Mikhail on their selection for 

this  important mission," said 

William Gerstenmaier, associ-

ate  administrator for Human 

Exploration and Operations at 

NASA  Headquarters in 

Washington. "Their skills and 

previous experience  aboard 

the space station align with 

the mission's requirements. 

The  one-year increment will 

expand the bounds of how we 

live and work in  space and 

will increase our knowledge 

regarding the effects of  mi-

crogravity on humans as we 

prepare for future missions 

beyond  low-Earth orbit."  

 

"Selection of the candidate for 

the one year mission was 

thorough and  difficult due to 

the number of suitable candi-

dates from the Cosmonaut  

corps," said head of Russian 

Federal Space Agency, Vladi-

mir Popovkin.  "We have 

chosen the most responsible, 

skilled and enthusiastic crew  

members to expand space 

exploration, and we have full 

confidence in  them."  

 

Kelly, a retired captain in the 

U.S. Navy, is from West Or-

ange, N.J.  He has degrees 

from the State University of 

New York Maritime College  

and the University of Tennes-

see, Knoxville. He served as a 

pilot on  space shuttle mission 

STS-103 in 1999, commander 

on STS-118 in 2007,  flight 

engineer on the International 

Space Station Expedition 25 

in  2010 and commander of 

Expedition 26 in 2011. Kelly 

has logged more  than 180 

days in space.  

 

Kornienko is from the Syzran, 

Kuibyshev region of Russia. 

He is a  former paratrooper 

officer and graduated from 

the Moscow Aviation  Insti-

tute as a specialist in airborne 

systems. He has worked in the  

space industry since 1986 

when he worked at Rocket 

and Space  Corporation-

Energia as a spacewalk hand-

book specialist. He was  se-

lected as an Energia test cos-

monaut candidate in 1998 and 

trained  as an International 

Space Station Expedition 8 

backup crew member.  

Kornienko served as a flight 

engineer on the station's Ex-

pedition  23/24 crews in 2010 

and has logged more than 176 

NASA, Roscosmos Assign Veteran Crew to 
Yearlong Space Station Mission 

NASA PRESS RELEASE, 11/26/12 

days in space.  

 

During the 12 years of perma-

nent human presence aboard 

the  International Space Sta-

tion, scientists and researchers 

have gained  valuable, and 

often surprising, data on the 

effects of microgravity  on 

bone density, muscle mass, 

strength, vision and other 

aspects of  human physiology. 

This yearlong stay will allow 

for greater analysis  of these 

effects and trends.  

 

Kelly and Kornienko will 

begin a two-year training pro-

gram in the  United States, 

Russia and other partner na-

tions starting early next  year. 

For Kelly's biographical information, visit:  

http://go.nasa.gov/SKelly 

For Kornienko's biographical information, visit:  

http://go.nasa.gov/MKornienko 

For more information about the Russian Federal Space Agency, visit:  

http://www.roscosmos.ru/ 

For more information about the International Space Station, visit:  

http://www.nasa.gov/station 

Join the conversation on Twitter by following the hashtag #ISS. To learn more about all the ways to Connect and Collaborate with 

NASA, visit:  

http://www.nasa.gov/connect 

http://www.nasa.gov/home/hqnews/2012/nov/HQ_12-406_ISS_1-Year_Crew.html 

Image credits: Top: Mikhail Kornienko. Image credit: NASA, Bill 

Stafford. Bottom: Scott Kelly, Image credit: NASA. 

http://go.nasa.gov/SKelly
http://go.nasa.gov/MKornienko
http://www.roscosmos.ru/
http://www.nasa.gov/station
http://www.nasa.gov/connect
http://www.nasa.gov/home/hqnews/2012/nov/HQ_12-406_ISS_1-Year_Crew.html
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joint research and technology 

projects and plans with indus-

tries, universities, other 

NASA centers, and govern-

ment agencies. Dr. Krishen 

has served at Virginia Tech as 

University Fellow for Tech-

nology Transfer, Office of 

Special Initiatives and Visit-

ing Professor on a special 

NASA assignment. He also 

served as Adjunct Professor at 

Rice University. Currently, he 

holds the appointment of Hon-

orary Professor for Delhi 

Technological University.  

 

“The future of human pres-

ence in space beyond Earth 

orbit has been the focus of 

NASA strategic planning ef-

forts for more than four dec-

ades. In the recent past, a re-

port [36 pages, June 4, 2012] 

titled, Voyages, Charting the 

Course for Sustainable Hu-

man Space Exploration was 

issued by NASA, which iden-

tifies a capability-driven ap-

proach. This presentation will 

critically examine the implica-

tions of the destinations on 

technology development and 

capability enhancement to 

show what developments 

should receive priority in the 

future to enable safe and af-

fordable human space mis-

sions. It will identify a set of 

questions that can lead to a 

successful prioritization of the 

technology development. In 

this context each destination 

and technology identified in 

this report will be discussed 

and rationale for the technolo-

gy prioritization provided.” 

 

Two documents referenced at 

the start of this event are (1) 

the October 2009 report of 

157 pages, Review of Human 

Spaceflight Plans Committee, 

Seeking a Human Spaceflight 

Program Worthy of a Great 

Nation, and (2) the 18-page 

June 2010 report titled Nation-

al Space Policy of the United 

States of America.  

 

This first and maybe final 

draft of this article is based 

only on prepared remarks from 

Dr. Krishen.  

 

Voyages is quoted as saying, 

“The foundation of NASA’s 

new approach, and future hu-

man space exploration, is the 

capabilities.” Three categories 

of capabilities are listed, trans-

portation (LEO crew and car-

go access, beyond Earth orbit 

crew and cargo access and in-

space propulsion), mission 

operations (ground and in-

space) and habitation and des-

tination (long-duration habita-

tion, mobile exploration mod-

ule, EVA systems, precursor 

robotics, human-robotic inter-

faces and destination systems.  

 

Page 4 of Voyages suggests 

exploration centered around 

cislunar space, particularly the 

Lagrange points, but Dr. 

Krishen expresses concern 

about costs for those opera-

tions as opposed to ISS opera-

tions or being on the Moon, 

even though the crew opera-

tions near the L2 Lagrange 

point can allow robotic equip-

ment tele-operation on the far 

side of the Moon.  

 

Voyages page 5 presents three 

types of benefits, technologies 

that benefit Earth (help the 

economy), engaging and in-

spiring new generations of 

explorers, and fueling the hu-

(Continued on page 23) 

Lunch & Learn Voyages: Charting the Course for Sustainable 
Human Space Exploration: A Review 
DR. KUMAR KRISHEN, FELLOW, SPDS, FELLOW, IETE, REPORTED BY DOUGLAS 
YAZELL, EDITOR 

A crowd of about thirty badged 

NASA/JSC civil servants and 

JSC contractors, including re-

tired NASA/JSC manager Nor-

man Chaffee, attended this 

event of Thursday, November 

15, 2012, in the Building 30A 

auditorium. The event organiz-

er was Dr. Satya Pilla, Chair of 

the AIAA Houston Section 

Program Management and 

Integration technical commit-

tee shown on our 45-person 

organization chart on our web 

site. Ron Sostaric, NASA/JSC, 

filled in as host for Dr. Pilla at 

the last minute due to the sud-

den health troubles of a mem-

ber of Dr. Pilla’s family.  

 

The following two paragraphs 

from the event flyer present a 

short speaker biography and a 

short preview of the presenta-

tion.  

 

“Dr. Kumar Krishen is the ST 

(federal grade) / Senior Scien-

tist / Lead Technologist for the 

Technology Transfer & Com-

mercialization Office, NASA 

Johnson Space Center (JSC), 

Houston, Texas, responsible 

for developing strategies for 

Below: The five Earth-Moon 

Lagrange points. Image credit: 

NASA. 

Above: Dr. Kumar Krishen. 

Image credit: NASA/JSC.  

http://www.nasa.gov/pdf/657307main_Exploration%20Report_508_6-4-12.pdf
http://www.nasa.gov/pdf/657307main_Exploration%20Report_508_6-4-12.pdf
http://www.nasa.gov/pdf/396093main_HSF_Cmte_FinalReport.pdf
http://www.whitehouse.gov/sites/default/files/national_space_policy_6-28-10.pdf
http://www.aiaahouston.org
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man spirit via our curiosity 

(present conveniences being 

products of past explorations). 

Dr. Krishen’s comments in-

clude worker-voyagers and 

Earth & space monitoring. He 

mentions populating environ-

mentally unfriendly places on 

Earth, including deep sea habi-

tats, and states that the Earth’s 

environment is changing. He 

also mentions harvesting plane-

tary resources for use on Earth.    

 

Voyages page 7 mentions four 

destinations, the Moon, Mars 

(and its moons), cislunar space 

and Near Earth Asteroids 

(NEAs). Dr. Krishen’s remarks 

include, “There is no priority, 

sequence or schedule for these 

destinations. Without this, there 

can be no mission by mission 

plan developed, nor can there 

be the ability to effectively es-

tablish a program-level or pro-

ject level budget to accomplish 

these missions.” He also writes, 

“For reasons of affordability, 

development of core capabili-

ties should not all necessarily 

be accomplished by NASA but 

divided among global partners 

with specific responsibilities.” 

 

Addressing Voyages pages 8-9, 

he directs our attention to the 

concept of the International 

Lunar Research Park (ILRP), 

recommending it as an exten-

sion of the ISS research park. 

He continues to recommend 

(Continued from page 22) ILRP as he addressed Voyages 

page 10.  

 

While Voyages pages 12-13 

addresses the benefits of ex-

ploring NEAs, Dr. Krishen 

continues to recommend the 

ILRP instead of NEA explora-

tion. Dr. Krishen’s prepared 

remarks then show general 

comments recommending ex-

tended stays on the Moon and a 

human mission to Mars rather 

than exploration of NEAs and 

habitation in cislunar space. 

Another general comment 

states, “Voyages is a good 

encyclopedia of exploration 

options and opportunities, but 

a prioritized plan for capabili-

ties keyed to missions is need-

ed right away!” 

Lunch & Learn 

Left: ILRP Phase 2, Lunar 

Robotic Village. Image credit: 

Google. 

Left: ILRP Phase 3, Long 

Term Human Settlement Be-

gins. Image credit: Google. 

Norman Chaffee, NASA/JSC retired, wrote that he agrees with the conclusions of Dr. Krishen, and Norman writes that our capabil-

ity-driven approach is new, since we used design reference missions focusing on specific goals in the past. Norman tells us that he 

fears that the capability-driven approach, such as the NASA/MSFC Space Launch System (SLS), may not be best, since this heavy-

lift rocket does not optimally address any specific mission and all possible missions are therefore compromised to some extent. Nor-

man continued his conversation with  us by saying, “That can be overcome to a good level by doing a series of design reference mis-

sions for the individual proposed applications to understand the compromises involved in accomplishment of each of them imposed 

by a single launch vehicle design. I was also interested in the authorship of the "Voyages" report [the focus of the lunch-and-learn]- 

it seems to be from the NASA Chief Engineer's Office at Langley and it is not clear what input was sought or given from NASA/

JSC, MSFC, and KSC. Nor do I recognize the name of the contractor group who apparently prepared the report. We need a lot more 

"meat" on these bones to decide what a reasonable set of programs would be, considering benefits to be achieved, cost required, 

schedule required, and international partnerships that might be possible.” 

https://sites.google.com/site/internationallunarresearchpark/
https://sites.google.com/site/internationallunarresearchpark/
https://sites.google.com/site/internationallunarresearchpark/
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New York, NY –– July 9, 2012 

–– This fall, Creative Time will 

launch The Last Pictures, an 

archival disc created by artist 

Trevor Paglen, into outer 

space, where it will orbit the 

earth for billions of years af-

fixed to the exterior of the 

communications satellite 

EchoStar XVI. To create the 

artifact, Paglen micro-etched 

one hundred photographs se-

lected to represent modern hu-

man history onto a silicon disc 

encased in a gold-plated shell, 

designed at the Massachusetts 

Institute of Technology (MIT) 

and Carleton College. The Last 

Pictures is both a message to 

the future and a poetic medita-

tion on the legacy of our civili-

zation. The images contained 

in the artifact constitute what 

the artist describes as “cave 

paintings from the 21st-

century,” as they will become 

one of the longest-lasting mate-

rial remnants of contemporary 

civilization. Following its 

launch from Kazakhstan in fall 

2012, the artifact will remain in 

the Earth’s geosynchronous 

orbit in virtual perpetuity. Au-

diences on earth will be able to 

experience the project through 

a series of public events and 

programs held in New York 

City, across the country, and 

around the world. 

 

Paglen developed The Last 

Creative Time Launches a New Work by Artist 
Trevor Paglen into Outer Space for Fall 2012 
CREATIVE TIME PRESS RELEASE 

  
 

years from now. The Last 

Pictures imagines a future 

Earth where there is no evi-

dence of human civilization 

beyond the derelict spacecraft 

we have left behind in our 

planet’s orbit. 

 

Creative Time Chief Curator 

Nato Thompson says, “In 

essence Copernicus used the 

skills of representation to 

transform our ideas of where 

the earth existed in the uni-

verse. In that spirit, Trevor 

Paglen’s project might just do 

the same for us, only by giv-

ing us a sense of the radically 

astonishing small space we 

hold in time. “ 

 

While the satellite-mounted 

(Continued on page 25) 

3AF MP 

Our French sister section is 

3AF MP, l’Association Aéro-

nautique et Astronautique de 

France, Midi-Pyrénées chap-

ter, www.3af-mp.fr. See the 

Section News pages for the 

3AF MP organization chart. 

More information is soon to 

be placed on our web site at  

www.aiaahouston.org, but 

that has not yet been trans-

ferred from our former web 

site, www.aiaa-houston.org.  

 

The relevant committee is in 

the technical branch of AIAA 

Houston Section, the Interna-

tional Space Activities Com-

mittee (ISAC), as shown on 

our organization chart. The 

ISAC is chaired by Ludmila 

Dmitriev-Odier.  

 

This article was created by 

Philippe Mairet, 3AF MP, and 

Douglas Yazell, AIAA Hou-

ston Section. We thank Jessica 

Shaefer, Creative Time Direc-

tor of Communications.  

Pictures through years of re-

search and consultation with 

leading philosophers, scien-

tists, engineers, artists, and 

historians and through a resi-

dency sponsored by the Visit-

ing Artists Program at MIT. 

The project originates from 

the idea that the communica-

tions satellites in Earth’s orbit 

will ultimately become the 

cultural and material ruins of 

the late 20th and early 21st 

centuries, far outlasting any-

thing else humans have creat-

ed. These geostationary satel-

lites, located above the equa-

tor at an altitude of 24,000 

miles, experience no atmos-

pheric drag, and will remain 

in orbit until our sun expands 

into a red giant and engulfs 

the earth about 4.5 billion 

The Last Pictures will Enter Perpetual Orbit and Remain on View  
Five Billion Years, Becoming a Cultural Artifact of Our Time 

Right: Cherry blossoms. Cour-

tesy of Al Jazeera English.  

http://www.3af-mp.fr/
http://www.aiaahouston.org
http://www.aiaa-houston.org
mailto:international2012@aiaahouston.org?subject=AIAA%20Houston%20Section%20Horizons%20newsletter%20ISAC%20email%20from%20reader
mailto:international2012@aiaahouston.org?subject=AIAA%20Houston%20Section%20Horizons%20newsletter%20ISAC%20email%20from%20reader
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an accompanying book co-

published by University of 

California Press and Creative 

Time Books. In partnership 

with The New York Public 

Library's LIVE from the 

NYPL program, Paglen and 

Creative Time will also pre-

sent an evening of perfor-

mances and conversations 

with leading scientists and 

philosophers to debut the pro-

ject in New York City’s Bry-

ant Park, coinciding with the 

EchoStar XVI satellite launch 

in fall 2012. 

  

“For almost forty years, Crea-

tive Time has been taking 

artists and publics to unex-

pected, exciting, thought-

provoking places around New 

York City, the nation, and the 

world –– and now, into outer 

space,” says Anne Pasternak, 

Creative Time’s President and 

Artistic Director. “As much as 

The Last Pictures is an oppor-

tunity for Creative Time to 

further its programs beyond 

our Earth, it is also an oppor-

tunity for artist Trevor Paglen 

to push his artistic practice 

into new realms. Trevor is 

known for stunning photo-

graphs that force us to rethink 

our environment in profound, 

historic ways. Now, with The 

Last Pictures, Trevor has cre-

ated an artwork that will like-

ly be a part of our skyscape 

for billions of years—even 

longer than multi-celled or-

ganisms have been on Earth. 

It is a timescale so vast, it is 

difficult for us to compre-

hend.” 

 

Joao Ribas, Curator of MIT’s 

List Visual Arts Center, says, 

"As human beings we’re used 

to thinking about time in 

terms of hours or years. The 

Last Pictures asks: how we do 

think about a deeper time 

beyond the human? Combin-

ing the metaphysical with the 

scientific, ecological, and 

(Continued on page 26) 

3AF MP 

  
 

artifact of The Last Pictures 

awaits deciphering by future 

civilizations, the project will 

also be shared with audiences 

on Earth. A display of a gold-

(Continued from page 24) plated disc at the Museum of 

Modern Art (MoMA) in New 

York City is planned for fall 

2012, and Paglen and Crea-

tive Time will present a series 

of artist talks, a website, and 

Left: Dust storm, Stratford, 

Texas. NOAA/Department of 

Commerce.  

Left: Grinnell Glacier, Glac-

ier National Park, Montana, 

1940. Glacier National Park 

Archives.  

Left: Grinnell Glacier, Glac-

ier National Park, Montana, 

2006. U.S. Geological Sur-

vey.  
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3AF MP 

  
 

video, data, and other sources 

to create artworks that reveal 

the unexpected and the pro-

found. Paglen’s work has 

been exhibited at The Metro-

politan Museum of Art, New 

York; the Tate Modern, Lon-

don; The Andy Warhol Muse-

um, Pittsburgh; Institute for 

(Continued on page 27) 

technological, Trevor Paglen 

forces us to think about our 

relation to time in a deep way, 

by encoding information 

about our presence on earth in 

materials that can last for very 

long time. A “cosmic message 

in a bottle,” the artifact he 

produced as an artist in resi-

dence through the MIT List 

Visual Arts Center continues 

his interest in the sky as a 

place where the past and fu-

ture meet." 

 

The Last Pictures is part of a 

long tradition of public inter-

sections of art and space, with 

direct reference to NASA and 

Carl Sagan’s Golden Record 

of 1977, a project that at-

tached to space probes phono-

graph records containing 

sounds and images portraying 

the diversity of life on earth 

and suggesting the possibility 

of communicating with extra-

terrestrial life forms and/or 

future humans. As much as 

Paglen’s project draws on 

past attempts at universal 

communication beyond the 

confines of time, it also rec-

ognizes the inevitable impos-

sibility of this task—that such 

communication can only be 

partial, fragmentary, and qua-

si-intelligible. Aware that The 

Last Pictures may never be 

discovered, Paglen also in-

tends this project to serve as a 

stark reminder of humanity’s 

fragility and as a meditation 

on our ultimate fate.   

 

Find out more at 

www.creativetime.org/

thelastpictures. 

 

ABOUT THE ARTIST 

 

Trevor Paglen has earned 

international renown for unit-

ing disparate disciplines – 

including science, contempo-

rary art, and journalism – to 

explore and document hidden 

worlds. He uses photography, 

(Continued from page 25) 

Right: Earthrise. NASA/

William Anders.  

Right: Glimpses of America, 

American National Exhibi-

tion, Moscow World’s Fair. 

Copyright 2012, Eames Of-

fice, LLC 

(www.eamesoffice.com).  

Right: Waterspout, Florida 

Keys. NOAA/Department of 

Commerce.   

http://www.eamesoffice.com
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Nanofabrication lab at MIT. 

Paglen’s residency was co-

sponsored by the MIT Visiting 

Artist Program and the MIT List 

Visual Arts Center. 

 

ABOUT THE CARLETON  

COLLEGE COLLABORATION 

 

Carleton College Astrophysicist Joel Weisberg collaborated 

with Trevor Paglen on the design of the scientific messages to 

potential discoverers etched into the artifact’s cover. These 

messages were inspired by the first communications sent into 

deep space aboard interplanetary spacecraft in the 1970s, and 

have been updated in light of advances in human knowledge 

and understanding in the intervening decades. Weisberg and 

Paglen have written a refereed scientific article, accepted for 

publication in Astronomical Journal, describing in detail the 

contents of the artifact cover and the reasons for the choices 

made in its creation. The article, "A Temporal Map in Geosta-

tionary Orbit: The Cover Etching on the EchoStar XVI Arti-

fact," is also available on the scientific preprint server on the 

web at arXiv.org. 

3AF MP 

  
 

Contemporary Art, Philadelph-

ia; San Francisco Museum of 

Modern Art; and the Massachu-

setts Museum of Contemporary 

Art, North Adams. Paglen is the 

author of three books. His first, 

Torture Taxi: On the Trail of 

the CIA’s Rendition Flights (co

-authored with AC Thompson; 

Melville House, 2006) was the 

first book to systematically de-

scribe the CIA’s “extraordinary 

rendition” program. His second 

book, I Could Tell You But 

Then You Would Have to be 

Destroyed by Me (Melville 

House, 2007), was an examina-

tion of the visual culture of 

“black” military programs. His 

third book, Blank Spots on a 

Map, was published by Dutton/

Penguin in early 2009. Paglen 

has held residencies at both the 

Massachusetts Institute of 

Technology as well as the 

Smithsonian Institution, and he 

received a B.A. from UC 

Berkeley, an M.F.A. from the 

School of the Art Institute of 

Chicago, and a Ph.D. in Geog-

raphy from UC Berkeley. 

  

ABOUT CREATIVE TIME 

 

Since 1974, Creative Time has 

presented the most innovative 

art in the public realm. The 

New York-based nonprofit has 

worked with over 2,000 artists 

to produce more than 335 

groundbreaking public art pro-

jects that have ignited the pub-

lic's imagination, explored ideas 

that shape society, and engaged 

millions of people around the 

globe. 

 

For more information on Crea-

tive Time’s programming, 

please visit 

www.creativetime.org. 

 

ABOUT ECHOSTAR  

CORPORATION 

 

EchoStar Corporation, which 

donated both the services of its 

engineers and space on its next 

(Continued from page 26) satellite, is the premier global 

provider of satellite operations, 

delivering innovative network 

technologies and managed net-

work services for private and 

government customers in more 

than 100 countries. As a multi-

ple Emmy Award-winning 

company that has pioneered 

advancements in the TV indus-

try and video technology for 

nearly 30 years, EchoStar has 

had a major influence on the 

ways in which consumers inter-

act with visual information. 

 

ABOUT THE  

MIT COLLABORATION 

 

Visiting Artist Trevor Paglen 

was in residence at MIT in 2011 

to research and develop a new 

artwork designed to last billions 

of years in an extreme environ-

ment: geostationary space orbit 

around the earth. Paglen sought 

out MIT researchers Professor 

Karl. K. Berggren of the MIT 

Research Lab for Electronics, 

Associate Professor Brian L. 

Wardle from the Department of 

Aeronautics and Astronautics, 

and graduate student Adam 

McCaughan from the Quantum 

Nanostructure and Nanofabrica-

tion Group to explore materials 

and fabricate a lightweight, 

encodable, ultra durable silicon 

wafer etched with images using 

specialized equipment in the 

Quantum Nanostructure and 

Left to right: Nato Thomp-

son, Chief Curator, Creative 

Time, artist Trevor Paglen, 

poet Tracy K. Smith, at the 

September 19, 2012 The 

Last Pictures event at Bry-

ant Park, Upper Terrace, 

New York City. Photograph 

by Sam Horine, courtesy of 

Creative Time.  

Above: The disks containing the images.  

http://arxiv.org/
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Staying Informed The Latest Lecture (Thursday, November 15, 2012)  in the Public Lecture Series  

Cosmic Explorations: A Speaker Series 

from The Lunar and Planetary Institute  

 

http://www.lpi.usra.edu/education/lectures/videos/Huterer/ 

http://www.lpi.usra.edu/education/lectures/flyers/111512/bigBang.pdf 

 

 

Free Video Now 

Availalble! 

Right: Image credits: The Lunar 

and Planetary Institute web site 

screen capture images.  

2014? 

The Vision for Space Exploration: A Brief History by Paul Spudis in blog entries one through 

five at his blog, Spudis Lunar Resources. This is a history written by an insider. It starts in Janu-

ary of 2004 with the announcement of the Vision for Space Exploration (VSE) by President 

George W. Bush, then brings us up to date in November of 2012. Included are the 2004 Aldridge 

Commission (Paul Spudis was a member.), Michael Griffin’s 2005 Exploration Systems Archi-

tecture Study (ESAS), Constellation, and the 2010 cancellation of Constellation.  

 

As for the space shuttle program, “It was formally scheduled for mandatory retirement in 2010 in 

accord with the directives President George W. Bush issued on January 14, 2004 in his Vision 

for Space Exploration.” [Wikipedia] From the Paul Spudis blog entry part three of five, “The 

VSE concept of an incremental and sustainable space program had been abandoned. The archi-

tecture chosen was an answer to a question that had not been asked. If the mission was to be one 

of “go to Mars, like we did to the Moon,” ESAS served the purpose intended. The retirement of 

the Shuttle, like Cortez burning his ships, was meant to have left the crew “motivated.” No Presi-

dent or Congress would ever take the drastic and presumably wildly unpopular step of terminat-

ing the human spaceflight program once the Shuttles were gone – would they?” 

Above: The cover of the Al-

dridge Commission report. Im-

age credit: Wikipedia.  

Scheduled 

AIAA Daily Launch 

NASA Scientists Find Most Accurate Climate Models 

 

Alabama Live (11/12, Roop) reported, “In what NASA says could be ‘a breakthrough in the 

longstanding quest to narrow the range of global warming expected in the coming decades,’ sci-

entists in a new analysis say they have found the most accurate climate models. Those models, 

unfortunately, show temperature increases in the coming century on the high side of the range 

now considered most likely. ... Scientists led by John Fasullo and Kevin Trenberth compared 

how well 16 leading climate models reproduced relative humidity recorded in the tropics and 

subtropics. They used NASA satellites and a NASA data analysis.” 

        The Minneapolis Star Tribune (11/10, Vastag) reported, “Looking back at 10 years of at-

mospheric humidity data from NASA satellites, the pair examined two dozen of the world's most 

sophisticated climate simulations. They found the simulations that most closely matched humid-

ity measurements were also the ones that predicted the most extreme global warming.” 

http://www.lpi.usra.edu/education/lectures/flyers/111512/bigBang.pdf
http://www.lpi.usra.edu/
http://www.lpi.usra.edu/education/lectures/videos/Huterer/
http://www.lpi.usra.edu/education/lectures/flyers/111512/bigBang.pdf
http://www.lpi.usra.edu/education/lectures/videos/Huterer/
http://www.lpi.usra.edu/education/lectures/videos/Huterer/
http://www.lpi.usra.edu/education/lectures/videos/Huterer/
http://www.spudislunarresources.com/blog/the-vision-for-space-exploration-a-brief-history-part-1/
http://www.spudislunarresources.com/blog/the-vision-for-space-exploration-a-brief-history-part-1/
http://www.spudislunarresources.com/blog/the-vision-for-space-exploration-a-brief-history-part-1/
http://en.wikipedia.org/wiki/Space_shuttle_program#Retirement
http://www.spudislunarresources.com/blog/the-vision-for-space-exploration-a-brief-history-part-3/
http://en.wikipedia.org/wiki/Spanish_conquest_of_the_Aztec_Empire#Scuttling_the_fleet
http://en.wikipedia.org/wiki/Vision_for_Space_Exploration
http://blog.al.com/breaking/2012/11/global_warming_breakthrough_sa.html
http://www.startribune.com/nation/178279951.html?refer=y
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Staying Informed 

  
 

 

 

 

 

 

Free Video  

Now Available! 

Left: Image credit: PBS.  

Left and below: Three screen capture images from 

the Rice University web site and YouTube video:  

http://youtu.be/o2IiATREYDM 

Ravi Prakash and Bobak Ferdowsi of the Mars 

Curiosity team, based at NASA's Jet Propulsion 

Laboratory, spent Nov. 1 at Rice University, where 

they met with engineering students and gave a 

public Space Frontiers Lecture. More information 

at the Rice Space Institute, http://rsi.rice.edu. 

Above: A model of the NASA Mars rov-

er Curiosity at the Rice University pub-

lic Space Frontiers Lecture by Curiosi-

ty engineers Ravi Prakash and Bobak 

Ferdowsi. Karin and Steve attended 

with their son Eagle. The hands of Ste-

ve and Eagle are visible in the picture. 

Image credit: Douglas Yazell.  

Above: 201211190020hq (19 Nov. 2012) --- 

Expedition 33 crew members; Commander 

Sunita Williams of NASA, Flight Engineers 

Akihiko Hoshide of Japan Aerospace Explo-

ration Agency (JAXA), and Yuri Malenchen-

ko of Russian Federal Space Agency 

(Roscosmos) are driven from Russian 

search and rescue helicopters to the main 

terminal at the Kustanay Airport in Kazakh-

stan a few hours after they landed their So-

yuz spacecraft in a remote area outside the 

town of Arkalyk, Kazakhstan on Nov. 19, 

2012 (Kazakhstan time). Williams, Hoshide 

and Malenchenko returned from four 

months onboard the International Space 

Station. Photo credit: NASA/Bill Ingalls. 

Above: December 3, 2012. Artist’s con-

cept of an Orion spacecraft and the Euro-

pean-built module. Image source: Hun-

stville Times, Lee Roop reporting. Image 

credit: The European Space Agency 

(ESA). Huntsville Times headline: Europe 

will help build key Space Launch System 

Component, NASA Official Says 

(Updated).  

Science (an AIAA subject) & Religion: A blog entry from SciGuy Eric Berger in the 

Houston Chronicle, November 30, 2012. Pat Robertson: “If you fight science, you 

are going to lose your children.” 

http://www.pbs.org/wgbh/pages/frontline/climate-of-doubt/
http://www.pbs.org/wgbh/pages/frontline/climate-of-doubt/
http://www.pbs.org/wgbh/pages/frontline/climate-of-doubt/
http://youtu.be/o2IiATREYDM
http://rsi.rice.edu
http://blog.al.com/breaking/2012/11/europe_will_help_build_key_spa.html
http://blog.chron.com/sciguy/2012/11/pat-robertson-if-you-fight-science-you-are-going-to-lose-your-children/
http://blog.chron.com/sciguy/2012/11/pat-robertson-if-you-fight-science-you-are-going-to-lose-your-children/
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The Minor Planet Center re-

ported discovery of near-

Earth object (NEO) 2012 

UV136 on 24 October 2012.  

Orbit data inferred from ini-

tial 2012 UV136 observations 

are available from the Jet Pro-

pulsion Laboratory's (JPL's) 

Horizons ephemeris service at 

http://ssd.jpl.nasa.gov/?

horizons and are used 

throughout this report.  Hori-

zons data indicate closest ap-

proach to Earth will occur 

10.3 November 2012 UT at a 

distance of 2.2 million km.  

At that time, 2012 UV136 is 

crossing Earth's orbit inbound 

toward perihelion at 87% 

Earth's distance from the Sun 

on 26 January 2013. 

 

In lieu of any planetary radar 

observations for 2012 UV136, 

its effective spherical diame-

ter d must be estimated based 

on Horizons absolute magni-

tude H = 25.57.  These esti-

mates produce d = 13 m to 59 

m, assuming a plausible albe-

do ranging from 60% to 3%, 

respectively.  While 2012 

UV136 has unremarkable di-

mensions, its orbit is arguably 

the third most accessible 

among known NEOs.  An 

authoritative, if subjective, 

accessibility metric is provid-

ed by the NEO Human Space 

Flight Accessible Targets 

Study (NHATS, pronounced 

"gnats") website at http://

neo.jpl.nasa.gov/nhats/.  In a 

cooperative arrangement be-

tween the Goddard Space 

Flight Center and JPL, 

NHATS data are generated 

and posted to this website on 

a daily basis.  Using default 

accessibility criteria, NHATS 

  
 

2013, this NEO should there-

fore be just about as observa-

ble as at its discovery.  These 

two observing windows, with 

2012 UV136 crossing Earth's 

orbit inbound towards perihe-

lion, are illustrated in Figure 

1.  Dotted projection lines 

onto Earth's orbit plane (the 

ecliptic) in Figure 1 indicate 

2012 UV136 is slightly below/

south of the ecliptic when 

Earth's orbit is crossed in-

bound before perihelion and 

slightly above/north of the 

ecliptic when Earth's orbit is 

crossed outbound after perihe-

lion.  Small position devia-

tions from the ecliptic by 

2012 UV136 are due to its 2.3° 

orbit inclination with respect 

to that plane. 

 

Inbound Earth orbit crossings 

are at an ecliptic longitude 

corresponding to November 

in Earth's orbit, and Earth 

happens to be very nearly in-

phase with 2012 UV136 at 

these crossings in 2012 and 

2013.  Outbound crossings of 

Earth's orbit occur at ecliptic 

longitudes corresponding to 

April/May, and reasonably in-

phase approaches with Earth 

will not occur there until 

2019.  Assuming 2012 UV136 

OCC is low enough for relia-

ble planning, any of these in-

phase Earth orbit crossings 

offers a human mission op-

portunity with relatively short 

duration and low propulsion 

requirements. 

 

Phasing trends for 2012 UV136 

with respect to Earth over 

multiple heliocentric revolu-

tions are best inferred using a 

relative motion coordinate 

tallies the number of compli-

ant round-trip trajectories to 

2012 UV136 with launch dates 

from 2015 through 2040, ar-

riving at the sum n = 

2,105,050 using data available 

on 1 November 2012.  This 

value is exceeded only by 

NEOs 2000 SG344, (n = 

3,302,718; d = 19 m to 85 m) 

and 1991 VG (n = 2,737,560; 

d = 4 m to 16 m) under the 

same default NHATS criteria. 

 

Both 2000 SG344 and 1991 

VG have an orbit condition 

code OCC = 2, meaning their 

respective orbit solutions are 

stable, even over decades of 

position prediction into the 

past or future.  Consequently, 

we could hope to reliably plan 

human or robotic missions to 

these highly accessible NEOs 

when opportunities arise.  

With only 49 observations 

extending over a 9-day inter-

val, 2012 UV136 has OCC = 5 

as of 1 November 2012.  Alt-

hough a minimal number of 

observations with poor quality 

can drive OCC values as high 

as 9, a few nominal-quality 

observations will typically 

achieve OCC = 6.  Additional 

observations over a more ex-

tended period will be neces-

sary before 2012 UV136 OCC 

can be reduced to 3 or less.  

At OCC > 3, this NEO's re-

covery after passing into 

Earth's daytime sky during 

mid-November 2012 may be 

problematic. 

 

There is real hope for further 

2012 UV136 OCC reduction 

because its orbit period is 

currently less than 2% longer 

than Earth's.  In October 

Astrodynamics A Newly Discovered “Highly Accessible” NEO 
DANIEL R. ADAMO, ASTRODYNAMICS CONSULTANT 

system rotating with the 

Earth/Sun line.  Figure 2 uti-

lizes such a system, called 

Local Vertical Curvilinear 

(LVC), to illustrate 2012 

UV136 geocentric relative mo-

tion over the 3-year interval 

centered near its discovery 

date.  Locations to the right of 

Earth in Figure 2 are ahead of 

Earth in its heliocentric orbit, 

and locations to the left are 

behind.  Direction towards the 

Sun is downward throughout 

Figure 2 because the horizon-

tal LVC axis running through 

Earth (called the Vbar) maps 

a heliocentric circular arc.  

Consequently, 2012 UV136 

tends to move rightward when 

located below the Vbar in 

Figure 2 and move leftward 

when located above the Vbar.  

Perihelion for 2012 UV136 

occurs near the bottom of 

each Figure 2 LVC loop, and 

aphelion occurs near the top 

of each loop. 

 

The gross phasing trend over 

one or more LVC loops in 

Figure 2 is leftward, indicat-

ing 2012 UV136 spends more 

time outside Earth's orbit than 

inside it.  An Earth orbit 

crossing by 2012 UV136 in 

Figure 2 corresponds to a 

Vbar crossing.  Because 2012 

UV136 tends to phase behind 

Earth and also crosses its or-

bit, it is a member of the 

Apollo class of NEOs. 

 

Phasing trend variations are 

most easily perceived among 

the 4 Vbar crossings with 

2012 UV136 inbound toward 

the Sun at the left of Figure 2.  

Note particularly the spacing 

of these November crossings 

(Continued on page 31) 
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along the Vbar in years 2011 

through 2014.  The greatest 

phase rate occurs between the 

2011 and 2012 inbound Vbar 

crossings.  Because the close 

Earth approach in November 

2012 occurs with 2012 UV136 

leading Earth in its heliocen-

tric orbit, gravity perturba-

tions from Earth lower both 

aphelion and perihelion.  As a 

result, phase rate from No-

vember 2012 until the next 

Earth close approach in No-

vember 2013 is reduced with 

respect to the preceding year.  

The more distant Earth ap-

(Continued from page 30) 

  
 

Additional Earth perturba-

tions will be accumulated by 

2012 UV136 over the ensuing 

several years.  Horizons pre-

dictions into the mid-2020s 

indicate 2012 UV136 will have 

an orbit period of 370 days 

after Earth perturbations from 

outbound Vbar crossings have 

run their course.  Approxi-

mate heliocentric angular 

rates for Earth and 2012 

UV136 can be computed as the 

quotients 1 = 360/365 = 

0.9863°/day and 2 = 360/370 

= 0.9730°/day, respectively.  

(Continued on page 32) 

proach in November 2013 

occurs with 2012 UV136 trail-

ing Earth in its heliocentric 

orbit, partially neutralizing 

Earth perturbations accumu-

lated in 2012.  An intermedi-

ate phase rate is therefore 

apparent in Figure 2 from 

November 2013 until Novem-

ber 2014. 

 

After the November 2013 

Earth approach, 2012 UV136 

phase rate remains reasonably 

constant until additional out-

bound Vbar crossings in 

April/May approach Earth 

closely beginning in 2019.  

Astrodynamics 

Figure 1.  This heliocentric inertial plot shows the motion of Venus (red), Earth (green), and 2012 UV136 (blue) during the 

year following this NEO's discovery.  Perspective is from 45° above/north of the ecliptic. 
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The difference 1 - 2 = 

0.0133°/day approximates 

2012 UV136 average heliocen-

tric phase rate with respect to 

Earth.  Ignoring further per-

turbations, this phase rate 

permits Earth to catch up with 

2012 UV136 and begin addi-

tional close approaches (along 

with human mission opportu-

nities) after one synodic peri-

od TS = 360/0.0133 = 27,068 

(Continued from page 31) 

  
 

height targeting 2012 UV136 

intercept, rendezvous with 

2012 UV136, depart 2012 

UV136 for Earth and, if neces-

sary, ensure Earth's atmos-

phere is entered at a speed 

less than 12.0 km/s) according 

to the vertical scale at right in 

Figure 3.      This PCC maps 

vTOT-colored pixels in a 2-

dimensional array with Earth 

departure date being the hori-
(Continued on page 33) 

days = 74 years. 

 

The "boom and bust" varia-

tion in 2012 UV136 human 

mission opportunities over the 

coming years is illustrated in 

Figure 3's pork chop chart 

(PCC).  Coloration of each 

pixel in the PCC represents 

total mission change-in-

velocity (vTOT, the sum of 

impulses required to depart a 

circular Earth orbit at 400 km 

Astrodynamics 

Figure 2.  This geocentric plot of 2012 UV136 motion projected onto the ecliptic plane is in a coordinate system rotating with 

the Earth/Sun line.  It permits detailed study of Earth perturbations accumulated by this NEO over multiple orbits. 
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zontal coordinate and round-

trip mission duration being 

the vertical coordinate.  Note 

how prolific mission opportu-

nities with a roundtrip flight 

time less than 450 days prior 

to an Earth departure date in 

2020 fall off dramatically 

thereafter.  By 2030, none 

exist, and TS for 2012 UV136 

suggests no mission opportu-

nities satisfying NHATS cri-

(Continued from page 32) 

  
 

ing to NEO accessibility for 

human space flight.  An orbit 

period similar to Earth's may 

facilitate a NEO's observation 

from Earth over an extended 

time interval, but this condi-

tion may also place an other-

wise accessible NEO on the 

other side of the solar system 

from Earth during a program-

matically convenient launch 

season. 

teria will be encountered for 

decades to follow. 

 

Despite having an Earthlike 

orbit, 2012 UV136 could also 

have abysmally low NHATS 

accessibility as measured by n 

if missions are constrained to 

launch at times other than the 

default interval from 2015 

through 2040.  Launch date 

constraints are but one of 

many subjective aspects relat-

Astrodynamics 

Figure 3.  A PCC computed for 2012 UV136 according to NHATS mission viability criteria is reproduced as posted to the 

NHATS website.  Note the dearth of NHATS-compliant mission opportunities from 2030 through 2040. 
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ern hemisphere to the north-

ern hemisphere very quickly. 

 

More details on 2012 DA14 

and its upcoming close ap-

proach to Earth can be found 

at JPL’s Small-Body Data-

base Browser at, http://

ssd.jpl.nasa.gov/sbdb.cgi?

sstr=2012+DA14&orb=1  

 

An animation of the fly-by 

has been created in Cos-

mographia, and is available 

on YouTube at, http://

www.youtube.com/watch?

v=S7YTmS6U8WM . 

this asteroid is expected to travel 

within the ring of the Clarke 

orbit (i.e. within GEO). 

 

The asteroid will pass Earth on 

the night side of the planet. Just 

before passing into the shadow 

of the Earth, the asteroid’s 

brightness will reach approxi-

mately magnitude 7, which is 

just beyond the range observable 

with the unaided eye. A small 

telescope should be able to im-

age this object passing through a 

field of stars. With a relative 

velocity of 7.8 km/sec, 2012 

DA14 will travel from the south-

With all the apprehension 

surrounding December 21st, 

2012, there is another date to 

consider in mid-February, 

2013. A 40 meter diameter 

asteroid will make a very 

close pass to the Earth on 

Friday, February 15th, but 

there is no danger of a colli-

sion. The object is known as 

2012 DA14 and was first ob-

served by the OLM Observa-

tory at La Sagra, Spain. This 

pass will have a perigee of 

about 14,000 miles or about 

3.5 Earth radii above the 

Earth’s surface. As a result, 

Asteroid 2012 DA14’s February 2013 Fly-By 
DR. PATRICK E. RODI 

Astrodynamics 

Figure 1. Sketch Showing the 2012 DA14 Pass on February 15th, 2013. 

Above: Dr. Patrick E. Rodi at 

the AIAA Houston Section 

2012 Annual Technical Sym-

posium, as reported on page 

14 in the May / June 2012 

issue of Horizons. Image cred-

it: Douglas Yazell.  

http://ssd.jpl.nasa.gov/sbdb.cgi?sstr=2012+DA14&orb=1
http://ssd.jpl.nasa.gov/sbdb.cgi?sstr=2012+DA14&orb=1
http://ssd.jpl.nasa.gov/sbdb.cgi?sstr=2012+DA14&orb=1
http://www.youtube.com/watch?v=S7YTmS6U8WM
http://www.youtube.com/watch?v=S7YTmS6U8WM
http://www.youtube.com/watch?v=S7YTmS6U8WM
http://www.aiaahouston.org/Horizons/Horizons_2012_05_and_06.pdf
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In our May 2011 issue we started 

our series “EAA/AIAA profiles in 

general and experimental avia-

tion” with Lance Borden, who is 

rebuilding his Inland Sport air-

plane, an aircraft manufactured 

by his grandfather’s 1929 - 1932 

company. The second in this se-

ries was a profile of Paul F. Dye. 

The third profile will appear as 

soon as possible. This series was 

suggested by Richard Sessions of 

EAA Chapter 12. 

The Experimental Aircraft Association (EAA) 
Chapter 12 (Houston) 

Ideas for a meeting? Contact Richard at rtsessions[at]earthlink.net, Chapter 12 web site: 

www.eaa12.org. Another email contact: eaachapt12[at]gmail.com. As of April 13, 2012, EAA 

Chapter 12 is meeting on the first Tuesday of month, based on the calendar on the web site.  

Experimental Aircraft Association (EAA) web site: www.eaa.org 

Scheduled/Preliminary Chapter 12 Event/Meeting Ideas and Recurring Events: 

1st Saturday of each month – La Grange TX BBQ Fly-In, Fayette Regional (3T5) 

1st Saturdays – Waco/Macgregor TX (KPWG), Far East Side of Field, Chap 59, Pancake 

Breakfast with all the goodies 8-10 AM, Dale Breedlove, jdbvmt[at]netscape.com 

2nd Saturdays – Conroe TX Chapter 302 10 AM Lone Star Builder’s Ctr, Lone Star Executive 

2nd Saturdays – Lufkin TX Fajita Fly-In (LFK) 

2nd Saturdays – New Braunfels TX Pancake Fly-In 

3rd Saturdays – Wings & Wheels, 1941 Air Terminal Museum, Hobby Airport, Houston TX 

3rd Saturdays – Jasper TX BBQ Lunch Fly-In (JAS) 

3rd Saturdays – Tyler TX Breakfast Fly-In, 8-11, Pounds Field (TYR) 

4th Saturdays – Denton TX Tex-Mex Fly-In 

4th Saturdays – Leesville LA Lunch Fly-In (L39) 

4th Saturdays – Shreveport LA Lunch Fly-In (DTN) 

Last Saturdays – Denton Fly-In 11AM-2 PM (KDTO) 

The EAA’s Chapter 12, located at Ellington 

Field in Houston, Texas, is an organization 

that promotes all forms of recreational avia-

tion. The organization includes interest in 

homebuilt, experimental, antique and classic, 

warbirds, aerobatic aircraft, ultra lights, heli-

copters and commercially manufactured air-

craft and the associated technologies. 

 

This organization brings people together 

with an interest in recreational aviation, fa-

cilitating social interaction and information 

sharing between aviation enthusiasts. Many 

of the services that EAA offers provide valu-

able support resources for those that wish to 

develop and improve various skills related 

to aircraft construction and restoration, pi-

loting, aviation safety and aviation educa-

tion. 

Every individual and organization with an 

interest in aviation and aviation technology 

is encouraged to participate. (EAA member-

ship is not required, but encouraged.) Meet-

ings are generally from 6:30 PM to 9:00 PM 

at Ellington Field in Houston Texas. We 

welcome everyone. Come as you are and 

bring a guest; we are an all-aviation friendly 

organization! 

 

Mission  

Above: The Long-EZ belonging 

to Richard Sessions at the Wings 

Over Houston 2012 airshow. 

Image credit: Douglas Yazell.  

Left: The blue airplane belongs 

to Louise Hose, and the airplane 

next to it belongs to Paul Dye. 

Paul is profiled in an earlier 

issue of Horizons (the July / Au-

gust 2011 issue). Those two air-

craft contribute nicely to a great 

EAA display (including two gy-

rocopters) at the Wings Over 

Houston 2012 airshow. Image 

credit: Douglas Yazell. 

http://www.gofundme.com/AndysArmy
http://www.aiaahouston.org/Horizons/Newsletter_2011_08.pdf
mailto:rtsessions@earthlink.net
http://www.eaa12.org/
mailto:eaachapt12@gmail.com
http://www.eaa.org/
mailto:jdbvmt@netscape.com
http://www.aiaahouston.org/Horizons/Newsletter_2011_08.pdf
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giving it lots more room to 

turn around. Unfortunately, 

some trailers were parked in 

our way and we had to im-

provise. It was a tight fit, but 

we were able to get it on the 

ramp without crossing the 

line. This is why you saw 

them park it, then pull out, 

and park again. The airport 

also closed down runway 

12R and so the B-17 would 

be operating out of runway 4 

most of the day, meaning it 

would have to taxi out, and 

turn to the right (instead of 

the left - as we had originally 

planned), blasting everything 

(Continued on page 37) 

trips in and out of our ramp. 

 

In the atrium, we were treated to 

the sounds of the Jazz Connec-

tion Band while they played 

tunes from the 1940s! 

 

Out front, we hosted about fifty 

of the members of Houston 

JeepPeople. They filled up eve-

ry bit of our parking lot and then 

some! 

 

In case you're wondering why 

the only plane on the ramp the 

entire day was the B-17, this is 

because we had some logistical 

issues with positioning the B-17. 

Originally it was to operate 

much farther south than it did, 

A spectacular Wings & Wheels Saturday lunch event took place at the museum on Novem-

ber 17, 2012, one of the monthly (usually the third Saturday of the  month) Wings & Wheels 

events costing only $7 admission (11:00 AM to 3:00 PM). The featured attraction was the WW II 

B-17G airplane from the Commemorative Air Force (CAF), but there was much more. Museum 

volunteers already have the event report completed on the museum’s web site, including about 

100 photographs!  

The remainder of this column for this month is taken from the museum web site’s report of 

this November 2012 Wings & Wheels.  

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

Museum 

This is a  bimonthly column 

about the 1940 Air Terminal 

Museum, a 2008 addition to 

the list of AIAA Historic Aero-

space Sites. The museum is 

restored and operated by the 

non-profit Houston Aeronauti-

cal Heritage Society. 

 

1940 Air Terminal Museum 

8325 Travelair Street 

Houston, Texas 77061 

(713) 454-1940 

Texas Raiders Day! 

 

This month was all about the 

big green plane, The Com-

memorative Air Force's B-

17 "Texas Raiders"! 

 

Joining the B-17 on the ramp 

were two of the vehicles from 

the Sixth Cavalry Historical 

Association. The owner, Rob-

ert Singer was on hand to 

show of these beautiful vehi-

cles. A big thanks to Tim 

Landers and museum volun-

teer Phil LaBox for arranging 

their visit. 

 

The CAF folks sold rides to 

many people and made two 

http://www.jazzconnectionband.com/
http://www.jazzconnectionband.com/
http://www.meetup.com/Houston-JeepPeople/
http://www.meetup.com/Houston-JeepPeople/
http://www.1940airterminal.org
http://www.gulfcoastwing.com/
http://www.gulfcoastwing.com/
http://www.gulfcoastwing.com/
http://www.6thcav.net/
http://www.6thcav.net/
http://www.gulfcoastwing.com/
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in its wake. This was the reason we decided to park the fly-in planes down at our hangar, along with our 

raffle plane, and also why we put everyone behind the fence to reduce the effect of the prop wash. 

 

Preview of the Recent Wings & Wheels for Saturday, November 17, 2012 

 

This month we are honored to welcome the B-17G Texas Raiders to our ramp, fresh from another great display at Wings Over Hou-

(Continued from page 36) 

(Continued on page 38) 

Museum 

The Commemorative Air Force presents the Texas Raiders B-17, November 17, 2012, at the 1940 Air Terminal Museum, Hobby Air-

port, Houston, Texas USA. All images are from the museum’s web site. Photographers often include Andrew Broadfoot, Blair 

McFarlain and Michael Bludworth. Their planespotting photographs are often seen at www.houstonspotters.net. 

http://www.andrewbroadfoot.com/
http://www.houstonspotters.net
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ston! This aircraft is not only 

a wonderful example of the 

numerous bombers that 

helped win the second World 

War, it is also a wonderful 

example of the results of the 

tireless efforts by volunteers 

such as those in the Com-

memorative Air Force, Gulf 

Coast Wing, to preserve and 

restore these great pieces of 

aviation history. 

 

Texas Raiders is a very 

hardworking plane, not only 

(Continued from page 37) Museum during its service to this coun-

try from 1945 to 1955 and its 

service as a civilian aerial 

photo platform from 1957 to 

1967, but also for its longest 

tour, from 1967 to today as 

one of the many historical 

aircraft the CAF operates. 

After two major restorations 

and several awards on the 

airshow circuit, the TR took a 

much needed breather and 

was once again disassembled 

and restored just two hangars 

down from the 1940 Air Ter-

minal Museum, emerging 

Above: This year’s raffle airplane could be yours for $50.  

Above: The fly-in airplanes were parked in the hangar in order 

to avoid prop wash from the B-17.  

once again in October of 2009 

to rejoin the CAF fleet. We at 

the Museum were very happy 

to see TR undergoing its taxi 

tests right down Taxiway 

Golf! 

Texas Raiders will be 

on display on our ramp and 

will be selling rides! There 

are only eleven airworthy B-

17s in the world. Don't miss 

your chance to ride on one! 

Please visit 

www.gulfcoastwing.com and 

click on B-17 Airplane Rides 

(Continued on page 39) 

http://www.6thcav.net/
http://www.gulfcoastwing.com
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Museum 
for more information. 

 

As always, we welcome any 

and all aircraft to our ramp. 

Visit our website for updates, 

or just stop by Houston Hob-

by Airport on the third Satur-

day and let's see what flies in! 

 

On the car side we're welcom-

ing Houston JeepPeople, a 

family-oriented club that was 

formed in 2008 dedicated to 

four-wheeling and enjoying 

(Continued from page 38) their Jeeps! Among their 

goals are promoting Jeeping 

as wholesome family fun, 

practicing ethical, environ-

mentally-conscious use of 

public and private lands, and 

supporting the Tread Lightly 

program from the Texas Mo-

torized Trails Coalition. 
 

Learn about the great 

offroad fun that you can find 

in our wonderful state with 

these great people! As they 

say, it's not just about the 

Jeep, it's about the people! 

http://www.jazzconnectionband.com/
http://www.meetup.com/Houston-JeepPeople/
http://www.meetup.com/Houston-JeepPeople/
http://www.texasmotorizedtrails.com/
http://www.texasmotorizedtrails.com/
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Horizons: published bimonthly by the end of February, April, June, August, October & December at www.aiaahouston.org. 

Section events & other events related to aeronautics & astronautics. This November / 

December 2012 issue of Horizons is scheduled to be online by December 10, 2012. 

All items are subject to change without notice.   

 

Section council meetings: email secretary2012[at]aiaahouston.org 

Time: 5:30 - 6:30 PM usually 

Day: First Monday of most months except for holidays.  

Location: NASA/JSC Gilruth Center is often used. The room varies.  

 

Recent Section events:  

15 November 2012 Lunch and Learn, Dr. Kumar Krishen, NASA/JSC, Voyages: Charting a 

Course for Sustainable Human Space Exploration: A Review, AIAA Houston Section 

Program Management and Integration technical committee, Chair: Dr. Satya Pilla, Host: 

Ron Sostaric, NASA/JSC.  

 

Upcoming Section events:  

Audiobook in work by Ted Kenny, NASA/JSC, Chair, AIAA Houston Section History tech-

nical committee, Suddenly Tomorrow Came, A History of JSC 

Friday, May 17, 2013: AIAA Houston Section Annual Technical Symposium. See 

www.aiaahouston.org for more information. The early warning publicity flyer is also 

presented on page 3 of this issue.   

Location: NASA/JSC Gilruth Center.  

Time: Approximately 8:00 AM to 4:30 PM.  

 

AIAA & Related National & International Conferences 
www.aiaa.org (Events) 

 

2013: 
 

7 - 10 January 2013 Grapevine (Dallas/Ft. Worth Region), Texas, 51st AIAA Aerospace 

Sciences Meeting 

8 January 2013 Grapevine TX, Engineers as Educators, Learn to Hold a Workshop in Your 

Section 

9 January 2013 Grapevine TX, Engineers as Educators Workshop 

28 - 31 January 2013 Orlando, Florida, Annual Reliability and Maintainability Symposium 

(RAMS) 

10 - 14 February 2013 Kauai, Hawaii, AAS/AIAA Space Flight Mechanics Conference 

12 - 13 February 2013 Huntsville, Alabama, Civil Space Symposium 2013 

23 February 2013 Peoria, AZ, AIAA Educator Academy-Phoenix 

2 - 9 March 2013 Big Sky, Montana, 2013 IEEE Aerospace Conference 

19 - 20 March 2013, Washington, DC, 2013 Congressional Visits Day 

22 - 23 March 2013 Park City, Utah, Space Weather Community Operations Workshop 

25 - 28 March 2013 Daytona Beach, Florida, 22nd AIAA Aerodynamic Decelerator Systems 

Technology Conference and Co-located Conferences 

8 - 11 April 2013 Boston, Massachusetts, 54th Structures, Structural Dynamics, and Materi-

als and Co-located Conferences 

10 - 12 April 2013 Delft, The Netherlands, EuroGNC 2013, 2nd CEAS Specialist Conference 

on Guidance, Navigation and Control 

15 - 19 April 2013 Flagstaff, Arizona, 2013 IAA Planetary Defense Conference 

23 - 25 April 2013 Herndon, Virginia, Integrated Communications Navigation and Surveil-

lance 2013 

http://www.aiaahouston.org/
http://www.nasa.gov/exploration/whyweexplore/voyages-report.html
http://www.nasa.gov/exploration/whyweexplore/voyages-report.html
http://www11.jsc.nasa.gov/history/suddenly_tomorrow/suddenly.htm
http://www.aiaahouston.org/
http://www.aiaa.org/
http://www.aiaahouston.org/
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Challenge Cranium Cruncher  
DR. STEVEN E. EVERETT 

In October, a puzzle was presented of how one of a trio of astronauts determined which helmet he was wearing.  Since the man 

at the back could not determine the color of the stripe on his own helmet, this means that the front two men could not have 

been wearing helmets with black stripes. Recall that there were only two helmets with black stripes, so if he saw two, he could 

have deduced that his had a red stripe. Therefore, there must have been at least one helmet with a red stripe on the two front 

men. Subsequently, the middle man must not have been able to see a helmet with a black stripe. Otherwise he would have 

known he was wearing a helmet with a red stripe. Therefore the front man must have been wearing a helmet with a red stripe - 

which finally he deduces. Interestingly, the other two can never determine which helmets they were actually wearing. 

 

 

 

 

 

 

This month, the following logic puzzle is posed: 

 

Brown, Clark, Jones, and Smith are the names of four former Shuttle astronauts who held, though not respectively, the posi-

tions of Commander, Pilot, Mission Specialist 1 (MS1), and Mission Specialist 2 (MS2) on their shared mission. 

 

Although the Pilot beats him consistently, the MS2 will play chess with no one else at NASA. 

Both the MS1 and Pilot are better chess players than the Commander. 

Jones and Smith are next door neighbors, and frequently play chess together in the evening. 

Clark plays a better game of chess than Jones. 

The Commander lives near the MS2 but not near any of the others. 

 

What was each man’s position on the group’s mission? 

Suddenly Tomorrow Came… A History of the Johnson Space Center, the Audiobook! See page 22 of our July / August issue, a 76-

page PDF file available in low (23 MB) or high (87 MB) resolution. The original 1993 book is free (PDF with great art!) via NASA.  

  

http://www11.jsc.nasa.gov/history/suddenly_tomorrow/suddenly.htm
http://www11.jsc.nasa.gov/history/suddenly_tomorrow/suddenly.htm
http://www.aiaahouston.org/Horizons/Horizons_2012_07_and_08.pdf
http://www.aiaahouston.org/Horizons/Horizons_2012_07_and_08.pdf
http://www.aiaahouston.org/Horizons/Horizons_2012_07_and_08_high_resolution.pdf
http://www11.jsc.nasa.gov/history/suddenly_tomorrow/suddenly.htm
http://en.wikipedia.org/wiki/Brain_teaser
http://en.wikipedia.org/wiki/Brain_teaser
http://en.wikipedia.org/wiki/Brain_teaser
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Section News 

Association Aéronautique et Astronautique de France (3AF) 

  
 

Sister Section of AIAA Houston Section since 2007 

Jumelée avec AIAA Houston Section depuis 2007 

Right: This artist’s impression shows the free-floating planet CFBDSIR 

J214947.2-040308.9. This is the closest such object to the Solar System. It 

does not orbit a star and hence does not shine by reflected light; the faint 

glow it emits can only be detected in infrared light. Here we see an artist's 

impression of an infrared view of the object with an image of the central 

parts of the Milky Way from the VISTA infrared survey telescope in the 

background. The object appears blueish in this near-infrared view because 

much of the light at longer infrared wavelengths is absorbed by methane 

and other molecules in the planet’s atmosphere. In visible light the object is so cool that it would only shine dimly with a deep red 

color when seen close-up. Credit: L. Calçada, P. Delorme, Nick Risinger, R. Saito, European Southern Observatory/VVV Consorti-

um.  

 

For more information: http://spaceflightchronicles.com/2012/11/14/orphan-jupiters-the-first-confirmation/ 

 

http://spaceflightchronicles.com/2012/11/14/orphan-jupiters-the-first-confirmation/
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Section News 

  
 

P.O. Box 57524 

Webster, TX 77598 

The American Institute of Aeronautics and Astronautics (AIAA) 

www.aiaahouston.org 

Above: A Tale of No Tail from the November 2012 issue of the AIAA magazine Aerospace America, 

page 39. If the tailless concept works, “old technology” airliners will become obsolete. Computa-

tional Fluid Dynamics (CFD) studies have shown that a “chin rudder” can counteract sideslip an-

gles with a control gain of two relative to the freestream. Author: Daniel P. Raymer, Conceptual 

Research.  

http://www.aiaahouston.org
http://www.aiaa.org/
http://en.wikipedia.org/wiki/Daniel_Raymer
http://www.aircraftdesign.com/raymer.html
http://www.aircraftdesign.com/crc.shtml
http://www.aircraftdesign.com/crc.shtml
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Student Section 
News 

Rice University AIAA Student Section Advisor:  

Professor Andrew Meade, meade[at]rice.edu 

713-348-5880, www.ruf.rice.edu/~meade/ 

TEXT OF PRESIDENT JOHN KENNEDY'S RICE UNIVERSITY STADIUM MOON SPEECH 9/12/62, Houston, TX USA 

...There is no strife, no prejudice, no national conflict in outer space as yet. Its hazards are hostile to us all. Its conquest deserves 

the best of all mankind, and its opportunity for peaceful cooperation many never come again. But why, some say, the moon? Why 

choose this as our goal? And they may well ask why climb the highest mountain? Why, 35 years ago, fly the Atlantic? Why does 

Rice play Texas?  

We choose to go to the moon. We choose to go to the moon in this decade and do the other things, not because they are easy, but 

because they are hard, because that goal will serve to organize and measure the best of our energies and skills, because that challenge 

is one that we are willing to accept, one we are unwilling to postpone, and one which we intend to win, and the others, too. It is for 

these reasons that I regard the decision last year to shift our efforts in space from low to high gear as among the most important deci-

sions that will be made during my incumbency in the office of the Presidency. In the last 24 hours we have seen facilities now being 

created for the greatest and most complex exploration in man's history. We have felt the ground shake and the air shattered by the 

testing of a Saturn C-1 booster rocket, many times as powerful as the Atlas which launched John Glenn, generating power equivalent 

to 10,000 automobiles with their accelerators on the floor. We have seen the site where the F-1 rocket engines, each one as powerful 

as all eight engines of the Saturn combined, will be clustered together to make the advanced Saturn missile, assembled in a new 

building to be built at Cape Canaveral as tall as a 48 story structure, as wide as a city block, and as long as two lengths of this field. 

Within these last 19 months at least 45 satellites have circled the earth. Some 40 of them were "made in the United States of Ameri-

ca" and they were far more sophisticated and supplied far more knowledge to the people of the world than those of the Soviet Union. 

The Mariner spacecraft now on its way to Venus is the most intricate instrument in the history of space science. The accuracy of that 

shot is comparable to firing a missile from Cape Canaveral and dropping it in this stadium between the 40-yard lines. Transit satel-

lites are helping our ships at sea to steer a safer course. Tiros satellites have given us unprecedented warnings of hurricanes and 

storms, and will do the same for forest fires and icebergs. We have had our failures, but so have others, even if they do not admit 

them. And they may be less public. To be sure, we are behind, and will be behind for some time in manned flight. But we do not in-

tend to stay behind, and in this decade, we shall make up and move ahead. The growth of our science and education will be enriched 

by new knowledge of our universe and environment, by new techniques of learning and mapping and observation, by new tools and 

computers for industry, medicine, the home as well as the school. Technical institutions, such as Rice, will reap the harvest of these 

gains.  

And finally, the space effort itself, while still in its infancy, has already created a great number of new companies, and tens of 

thousands of new jobs. Space and related industries are generating new demands in investment and skilled personnel, and this city 

and this State, and this region, will share greatly in this growth. What was once the furthest outpost on the old frontier of the West 

will be the furthest outpost on the new frontier of science and space. Houston, your City of Houston, with its Manned Spacecraft 

Center, will become the heart of a large scientific and engineering community. During the next 5 years the National Aeronautics and 

Space Administration expects to double the number of scientists and engineers in this area, to increase its outlays for salaries and 

expenses to $60 million a year; to invest some $200 million in plant and laboratory facilities; and to direct or contract for new space 

efforts over $1 billion from this Center in this City. To be sure, all this costs us all a good deal of money. This year¹s space budget is 

three times what it was in January 1961, and it is greater than the space budget of the previous eight years combined. That budget 

now stands at $5,400 million a year--a staggering sum, though somewhat less than we pay for cigarettes and cigars every year. Space 

expenditures will soon rise some more, from 40 cents per person per week to more than 50 cents a week for every man, woman and 

child in the United Stated, for we have given this program a high national priority--even though I realize that this is in some measure 

an act of faith and vision, for we do not now know what benefits await us. But if I were to say, my fellow citizens, that we shall send 

to the moon, 240,000 miles away from the control station in Houston, a giant rocket more than 300 feet tall, the length of this foot-

ball field, made of new metal alloys, some of which have not yet been invented, capable of standing heat and stresses several times 

more than have ever been experienced, fitted together with a precision better than the finest watch, carrying all the equipment needed 

for propulsion, guidance, control, communications, food and survival, on an untried mission, to an unknown celestial body, and then 

return it safely to earth, re-entering the atmosphere at speeds of over 25,000 miles per hour, causing heat about half that of the tem-

perature of the sun--almost as hot as it is here today--and do all this, and do it right, and do it first before this decade is out--then we 

must be bold. ...However, I think we're going to do it, and I think that we must pay what needs to be paid. I don't think we ought to 

waste any money, but I think we ought to do the job. And this will be done in the decade of the sixties. It may be done while some of 

you are still here at school at this college and university. It will be done during the term of office of some of the people who sit here 

on this platform. But it will be done. And it will be done before the end of this decade.  

I am delighted that this university is playing a part in putting a man on the moon as part of a great national effort of the United 

States of America. Many years ago the great British explorer George Mallory, who was to die on Mount Everest, was asked why did 

he want to climb it. He said, "Because it is there." Well, space is there, and we're going to climb it, and the moon and the planets are 

there, and new hopes for knowledge and peace are there. And, therefore, as we set sail we ask God's blessing on the most hazardous 

and dangerous and greatest adventure on which man has ever embarked. Thank you.  

http://www.ruf.rice.edu/~meade/
http://er.jsc.nasa.gov/seh/ricetalk.htm
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Student Section 
News 

 

The Texas A&M University AIAA stu-

dent section started work on its web site 

for the new year as of August 10, 2012: 

http://stuorg-sites.tamu.edu/~aiaa/ 

 

Faculty advisor: Professor John E. Hurtado, jehurtado[at]tamu.edu, 979-845-1659. 

 

Brian Freno ‘08 

Chair 

  

Rahul Venkatraman ‘13 

Vice Chair 

  

John Guthery '11 

Secretary 

 

Erica Lovig ‘13 

Treasurer 

Bob Cline ‘13 

Speaker Chair 

  

Nhan Phan ‘14 

SEC Chair 

 

Travis Dawsey 

Activity Chair 

  

Lauryn Hoch '15 

Publicity Chair/ Webmaster 

Chris Greer 

Graduate Representative 

 

Nicholas Ortiz '13 

Senior Class Representative 

 

Alejandro Azocar '14 

Junior Class Representative 

 

Logan Hodge '15 

Sophomore Class Representative 

 

Jacob Shaw ‘16 

Freshman Class Representative 

 

Student Section News 
Please send inputs to Dr. Gary Turner, our College and Co-Op Chair. His e-mail address is: collegecoop2012[at]aiaahouston.org 

His backup for this task is Editor Douglas Yazell: editor2012[at]aiaahouston.org 

We publish most bimonthly issues at www.aiaahouston.org by the last day of each even-numbered month, and the submissions 

deadline is three weeks earlier. The November / December issue is an exception. It is published by December 10, not December 31. 

Above: Rahul Venkatraman. From: Aberdeen, New Jersey. Career Interests: 

Flight Engineer, First Male Indian American Astronaut. Something you should 

know about Rahul:  Age 2: I saw Venus for the first time, Age 3: I learned to say 

the nine planets, Age 10: I earned my third degree black belt in Tae Kwon Do, 

Age 18: Placed 5th in the 400m dash at State Champs. Favorite quote: "Dare to 

Dream."   Dr. Kalpana Chawla, NASA Astronaut. Image credit: Texas A&M Uni-

versity AIAA student section web site.  

Above: Brian Freno. Image credit: Texas 

A&M University AIAA student section web 

site.  

http://stuorg-sites.tamu.edu/~aiaa/
http://stuorg-sites.tamu.edu/~aiaa/
http://stuorg-sites.tamu.edu/~aiaa/officers
http://stuorg-sites.tamu.edu/~aiaa/officers
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Dr. Martin Elvis is a Senior 

Astrophysicist at the Smith-

sonian Astrophysical Obser-

vatory, part of the Harvard-

Smithsonian Center for Astro-

physics. The views presented 

here are his own, and should 

not be taken to represent 

those of the Smithsonian Insti-

tution. 

 

Just over two hundred years 

ago an American president 

initiated a program of explo-

ration that sent two men to the 

Pacific Ocean. Fifty years 

ago, another US president 

initiated a program of explo-

ration that sent two men to the 

Sea of Tranquility. Fifty years 

after Lewis and Clark we had 

the California Gold Rush, and 

it was just another 16 years to 

the completion of the first 

transcontinental railroad with 

the Golden Spike. But fifty 

years after the start of the 

Apollo Program, the High 

Frontier of space is trailing far 

behind the pace of the frontier 

of the American West. Why 

the striking contrast? 

 

From the beginning, the effec-

tive goal of the US space pro-

gram was to dominate this 

new frontier against Soviet 

incursions. Despite the costs, 

it worked. Until recently, 

whether by accident or de-

sign, it has suited the United 

States for space to be expen-

sive. As long as no other 

country, or regional bloc, 

could rival US expenditures 

on space, US supremacy was 

assured by these high costs. 

Even after the Cold War, this 

has been the de facto US 

strategy for space. In this 

sense, we are still living in the 

Apollo era of space policy. 

 

What should our “After Apol-

lo” space policy be? New 

players are now challenging 

US dominance is space, with 

increasing success. Perhaps 

no new US response is need-

ed. Our pride may be hurt, but 

realism suggests that space 

really doesn’t matter. After 

all, space is a small industry. 

In 2007, the entire global 

space industry, by its own 

Space Foundation estimates 

(even including the GPS chips 

that are now common in cell 

phones), amounted to just two

-thirds of Walmart’s annual 

turnover. Perhaps the US 

should simply ignore space. 

 

In fact, US competitiveness is 

threatened - in space and on 

Earth - and a new economi-

cally oriented space policy is 

critical for American success 

in both realms. The US gov-

ernment should respond to 

this new situation by playing 

to the nation’s strength. The 

federal government should 

play the same role in space in 

the 21st century that it played 

in the development of the 

American West in the 19th 

century: making the frontier 

safe for capitalism. 

 

Unleashing  

Capitalism in Space 

 

This is not a Cold War argu-

ment, attempting to scare the 

US into a renewed space pro-

gram based on military fears. 

Rather, the US has made a 

huge investment in space, and 

it now has a clear technologi-

cal advantage, but it could 

easily lose this advantage if 

the necessary changes are not 

made. As the Chinese and 

others catch up, US techno-

logical advantages are erod-

ing. At some point, which 

could be in the near future, 

the value of space resources 

will become commercially 

exploitable. When that hap-

pens, will US companies reap 

the rewards? 

 

The formal goal of the US 

space program, for nearly 30 

years, and under both parties, 

has been, as George W. Bush 

clearly stated: “to advance US 

scientific, security, and eco-

nomic interests through a ro-

bust space exploration pro-

gram.” Considering the three 

elements of this goal - sci-

ence, security, and economic 

growth - NASA has done a 

great job promoting a robust 

scientific program in space. 

Military utilization of space 

for security, from spy satel-

lites to the GPS system, is 

(Continued on page 47) 

Essay After Apollo: Creating an Economically 
Robust Space Policy by Learning from the 
American West 
DR. MARTIN ELVIS, REPORTED BY SHEN GE, CONTRIBUTOR 

Left: Image descriptions are self-evident. Image credits: These images come from Wikipedia. 

Each image is linked to the related web page. Details of those image credits can be found by fol-

lowing those links.  

http://en.wikipedia.org/wiki/Golden_spike
http://en.wikipedia.org/wiki/Golden_spike
http://en.wikipedia.org/wiki/Lewis_and_clark
http://en.wikipedia.org/wiki/Lewis_and_clark
http://en.wikipedia.org/wiki/California_gold_rush
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Essay 
also robust: the Air Force and 

National Reconnaissance Of-

fice space programs form a 

$20B-$30B a year enterprise.  

 

The third interest, economic 

growth in space, has not fared 

as well. In fact, as Jeff 

Greason, the president of 

XCOR, has emphasized, the 

US has no coherent strategy 

to achieve this goal. Space 

resources are vast, and could 

be harnessed to the great ben-

efit of the nation. These re-

sources will benefit not only 

American citizens but, 

through networks of global 

commerce, all the peoples of 

the world. A strategy for 

achieving economic benefit 

from space must involve both 

government and industry, as 

did the development of the 

American West. 

 

Imagine that the US had ig-

nored the territories acquired 

in the Louisiana Purchase. At 

first, this was a hostile territo-

ry and much of it was consid-

ered a desert. Ignoring the 

American West might have 

left Native Americans better 

off, but the wealth and power 

of the US would today be 

radically reduced. Other Eu-

ropean nations were then ac-

tively exploring the “Wild 

West,” as other nations are 

now exploring space. In the 

hostile territory of space there 

are, fortunately, no indige-

nous populations to abuse, 

and we already know that the 

resources are there.  

 

What are these resources? 

They have been discussed for 

years, and are expertly cata-

loged in John S. Lewis’s 1996 

book, Mining the Sky: beam-

ing solar power to Earth, min-

ing the moon for the helium 

(Continued from page 46) isotope, helium-3 (for use in 

fusion reactors), and mining 

asteroids for many things, 

including iron to use in con-

struction in space, water for 

astronauts, and methane for 

rocket fuel. These are truly 

vast resources, with trillions 

of dollars in street value, and 

capable of solving today’s oil-

based energy crisis. Policy 

makers have not paid serious 

attention to these resources, 

because they seem more like 

tales of El Dorado than real 

opportunities. The possibility 

that the US may soon lose 

leadership in space means that 

American policy makers 

should reconsider the facts of 

the matter and make a rea-

soned choice, lest we cede 

there bounty by default. 

 

Developing space resources 

means enabling profits to be 

made from them. The paeans 

to the value of space re-

sources have almost all been 

written by scientists, not by 

business people. And we sci-

entists are financially naïve. 

We add up the value of the 

resource, but ignore the cost 

of bringing that resource to 

market, or even the existence 

of a market. There are, for 

example, no fusion reactors to 

fuel with helium-3, nor will 

there be for at least several 

decades. In space, the large 

capital costs and long pay-

back time make it impossible 

to turn a profit from almost 

any of these resources, as 

John Hickman showed in 

1999. However, Hickman 

does point out that if, for ex-

ample, functioning solar pow-

er stations were in orbit, they 

would be profitable. That 

positive financial feedback 

(profit) could then fuel entire-

ly new space-based industries. 

Getting to that starting point 

is the problem. Historically, 

governments have often in-

vested in long term infrastruc-

ture development projects to 

lower cost and risk barriers, 

and thereby empower private 

enterprise. 

 

One problem that blocks this 

virtuous cycle from starting 

outweighs all others: the for-

biddingly expensive cost of 

access to space. Today it costs 

US$10,000 to US$20,000 per 

kilogram, just to get to low 

Earth orbit (LEO). It is a rare 

industry that can make a prof-

it with cargo rates this high. 

This price has barely changed 

since Apollo, in constant dol-

lars. 

 

Could the cost come down? 

Space is not inherently expen-

sive. Of the US$50M launch 

price for a Falcon 9 rocket, 

from SpaceX, less than one 

percent is the cost of the fuel. 

Nor do we need new technol-

ogies. Jet airplanes have been 

around about as long as rock-

ets to orbit, and a ticket from 

New York to Los Angeles 

costs about a tenth of what it 

did in 1960, in constant dol-

lars. Incremental improve-

ments driven by competition 

drove down the cost. There 

are some hopeful signs. There 

is a nascent space tourism 

industry. Virgin Galactic will 

soon offer short, sub-orbital 

flights for US$200,000 a tick-

et. Early demand is brisk. But 

the business plan to go from 

sub-orbital to orbital flights is 

not obvious. It takes 30 times 

as much energy to reach or-

bital velocity as it does to 

briefly exit Earth’s atmos-

phere going straight up and 

down. Bigelow Aerospace is 

developing commercial space 

stations, in hopes of renting 

(Continued on page 48) 

Below: John S. Lewis’s book, 

Mining the Sky, was a seminal 

work on space resources, as rele-

vant today as in 1966 when it was 

first published. Image Credit: 

Barnes and Noble.  

http://barnesandnoble.com
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inflatable rooms in space. 

And Elon Musk’s Space-X 

has announced plans to 

launch cargo to LEO for just 

US$2,000/kg. If realized, this 

would be a substantial price 

break. But it is not enough to 

make space based solar power 

pay off, which requires launch 

costs closer to US$200/kg. 

After all, sunlight does come 

to the ground for free. And 

while asteroids offer metals 

and minerals in abundance, 

until there are in-space mar-

kets for iron, water and me-

thane, these resources cannot 

be profit centers. 

 

We need to find a pump pri-

mer. We need some space 

venture that makes enough 

profit, on the ground, even at 

high access costs, to get the 

ball rolling. The profits will 

have to be as extreme as those 

of the luckier Gold Rush pio-

neers. And it has to pay off 

right away. It must have a 

very high price per kilogram. 

Does space have a “Gold 

Rush” resource?  

 

The answer is a resounding 

“Yes! But…” Gold, silver, 

platinum, and similar heavy 

metals are rare today because 

most lie out of reach in the 

Earth’s core, where they set-

tled early on, when the planet 

was still molten. Only small 

amounts remain in the Earth’s 

crust, where they can be 

mined. As a result, some pre-

cious metals have prices of 

US$2000/ounce, or 

US$70,000/kg. That’s a 

promising number compared 

with US$20,000/kg to launch, 

especially as a kilogram of 

mining equipment should 

bring back much more than a 

kilogram of ore. 

 

But why go to space to mine 

(Continued from page 47) even these most precious met-

als? Meteorites tell us that 

among the asteroids there are 

ores that are far richer than 

any mines on Earth. If we 

could find one of the smaller 

asteroids, just 200 meters 

diameter, that was as rich in 

platinum and related metals as 

the richest meteorite, it would 

have a value of about 

US$30B, and provide close to 

two year’s production of plat-

inum at current levels. These 

are encouraging numbers. The 

technical difficulties in bring-

ing the ore back to Earth prof-

itably are large, but perhaps 

not insurmountable. So: Yes. 

The Platinum Group Metals 

(PGMs) could be the pump 

primers we need to build a 

profitable space economy.  

 

What about rare earths? Stra-

tegically, the near-monopoly 

on rare earth production by 

China is a concern to other 

nations, as the recent sharp 

spike in prices has shown. But 

rare earths are poorly named. 

They are not particularly rare, 

just hard to mine. Normally 

the most expensive rare earths 

command only about a tenth 

the price of platinum, so they 

would not be profitable as a 

space venture. However, the 

strategic lesson is good. If 

demand for hydrogen fuel 

cells takes off for powering 

automobiles, then the demand 

for platinum could multiply 

several-fold. (Fuel cells use 

platinum as a catalyst.) US 

strategic interests would be 

well served by ensuring a 

commercial supply from as-

teroids. Today, more than 

75% of the world’s platinum 

and more than 85% of the 

rhodium comes from a single 

geological feature in South 

Africa. 

 

And yet, US$30B is not really 

a big enough number, given 

the costs and risks involved. 

There have been, over the 

years, numerous articles stud-

ying the problem of mining 

the asteroids for PGMs. Jef-

frey Kargel (1994), Mark 

Sonter (1997), and others, in a 

scattered literature, have laid 

out the technical and econom-

ic challenges. Sonter, and 

Shane Ross (2001), in particu-

lar, began to explore the costs 

to determine whether a profit 

is possible. More recently, 

Ricky Lee (2009) examined 

several legal as well commer-

cial concerns regarding profit-

able asteroid mining. 

 

High risk, long term, venture 

capital is likely to require at 

least a 20% per year return. In 

that case, for a venture capital 

fund to invest US$5B today, 

they will want to see a return 

of about US$30B in 10 years, 

with a good chance of suc-

cess. While US$5B is not an 

outsized investment for a new 

terrestrial mine, the risks and 

rewards are far better known 

on Earth. As a result, the like-

ly profit from an asteroid min-

ing venture today is negative. 

 

Bringing down this risk and 

cost barrier is where the US 

government can play an his-

toric role. As Hickman notes: 

“Capitalization is a crucial 

problem for these projects 

because the total capital in-

vestment required is very 

large and the investment takes 

a very long time before pro-

ducing economic returns. 

Very large space development 

projects are best understood 

as massive public works pro-

jects which are necessary to 

open frontiers. Despite the 

libertarian sentiments in much 

of the popular science writing 

on very large space develop-

(Continued on page 49) 
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Below: Headquarters of SpaceX 

in Hawthorne, California. If 

launch costs are reduced by 

more than 80% to $2,000/kg, 

substantial progress will be 

made in opening the door to 

economical space development. 

Image source: Wikipedia. Im-

age credit: Bruno Sanchez-

Andrade Nuño (Flickr) from 

Washington, DC, USA.  

http://en.wikipedia.org/wiki/Spacex
http://www.flickr.com/photos/64887888@N00
http://www.flickr.com/photos/64887888@N00
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ment projects, government 

would likely have to play a 

large role in capitalizing such 

projects.” 

 

Strategic government invest-

ment could “buy down the 

risk” over the next decade so 

that a venture capitalist could 

reasonably undertake an aster-

oid mining enterprise. This is 

a role the US government has 

played well in the past, nota-

bly in the development of the 

American West. The late his-

torian, William H. Goetzmann 

laid out the interaction of gov-

ernment and private enterprise 

in his masterpiece, Explora-

tion and Empire (1966). From 

the Lewis and Clark expedi-

tion, through detailed geologi-

cal surveys, the establishment 

of legal rights, providing se-

curity, offering land grants, 

and developing infrastructure 

in the form of railroads, the 

US government was highly 

involved in enabling the pio-

neers and prospectors who 

developed the American 

West. 

 

This tells us that the US can 

best respond to the interna-

tional challenge it faces in 

space by playing to its strong 

suit: it is time to unleash capi-

talism in space.  

 

Modest efforts along these 

lines have begun. NASA’s 

commercial crew vehicle pro-

gram has just awarded 

US$275M, somewhat over 

one percent of its budget, to 

develop private sector launch 

services. But, because we 

have lacked a clear strategy, 

our legislators have not em-

braced this approach whole-

heartedly. One earlier NASA 

commercialization initiative 

(Continued from page 48) has already paid off. Space-X 

developed the Falcon 9 

launcher and Dragon capsule 

for just US$600M, and first 

launched them in 2010. They 

now have a NASA contract to 

resupply the International 

Space Station, starting in 

2012. The prospect of new 

profits engages creativity in 

space, as it does everywhere 

else. 

 

Myriad Details  

& Thorny Questions 

 

A program as large as taming 

a new frontier, be it the Amer-

ican West or space, involves 

getting many details right, and 

resolving numerous difficult 

issues. The economic devel-

opment of asteroids, and of 

space resources in general, 

will take a wide range of 

skills. Some of these chal-

lenges are outlined here, in 

five categories: technology, 

economics and markets, is-

sues of law, justice, and polic-

ing (including property 

rights), ethics, and finally the 

coordination of private and 

public efforts. 

 

NASA is well positioned to 

create some of the necessary 

infrastructure, mostly by de-

veloping new technologies. 

Other agencies, such as the 

Department of the Interior - 

via the US Geological Survey 

- will have expertise to con-

tribute too. Many of the re-

quired technologies overlap 

with NASA’s current goal of 

sending humans to an aster-

oid, so NASA will need little 

alteration of its priorities, for 

the moment. Other technolog-

ical needs are driven by the 

specific demands of economi-

cally viable asteroid mining; 

these will be new to NASA. 

For example, the interest pay-

ments on a US$5B loan im-

pose a strong “time is money” 

imperative on all off-planet 

activities. Some of this tech-

nology development will be 

able to make use of the Inter-

national Space Station, inject-

ing new purpose into its mis-

sion.  

 

While the technological chal-

lenges are many, it is possible 

to outline a strategy to address 

them. Initially, astronomers 

will be needed to map out the 

territory, as only 10% of the 

nearby asteroids have been 

found so far, and even fewer 

have known mineralogical 

compositions. Then, even as 

we map out potentially profit-

able sites, space and mining 

engineers will need to test out 

ways to mine in space eco-

nomically. 

 

Economists, mining compa-

nies, and marketing experts 

will need to make refined 

estimates of profitability, in 

the face of fluctuating prices 

and changing markets, and 

likely PGM recovery rates 

from asteroids. Economic 

considerations will have tech-

nical repercussions. For ex-

ample, the relative importance 

of accurate robotic assays will 

rise. 

 

Diplomats and international 

lawyers will need to establish 

a hospitable international le-

gal framework. To Europeans, 

the Louisiana Purchase gave 

the US a legal claim to the 

West. In space no state has 

any claim. Effective US sov-

ereignty over the Louisiana 

Purchase was tenuous for 

quite a while, and was con-

tested over large areas by 

(Continued on page 50) 
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Below: William H. Goetzman’s 

book Exploration and Empire 

covers in detail how the US gov-

ernment supported exploration of 

the American west. Image credit: 

Walkabout Books.  

http://www.walkaboutbooks.net/pages/books/12903/william-h-goetzmann/exploration-and-empire-the-explorer-and-the-scientist-in-the-winning-of-the-american-west
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Spain and Britain. The US 

response was active and multi

-formed, and included, for 

example, legal licensing of 

trappers in the territory.  

 

The existing 1963 United 

Nations “Outer Space Trea-

ty” (officially, the 

“Declaration of Legal Princi-

ples Governing the Activities 

of States in the Exploration 

and Use of Outer Space”) is 

completely oriented toward 

the principal of a “common 

heritage of mankind.” This 

means that it is impossible to 

own a celestial body, at least 

de jure. This is a major disin-

centive to any venture capital-

ist, as their expenditures may 

be lost if the goods they re-

turn are forfeit. In Who Owns 

the Moon? (2009), Virgiliu 

Pop argues that the “common 

heritage of mankind” princi-

ple prevents the profitable use 

of space resources, and that 

establishing ownership de 

facto is the most likely route 

that resource development 

will take. He cites John 

Locke, the Enlightenment 

philosopher, who argued that 

private development of land 

left “waste in common … 

does not lessen, but increases 

the common stock of man-

kind.” Such arguments have 

become dubious on Earth, as 

we realize the finiteness of its 

resources, but in space such 

limits are very distant indeed.  

 

Once a single profitable aster-

oid mining venture succeeds, 

it will start an “asteroid rush.” 

The best ore-bearing asteroids 

will then suddenly become 

highly valuable properties, 

and all the usual legal, polic-

ing, and justice issues that 

(Continued from page 49) apply in a gold rush will nec-

essarily come into play.  

 

Central to a venture capital-

ist’s concerns are property 

rights. How can a company 

establish a mining claim? 

How can anyone own a piece 

- or all - of a celestial body? 

Are asteroids even “celestial 

bodies” under the law? After 

all, if you can move it, is it 

still celestial? (A forthcoming 

Keck Institute for Space Stud-

ies report will show that a 

small asteroid could be 

moved from its orbit around 

the Sun to an orbit around the 

Earth.) Is it enough to do a 

private survey? To land on an 

asteroid and plant a flag? 

(This is how entire terrestrial 

continents were claimed in 

the past.) Or is it necessary to 

return an ore sample to Earth? 

If so, can an entire asteroid be 

claimed following the return 

of a very tiny sample? What if 

the asteroid is 1000 km 

across? How can claims be 

enforced? What if a rival al-

ters the asteroid’s orbit to hide 

it? Is there a penalty? (And 

who decides, under what ju-

risdiction, and who enforces 

such a ruling?) Once there are 

repair crews, to tend to the 

expensive mining equipment, 

there must be safety regula-

tions, and provisions for 

emergency services. Public 

safety is also an issue. If an 

enterprise moves an asteroid 

towards Earth for more con-

venient processing, what rules 

must they follow to avoid an 

unintended impact with our 

planet? (“Environmental Im-

pact” indeed!) If a piece of 

mined material lands in my 

backyard, do I own it? Who 

gets to tax asteroid mining, 

and what are the most socie-

tally beneficial taxation re-

gimes? 

 

Establishing these rules will 

be a busy and necessary occu-

pation for both diplomats and 

lawyers. Any rules we set up 

beforehand will surely need to 

be modified as the exploita-

tion of space resources grows. 

And remember that platinum 

group metals are just the 

pump primer. The “tailings” 

from PGM mining will in-

clude ultra-pure iron, already 

separated and ground into 

small grains, which can be 

used for any number of in-

space development projects, 

such as space based solar 

power systems, at a low incre-

mental cost.  

 

There are ethical issues too. 

Asteroid mining will destroy 

pristine environments con-

taining clues to the early solar 

system, and possibly to the 

origins of life. If we grind up 

these asteroids for profit, will 

we have lost something as 

special as the Amazon rain-

forest or the Arctic wilder-

ness? This is not a purely al-

truistic consideration. There 

may be materials on asteroids 

of great potential value, but of 

which we are now ignorant. 

Take for example, quasicrys-

tals. These are strange, newly 

discovered materials, for 

which the 2011 Nobel Prize in 

Chemistry was awarded. The 

only naturally occurring 

quasicrystal found to date 

may well have come from an 

asteroid. How do we avoid 

Garret Hardin’s “Tragedy of 

the Commons?” Here the his-

tory of the American West is 

not a good guide. Indian Trea-

ties were routinely discarded, 

(Continued on page 51) 
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Below: Virgiliu Pop’s book, 

Who Owns the Moon?, outlines 

in detail the unresolved ques-

tions in space ownership in 

present international space law. 

Image credit: Amazon.  

http://www.amazon.com/gp/product/1402091346/ref=s9_simh_gw_p14_d0_i1?pf_rd_m=ATVPDKIKX0DER&pf_rd_s=center-2&pf_rd_r=16Z4CRM4R0SM5H1MEV8M&pf_rd_t=101&pf_rd_p=1389517282&pf_rd_i=507846
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as soon as the hint of a valua-

ble resource was discovered 

on reservation territories. Can 

we, or should we, try to create 

the space equivalent of the far 

more successful National 

Parks? Who would serve as 

trustees for these parks? The 

United Nations? A seemingly 

mild proposal to reserve the 

Saha crater on the far side of 

the Moon for radio astronomy 

has already proved difficult. 

As Karen Cramer (1997) 

notes, “mining, astronomy, 

geology, solar power, manu-

facturing, and landing rights 

are not all compatible.” 

 

How will we coordinate the 

various activities of multiple 

federal agencies that the com-

mercial utilization of space 

will elicit in the US govern-

ment? President Obama’s new 

National Space Policy (2010) 

directs NASA to “pursue ca-

pabilities, in cooperation with 

other departments, agencies, 

and commercial partners, to 

detect, track, catalog, and 

characterize near-Earth ob-

jects to ... identify potentially 

resource-rich planetary ob-

jects [emphasis added].” The 

Department of Commerce has 

already created a small Office 

of Space Commercialization. 

Extending federal interests to 

asteroids will require, at a 

minimum, an Interagency 

Working Group, with partici-

pants drawn from several de-

partments, including Com-

merce, State, Justice, Defense, 

Interior, Transportation, and, 

of course, an economically re-

purposed and re-focused 

NASA. To involve a wider 

range of actors, beyond the 

Federal Government, a Presi-

dential Commission, like the 

2004 Aldridge Commission, 

which defined the G.W. Bush 

(Continued from page 50) Vision for Space Exploration, 

could be highly beneficial. 

Such a commission could 

draw on the expertise devel-

oped over the past decade by 

private US studies. For exam-

ple, the Colorado School of 

Mines has held an annual 

“Space Resources 

Roundtable” since 1999. The 

creation of permanent institu-

tions to support and regulate 

this vast new resource regime 

should, perhaps, wait until its 

specific needs emerge and are 

better understood.  

 

Enacting a  

Capitalist Space Policy 

 

President Obama has called 

for NASA to send astronauts 

to an asteroid by 2025. As he 

said, “in fulfilling this task, 

we will not only extend hu-

manity’s reach in space - we 

will strengthen America’s 

leadership here on Earth.” But 

the President’s call has gener-

ated only a lukewarm re-

sponse. The problem, I be-

lieve, is the lack of a compel-

ling “Why?” Why go to an 

asteroid? The 2009 Augustine 

report, “Seeking a human 

spaceflight program worthy of 

a great nation,” argued that 

the asteroids are valuable as 

stepping-stones to Mars, bet-

ter than the Moon in various 

ways. But putting humans on 

Mars is so distant, and is only 

interesting as a prelude to 

possible settlement. And 

space settlement is itself not 

particularly compelling for 

many people. So the Presi-

dent’s program has had only 

mild appeal. The uncertainty 

over the value proposition of 

NASA today - given the end 

of the Shuttle, the current 

federal budget crunch, and the 

ongoing arguments over free 

market versus public develop-

ment strategies - undergirds 

this weak public response. 

NASA’s US$18B budget 

seems large if it only supports 

pure science and space spec-

taculars. But considered as an 

infrastructure investment that 

will open up great economic 

possibilities, it is actually 

quite modest. 

 

Re-directing NASA’s priori-

ties towards a strategy of de-

veloping space resources for 

commerce may have a better 

chance of engaging the pub-

lic, and industry. And once 

profits flow, who needs public 

enthusiasm? Profitable aster-

oid mining ventures will be 

self-propelled. And they will 

pay taxes. Within a decade or 

so, the federal government 

could reduce the cost and risk 

barriers to commercial exploi-

tation of asteroids to a level 

that venture capital will be a 

viable path forward. Once a 

profit making industrial appa-

ratus is in place, the govern-

ment can step aside from that 

aspect, even as its role in the 

legal and diplomatic side of 

space capitalism will increase. 

Put simply, enabling profit 

should be the centerpiece of 

any 21st Century national 

space policy. 

 

Like the Apollo program, the 

Ming Dynasty fleets of the 

early 1400s projected sover-

eign power, but they were 

costly and they brought no 

economic bounty. Bureaucrats 

argued that there were more 

pressing needs at home, and 

the fleet was dismantled. The 

challenges to Chinese seafar-

ing supremacy were far closer 

than they imagined. We know 

much more about space today 

than the Chinese knew about 

the high seas 600 years ago. 

(Continued on page 52) 
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Below: Cover page of report 

of Aldridge Commission, Re-

port of the President's Com-

mission on Implementation of 

United States Space Explora-

tion Policy, 2004. Image 

source: Wikipedia. Image 

credit: National Space Society 

& NASA / Aldridge Commis-

sion.  

http://www.nss.org/resources/library/spacepolicy/2004-AldridgeCommissionReport.pdf
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But we have to change our 

model.  

 

NASA’s primary directive, as 

already legislated under Presi-

dent Reagan, in a 1985 update 

(Continued from page 51) to the 1958 Space Act, is to 

“seek and encourage, to the 

maximum extent possible, the 

fullest commercial use of 

space.” With the challenges 

now arising to the nation’s 

economic leadership in space, 

the US should organize a 

strategy around this already 

established, but under-

implemented, goal. US led 

capitalism in space can bring 

unprecedented benefits to all 

of Earth’s inhabitants. A far-

sighted leveraging of govern-

ment investment, similar to 

that pursued by Thomas Jef-

ferson in the historic West, 

will empower US capitalism 

to lead the economic develop-

ment of the space frontier. 

 

I thank BC Crandall of Space 

Wealth and Jonathan 

McDowell of planet4589.org 

for valuable discussions and 
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[Dr. Martin Elvis]  

 

Above: Dr. Martin Elvis, As-

trophysicist, Harvard-

Smithsonian Center for Astro-

physics. Image credit: Har-

vard University.  

"This article is reprinted from the Harvard International Review, Spring 2012:  

http://hir.harvard.edu/a-new-empire/after-apollo" 
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Chinese 
Sister Section 

All the evidence indicates that 

the Chinese government will 

land on the Moon within the 

next decade. In the second 

half of 2013 China plans to 

launch a lunar lander called 

Chang’e-3. This lander will 

explore the lunar surface for 

15 days and carry out various 

experiments. This will be 

China’s third lunar lander. 

The previous satellites were 

launched in 2007and 2010.  

 

In addition to its unmanned 

space program, China is push-

ing forward with its human 

space program. During the 

summer of 2013, China will 

launch another crew into 

space. This mission will most 

likely be called Shenzhou 10. 

Like the previous mission, 

Shenzhou 9, which launched 

in June 2012, this mission 

will be a three-person crew 

consisting of two men and 

one woman. China only began 

launching humans into space 

in 2003 when they sent the 

first Chinese national, Yang 

Liwei, into space. So far, Chi-

na has launched nine astro-

nauts into space.  

 

China already has an orbiting 

space lab called Tiangong-1. 

This space platform allows 

the Shenzhou spacecraft to 

test their docking capabilities 

and is useful for training the 

Chinese astronauts. Tiangong 

1 is scheduled to last two 

years and will be followed by 

Tiangong 2 and Tiangong 3. 

The Chinese plan to launch 

their first space telescope in 

about 2015 and then build 

their own complete space 

station by 2020.  

 

The successful launches of 

Shenzhou spacecraft received 

great attention all over the 

country, and Chinese people 

are very proud to be in the 

forefront in the global space 

program. The astronauts came 

back and then were treated as 

national heroes. During their 

time in the space, CCTV 

(China’s national television 

network) reported on their ac-

tivities, such as their daily life 

and experiments conducted in 

Shenzhou 7.  

 

It may just be a decade before 

China lands on the Moon. 

What will they do when they 

get there and what other na-

tions will be there to meet 

them? 

 

Marlo Graves & Franklin 

Zhang are active with AIAA 

Houston Section’s Beijing 

sister section. The purpose of 

this group is to foster citizen 

to citizen diplomacy and to 

increase cultural knowledge 

among AIAA members.  

Racing to the Moon - An Update on the 
Chinese Space Program 
MARLO GRAVES & FRANKLIN ZHANG 

Above: Mission patch for 

Shenzhou 9, launch in June 

2012. Image source: Wikipe-

dia. Image author: China Na-

tional Space Agency (CNSA). 

Above: Diagram illustrates 

the post S-7 Shenzhou space-

craft and to some extent is 

based off of this image. Image 

source: Wikipedia. Image 

author: Craigboy.  

Above: Shenzhou 9 spacecraft 

(left) docked with Tiangong 1. 

Image source: Wikipedia. 

Image author: Craigboy.  

Above: AIAA Houston Section’s 1987 sister section proclama-

tion with the Shanghai Astronautical Society (SAS), co-founded 

by James C. McLane, Jr. 
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Collier’s 1952-54 

  
 

Man Will Conquer Space Soon! (1952-54) 
DOUGLAS YAZELL, EDITOR 

The Horizons Collier’s Team 

 

Douglas Yazell, Editor 

Scott Lowther, Aerospace Projects Review (APR) 

Dr. Albert A. Jackson IV 

Ron Miller, Black Cat Studios 

Melvin Schuetz, bonestell.com 

Frederick Ira Ordway III 

John Sisson, Dreams of Space 

Arthur M. Dula  

Shirazi Jaleel-Khan  

 

Quite a few more people make these articles possible, including 

the Horizons team listed on page 2. Thanks to all involved!  

We reprint in the following 

pages that part of Man Will 

Conquer Space Soon! which 

appeared in the third of these 

eight issues of the weekly 

magazine Collier’s. We can 

read them already at http://

UNZ.org, but the paintings are 

almost totally blacked out 

there. These are nine full pag-

es, pages 38 through 48 in the 

original magazine, where pag-

es 41 and 43 were full page 

advertisements.  

 

This issue of Collier’s was 

dated October 25, 1952, and it 

concluded a series of articles 

in the issue from the prior 

week dated October 18, 1952. 

The earlier articles were titled 

Man on the Moon, and these 

articles were titled More 

About Man on the Moon.  

 

Collier’s of December 13, 

1952, contained Week’s Mail 

about the issue of October 18, 

1952, Man on the Moon. That 

mail appears on pages 4, 6 

and 8 as shown at http://

UNZ.org. First was a very 

complimentary short letter 

(Continued on page 55) 

Above: Man Will Conquer Space Soon!, a series of articles from 1952 to 1954, from the weekly magazine Collier’s. 

Source for most of the table: Wikipedia, Man Will Conquer Space Soon!, an article first written by John Sisson.   

  
“Man Will Conquer Space Soon!” in 8 Issues of the Weekly Magazine Collier’s 1952-54 

Cover 

Image 

Page 

Count 

1 March 22, 1952: Man Will Conquer Space Soon! 

What are we Waiting For? pp. 22-23, The Editors 

Crossing the Last Frontier, pp. 24-29, 72, 74, Dr. Wernher von Braun 

A Station in Space, pp. 30-31, Willy Ley 

The Heavens Open, pp. 32-33, Dr. Fred L. Whipple 

This Side of Infinity, pg. 34, Dr. Joseph Kaplan 

Can We Survive In Space? Pp. 35, 65-67, Dr. Heinz Haber 

Who Owns the Universe? Pp. 36, 70-71, Oscar Schachter 

Space Quiz Around the Editor’s Desk, pp. 38-39 

Yes 25 

2 October 18, 1952: Man on the Moon 

Man on the Moon, p. 51, The Editors 

The Journey, pp. 52-58, 60, Dr. Wernher von Braun 

Inside the Moon Ship, pg. 56, Willy Ley 

Yes 11 

3 October 25, 1952: More About Man on the Moon 

The Exploration, pp. 38-40, 44-48, Dr. Fred Whipple & Dr. Wernher von Braun 

Inside the Lunar Base, pg. 46, Willy Ley 

No 10 

4 February 28, 1953: World’s First Space Suit 

Man’s Survival in Space, 10 Contributors & 3 Artists, edited by Cornelius Ryan 

pp. 40-41 

Picking the Men, pp. 42-48 

Yes 10 

5 March 7, 1953: More About (Continuing) Man’s Survival in Space 

Testing the Men, pp. 56-63 

No 8 

6 March 14, 1953: How Man Will Meet Emergency in Space Travel 

Concluding Man’s Survival in Space: Emergency! pp. 38-44 

Yes 9 

7 June 27, 1953: The Baby Space Station: First Step in the Conquest of Space 

Baby Space Station, pp. 33-35, 40, Dr. Wernher von Braun with Cornelius Ryan 

Yes 6 

8 April 30, 1954: Can We Get to Mars? / Is There Life on Mars? 

Is There Life on Mars? pg. 21, Dr. Fred L. Whipple 

Can We Get to Mars? pp. 22-29, Dr. Wernher von Braun with Cornelius Ryan 

Yes 10 

This issue 

http://aerospaceprojectsreview.com/
http://www.black-cat-studios.com/
http://www.bonestell.com
http://www.cgpublishing.com/Books/RocketTeam.html
http://dreamsofspace.blogspot.com/
http://UNZ.org
http://UNZ.org
http://unz.org/
http://unz.org/
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from Albert B. Dickas of Ox-

ford Ohio about the space 

stories in both of those Octo-

ber 1952 issues. The second 

letter is from Robert M. Melt-

zer of Auburn, Maine. He 

compliments everyone for the 

space stories appearing in all 

three issue of Collier’s to that 

point. He states that he is hap-

py to know that more such 

articles are coming soon. He 

concludes by stating that eve-

ryone he talks with about 

these space projects, hundreds 

of people from all walks of 

life where he lives, is support-

ive. The third letter is thank-

ful that the articles published 

so far support what they be-

(Continued from page 54) lieve to be the first high 

school science fiction club, 

The Regis High School Sci-

ence Fiction Society. The two 

student letter writers are Ger-

ald Albin of Cahill, NY and 

Hubert James Horan of Flush-

ing NY. The fourth letter is a 

short one from Lee Thomas 

(aged 12) of Austin, Texas, 

saying that since the Moon 

landing ship is not stream-

lined, a small amount of air 

on the Moon will cause it 

trouble, and the editors reply 

that Collier’s scientists state 

that there is little, if any, air 

on the Moon. The fourth letter 

is from Bobby Stewart of 

Kirbyville, Texas. “...How 

many people noticed that in 

Fred Freeman’s cutaway illus-

tration of the Moon ship three 

of the scientists on the ship 

are Dr. Wernher von Braun 

(top floor), Willey Ley 

(entering engineering deck) 

and Dr. Whipple (navigation 

deck)?” The editor replies, 

“Several, Bobby.” That cuta-

way illustration of the Moon 

ship is on page 45 of our last 

issue, and we identify those 

three faces and two more 

(artists Rolf Klep and Fred 

Freeman) on page 49 of our 

last issue.  

 

The fifth letter is a short note 

from Eric E. Hale of El Cen-

tro, California, stating that he 

(Continued on page 56) 

Issue 3 of 8:  

The cover image  

is not related to  

Man Will Conquer  

Space Soon! 

Issue 5 of 8:  

The cover image  

is not related to  

Man Will Conquer  

Space Soon!  

Above: Image credits: Scott Lowther, with help from other Horizons Collier’s team members. 

http://www.aiaahouston.org/Horizons/Horizons_2012_09_and_10.pdf
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Below his letter is a photo-

graph (see http://UNZ.org for 

a grainy black and white re-

production) of Mr. Damon 

reading that October 18, 1952 

issue of Colllier’s (its cover 

showing the Moon ship 

launching from the Moon) 

along with two other men. 

Behind them is a sign, “East 

African Airways, Nairobi, 

Eastleigh Airport…” The 

image caption says, “Mr. Da-

mon (left) is president of 

TWA. With him are Michael 

W. Dunford (center), general 

manager of East Africa Tour-

ist Travel Association, and 

Malcolm P. Aldrich of New 

York City.” 

 

The eleventh letter is from C. 

P. Peppard of Excelsior 

Springs, Missouri. He says he 

subscribed to Collier’s for 

years but finds Man on the 

Moon purely silly and worthy 

of first prize for wasting pa-

per.  The 12th and last letter 

is from Joseph J. Miata of 

New York, N.Y. “I marveled 

over your article by Dr. 

Wernher von Braun on the 

breath-taking possibility of 

“The Journey.” The brilliant 

concepts illustrated by Ches-

ley Bonestell surpassed those 

that were so amply displayed 

in Conquest of Space [March 

22, 1952].  

 

“The article refueled my men-

tal faculties. I could vividly 

see the entire universe as a 

final working unit striving 

together to accomplish this 

major task. Our problems on 

Earth, largely international 

controversies, should be dis-

pelled from our minds and 

focused on the enormous job 

before us.” 

likes the Man on the Moon 

articles and urges Americans 

to complete the project before 

the Russians. The sixth letter 

is from Clarence Mathews of 

Clinton, Illinois. He notes that 

it was written that the astro-

nauts on the Moon would 

need to be careful of falling 

since there is no air to break 

the fall, so he asks how the 

spacecraft can brake for land-

ing and takeoff. The editors 

answer that the rocket ship is 

the only engine known to sci-

ence that not only works in a 

vacuum but is more efficient 

there than in air.   

 

The seventh letter is from 

Thomas Pappan of Owosso, 

Michigan. He asks how nitric 

acid, hydrazine and hydrogen 

peroxide make the rocket go. 

The editors write, “The hy-

drogen peroxide drives the 

pumps which feed the hydra-

zine and nitic acid into the 

rocket motor. These liquids 

burst into flame when they 

touch each other; they don’t 

require ignition. Combustion 

of the gases propels the ship 

in accordance with Newton’s 

third law of motion.” In the 

(Continued from page 55) 

Above: Lockheed L-749A Constellation N6022C “Star of Virgin-

ia” TWA at London (Heathrow) Airport with under-fuselage 

“Speedpack” freight container. September 12, 1954. Image 

source: Wikipedia. Image credit: RuthAS.  

eighth letter, Ed Giesselmann 

of El Cerrito, California asks 

how heat can be dissipated on 

the airless, waterless and per-

haps soilless Moon, heat from 

things like tractor engines, 

and turbogenerators. The edi-

tors respond, “The heat has to 

be dissipated by radiation. 

The radiating surfaces would 

be shielded from the Sun.” 

The ninth letter is from Ing. 

Ismael Sanchez Pardo of 

Mexico, D.F., Mexico. He 

quotes the article, “...with a 

gentle shove the reserve tanks 

will disappear out of sight 

and eventually they will crash 

on the Moon.” He concludes 

that the shove must be strong 

enough to ensure the tanks are 

caught by another gravitation-

al field, and if the push is not 

strong enough, the tanks will 

return to the side of the ship 

attracted by its gravitational 

field. The editors reply, 

“Theoretically, the reader is 

correct. Practically, the grav-

itational field of the ship 

would be so slight that it 

wouldn’t matter.” 

 

The tenth letter is from Ralph 

S. Damon of New York, N.Y. 

The Wikipedia article on the 

Harmon Trophy mentions that 

Trans World Airlines (TWA) 

CEO Ralph [Shepard] Damon 

won that prize for 1948. Mr. 

Damon was also a letter writ-

er for Collier’s Week’s Mail 

presented on page 36 of our 

last issue, and we presented a 

little more information about 

him there. Mr. Damon writes 

that the October [18, 1952] 

issue of Collier’s passed 

around the world so fast that 

the day it hit the newsstands 

in the USA, it was also on 

display at Nairobi Airport, 

Kenya, East Africa, traveling 

on TWA from New York to 

Cairo, and on Ethiopian Air 

Lines from Cairo to Nairobi. 

Collier’s 1952-54 

http://commons.wikimedia.org/wiki/User:RuthAS
http://en.wikipedia.org/wiki/Harmon_Trophy
http://www.aiaahouston.org/Horizons/Horizons_2012_09_and_10.pdf
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Dreams of Space 

Books & Ephemera 
 

Non-Fiction Children's Books   

about Space Flight from 1945 to 1975  

http://dreamsofspace.blogspot.fr 

 

 

  

 

http://dreamsofspace.blogspot.fr/
http://www.fantastic-plastic.com/
http://dreamsofspace.blogspot.com/2012/09/life-on-mars-from-this-week-april-24.html
http://www.collectspace.com/


AIAA Houston Section Horizons November / December 2012 Page 58 

Page 58 

  
 



AIAA Houston Section Horizons November / December 2012 Page 59 

Page 59 

  
 



AIAA Houston Section Horizons November / December 2012 Page 60 

Page 60 

Collier’s 3/22/52 

  
 



AIAA Houston Section Horizons November / December 2012 Page 61 

Page 61 

  
 

 

S
a
tu

rn
 V

 I
n

b
o

a
rd

 P
ro

fi
le

 P
ri

n
ts

 N
o
w

 A
v
a

ila
b
le

 
 

A
p

p
ro

x
im

a
te

ly
 s

ix
 f

e
e
t 
lo

n
g

, 
th

is
  
fu

ll-
c
o

lo
r 

p
ri
n
t 
is

 a
 r

e
p
ro

d
u

c
ti
o
n

 o
f 

N
A

S
A

-M
S

F
C

 d
ra

w
in

g
 1

0
M

0
4
5

7
4

, 
th

e
 A

p
o
llo

 8
 S

a
tu

rn
 V

. 
 

L
o
o

k
s
 g

re
a
t 
! 
H

a
n
g

 o
n

e
 o

n
 y

o
u
r 

w
a

ll 
a

n
d

 b
e

 t
h

e
 e

n
v
y
 o

f 
a

ll 
y
o

u
r 

c
o

-w
o

rk
e
rs

. 
 A

v
a

ila
b
le

 f
o
r 

$
3
5
 p

lu
s
 p

o
s
ta

g
e
 a

t 
u

p
-s

h
ip

.c
o

m
 

 
h

tt
p

:/
w

w
w

.u
p

-s
h

ip
.c

o
m

 

 

Hubble Meets Skylab 
SCOTT LOWTHER, AEROSPACE PROJECTS REVIEW 

A number of apparently com-

pletely independent space 

projects have been linked, 

even if only briefly. Two such 

programs were Skylab and the 

Hubble Space Telescope. For 

a brief period in 1970, there 

was work on joining the two 

together. 

 

The idea for a large orbital 

astronomical telescope origi-

nated in the late 1960s as a 

logical outgrowth of the on-

going growth in orbital tele-

scopes, both astronomical and 

military. Until well into the 

1970’s, the only effective 

ways to return telescope im-

agery to the surface was via 

television (which produces 

grainy low-resolution images 

in real-time) or via film 

(which produces high quality 

images, but very slowly). 

Since astronomical satellite 

telescopes have a much great-

er need of high quality pic-

tures than fast images, large 

space telescope designs of the 

late 60’s and early 70’s tend-

ed to utilize film. A number 

of spy satellites used film that 

would be dropped to Earth by 

way of small capsules, but 

this entailed considerable risk 

of loss and limited the total 

(Continued on page 70) 

http://www.up-ship.com/
http://www.up-ship.com/
http://www.spaceacad.org/
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Frederick Ira Ordway III 

Co-Author with Mitchell R. Sharpe of The Rocket Team  

 

The Chesley Bonestell  

Archives of Melvin H. Schuetz 

A former satellite controller in the U.S. Air Force and 

private industry, Melvin H. Schuetz has researched and 

collected publications from around the world containing 

Bonestell's art for more than four decades. His book,  

A Chesley Bonestell Space Art Chronology, is a unique 

reference bibliography containing detailed listings of 

over 750 publications which have included examples of 

Bonestell's space art. 

www.bonestell.com 

 

www.cgpublishing.com 

Dreams of Space, Books & Ephemera 
 

Non-Fiction Children's Books   

about Space Flight from 1945 to 1975  

http://dreamsofspace.blogspot.fr 

Classics Illustrated were comic books intended to 

educate as well as entertain. They often were fictional 

“classic” books in comic book form such as Moby 

Dick. They also had a special series called "The World 

around Us." These were non-fiction comic books about 

topics of interest. 

Classics Illustrated. Illustrated by Gerald 

McCann, Sam Glanzman and John Tartaglione. The 

Illustrated Story of Space (80 pages), 26 cm, softcover. 

Contains illustrated stories on training for space, 

the first rocket to the Moon, the history and use of the 

rocket, the launch of Vanguard 1 and the construction 

of a space station. "The World Around Us" (#5) Janu-

ary 1959. 

Award winner Ron Miller & Black Cat Studios 
 

Ron Miller, winner of the 2002 Hugo Award  

(World Science Fiction Society) for Best Related Work:  

The Art of Chesley Bonestell 

Page 63 

http://www.cgpublishing.com/Books/RocketTeam.html
http://www.amazon.com/The-Art-Chesley-Bonestell-Miller/dp/1855858843
http://www.amazon.com/exec/obidos/ASIN/1581128290/002-6093815-9312869
http://www.amazon.com/exec/obidos/ASIN/1581128290/002-6093815-9312869
http://www.bonestell.com/
http://www.bonestell.com/
http://www.youtube.com/watch?v=Sz2tCgL8iOw&feature=relmfu
http://www.cgpublishing.com/Books/RocketTeam.html
http://www.cgpublishing.com/Books/RocketTeam.html
http://www.cgpublishing.com/
http://dreamsofspace.blogspot.fr/
http://www.black-cat-studios.com
http://www.wsfs.org/
http://www.black-cat-studios.com/Books2.html
http://dreamsofspace.blogspot.com/2011/01/illustrated-story-of-space-classics.html
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APR Corner – together with optics manu-

facturer Perkin-Elmer - 

worked on the “Optical Tech-

nology Experiment Sys-

tem” (OTES) which produced 

conceptual designs of large (2

- and 3-meter diameter prima-

ry mirror) space telescopes. 

Utilizing leading edge and 

experimental de-

sign features and 

materials such as 

laser communica-

tions and adaptive 

optics, the OTES 

telescopes were to 

be serviced by 

astronauts in Apol-

lo spacecraft. The 

OTES was not 

intended to be a 

fully operational 

space observatory, 

but instead a 

testbed for the 

technologies need-

ed. A follow-on 

program for a 

Large Telescope 

Experiment Pro-

gram (LTEP) be-

gan in 1969 with 

the same players, 

building on the OTES design. 

While outwardly the design 

was much the same, an im-

portant change at NASA had 

occurred: the Apollo Applica-

tions Program was in full 

swing.  

 

From 1965 to 1967, NASA 

was focused on getting Apol-

lo to the Moon, but by 1969 

NASA was ramping down 

lunar programs and was look-

ing forward to what would 

follow the Apollo moon mis-

sions. While a manned mis-

sion to Mars was the final 

goal, in the near term NASA 

looked towards the Apollo 

Applications Program (AAP) 

to provide opportunities for 

missions. At the heart of AAP 

was a dry-lab orbital work-

shop, a single-launch space 

station made from a modified 

Saturn S-IVb upper stage. 

From the earliest, the AAP 

orbital workshop was recog-

nizable… it would eventually 

be built and launched as Sky-

lab. 

 

The AAP workshop was to be 

equipped with the Apollo 

Telescope Mount (ATM) for 

astronomical purposes. This 

was originally to be built from 

a greatly modified Lunar 

Module cabin to save cost and 

increase commonality. Lock-

heed and Perkin-Elmer sug-

gested a rather different ATM 

telescope system: the 2-meter 

LTP telescope. 

 

The LTEP was designed for 

several modes, including an 

independent free-flyer that 

would only occasionally be 

visited by an Apollo space-

craft for the purpose of re-

placing film and experimental 

modules. But also considered 

was mounting the telescope to 

the workshop. While this had 

the benefit of locating the 

telescope, with its film and 

experiment modules, conven-

(Continued on page 71) 

number of photos that could 

be taken in the space tele-

scopes lifetime. NASA want-

ed man-tended systems, 

where trained astronauts 

could both remove and re-

place film canisters. 

 

From 1965 to 1967, Lockheed 

(Continued from page 61) 

Above: Cutaway sketch of the OTES/LTEP telescope showing major features (Lockheed, 1970). 

Image credit: Scott Lowther.  

Above: AAP dry-lab orbital workshop with docked LTEP telescope. 

(Lockheed, 1970). Image credit: Scott Lowther. 
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Aerospace Projects Review (APR) 

is presented by Scott Lowther, 

whose unique electronic publica-

tion is described as a “journal de-

voted to the untold tales of aero-

spacecraft design.” For more in-

formation:  

Scott Lowther 

11305 W 10400 N 

Thatcher, UT 84337 

scottlowther@ix.netcom.com 

www.aerospaceprojectsreview.com 
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APR Corner Left: LTEP configured for 

launch by a Titan IIIc, with 

rendezvous and docking with 

the AAP workshop. In this 

mode, the telescope would be 

equipped with a propulsion 

module so that it could ma-

neuver to docking with the 

AAP workshop, much as the 

Apollo CSM would. 

(Lockheed, 1970). Image 

credit: Scott Lowther.  

Above: LTEP general arrangement, launch and orbit configurations. (Lockheed, 1970). Image 

credit: Scott Lowther.  

Above: LTEP configured to be launched with the workshop atop a 

Saturn V. Here the telescope would function much as the Apollo 

Telescope and Mount did on Skylab, though of course at some-

what larger size. (Lockheed, 1970). Image credit: Scott Lowther. 

in space), while Hubble has a 

monolithic mirror. And of 

course, the OTES had provi-

sions for manual removal and 

replacement of the film canis-

ters, while Hubble radios 

down digital imagery. 

iently close to a trained crew, 

it had the disadvantage of 

having the telescope attached 

to a manned vehicle, with all 

the vibrations that entails. To 

deal with that, the telescope 

could be detached to float 

nearby during operations, or 

could be permanently mount-

ed and only operated during 

unmanned periods on the 

workshop. For an operational 

space telescope this would be 

an unacceptable restriction, 

but for an experimental tele-

scope meant mostly to prove 

out materials and technolo-

gies, and get done a little as-

tronomy on the side, this 

would be acceptable. 

 

The OTES/LTEP telescope 

was clearly an ancestor of the 

Hubble Space Telescope, 

though there were a number 

of clear divergences in design. 

Most obviously, the OTES/

LTEP had an extendable mul-

ti-segment sun shield, where 

the Hubble's sun shield is a 

fixed design. This was due to 

the fact that the Hubble was 

designed to fit within the 60-

foot-long payload bay of the 

Space Shuttle, while the 

OTES was designed to be 

launched by vehicles such as 

the Saturn Ib, the Saturn V or 

the Titan IIIc with much 

shorter payload accommoda-

tions. The OTES featured a 

multi-segment mirror, with 

each segment made out of a 

different material (to test how 

these materials would perform 

(Continued from page 70) 

http://www.aerospaceprojectsreview.com
http://www.aerospaceprojectsreview.com
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The American Institute of Aeronautics and Astronautics 

James C. McLane, Jr., 1923 - 2012  

based space simu-

lation. Today's 

successful Chi-

nese manned 

space program 

owes a debt of 

gratitude to Jim 

for his encourage-

ment. 

McLane was 

named after his 

father and his great grandfather, Confed-

erate veteran James Calvin McLane, who 

is buried in Cameron Texas. Jim was in-

terested in genealogy and could trace his 

ancestry to a Hessian soldier who arrived 

during the American Revolution and to 

Scotch-Irish immigrants in the Carolinas. 

He and Dorothy visited a Scottish Island 

for an international Clan Maclean reun-

ion. The couple was religiously active and 

helped charter Lutheran churches in Tul-

lahoma TN, La Porte TX and Clear Lake 

City TX. 

He is survived by son James C. 

McLane III of Houston TX, an Engineer 

following his dad's professional footsteps, 

his loving daughter Patricia Ann Camp-

bell of Tullahoma TN, grandchildren 

Krystal McLane and Jay Campbell, sever-

al great grandchildren and brother-in-law 

Harold Dean of Myrtle Beach SC. 

Jim's ashes were interred in the Hou-

ston National (Veterans) Cemetery next 

to those of his wife Dorothy. In lieu of 

flowers the family encourages friends to 

support the 357th Fighter Group museum 

in Ida Louisiana, a place that maintains 

memories of a brief, but remarkable chap-

ter in Jim's extraordinary life. 

(Below are links to Jim McLane’s 

biography and oral history.) 

 James Calvin McLane Jr., pioneer-

ing space program engineer and WW2 

fighter pilot died in Webster TX Nov. 7, 

2012. James (often called Jim by friends) 

was born in Newberry S.C. Nov. 16, 

1923 to Martha Lathan McLane and 

James C. McLane. His sister Alice Kemp 

and Dorothy, his wife of 61 years prede-

ceased him. As a child, James lived in 

Concepcion Chile, South America where 

his father was building a highway. Dad's 

road construction work required frequent 

family relocations. One year James at-

tended 9 different schools. New environ-

ments helped him cultivate a sociable 

personality, grow intellectually curious 

and develop excellent mechanical apti-

tude. During one interesting period, 

James lived at the City Jail in Abbeville 

SC with his grandfather, Sheriff Foster 

McLane. As a teenager James was the 

second person in South Carolina to build 

a gasoline powered model airplane. He 

graduated high school in Newberry and 

enrolled as a cadet in Clemson College. 

In 1942 James left College to join 

the Army Air Corp. The next year he 

married Dorothy Dean of Sumter SC. 

McLane served as an instructor pilot in P

-40 aircraft. In 1945 he flew P-51s with 

the famed 357th Fighter Group in com-

bat over Germany. His Mustang carried 

words "Dainty Dotty" on its nose in hon-

or of his wife. Later he piloted C-119 

and C-130 aircraft with the Air Force 

Reserve, retiring as a Major. 

After WW2, McLane returned to 

Clemson for a Bachelor of Civil Engi-

neering degree. Beginning in 1948 he 

worked for the National Advisory Com-

mittee for Aeronautics at Langley VA. In 

1951 he moved to Tullahoma TN to de-

sign wind tunnels for the US Army 

Corps of Engineers and the Air Force. He 

worked at Arnold Engineering Develop-

ment Center with notable engineers, in-

cluding German specialists brought to the 

US after WW2 under “Operation Paper-

clip.” While at Arnold Center he wrote 

his first a major technical paper on large 

butterfly valves.  He obtained licenses to 

practice Professional Engineering in Ten-

nessee and later in Texas. 

In 1962 McLane went to Houston TX 

for a job with the National Aeronautics 

and Space Administration (NASA). He 

spearheaded design of the Lunar Receiv-

ing Laboratory that handled the precious 

rocks brought back from the moon. 

McLane wrote an article for the February 

1967 issue of Science magazine about this 

facility. During NASA's Apollo program, 

the joint Apollo-Soyuz project with Rus-

sia, the Skylab space station, and Space 

Shuttle development he was Division 

Chief in charge of the Space Environmen-

tal Simulation Lab at NASA's Johnson 

Space Center. His work allowed him to 

personally meet many significant histori-

cal figures. 

Jim was active in technical societies, 

most notably the American Institute of 

Aeronautics and Astronautics (where he 

was an Associate Fellow and held various 

offices). He received numerous profes-

sional awards and honors. 

After retiring from NASA in the Sen-

ior Executive Service he consulted with 

industry on space environment simula-

tion. He and his wife Dorothy shifted 

their personal focus to travel and made 

friends in many countries. In particular, 

they enjoyed China, a place they visited 5 

times. On one trip sponsored by the Unit-

ed Nations, McLane presented a course to 

Chinese technical specialists on ground-
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