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Above: Left to right are Section members Ellen Gillespie,
Michael Frostad, and Clay Stangle. Our Section’s new
Extra-Vehicular Activity (EVA) technical committee chair
Evelyn Miralles was there, too. See our Section’s organi-
zation chart on a later page. They are standing under our
Section’s new shade-providing canopy. Next to that is the
EAA canopy with their flag.
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Table-1 Two Q Thruster Scenarios for 90-ton Spacecraft and 2 Megawatts Power

A B
Newtons / Kilowatt 0.4 4
Total Thrust (Newtons) 800 8000
Total mission (days) 246 140
Outbound (days) 66 22
Stay time (days) 70 90
Return leg (days) 110 28

Figure 1. Two Q-thruster scenarios for a 90-ton spacecraft and 2 megawatts of power.
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8
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award winniPRegf elrpente g#ts¢ ¥ths( i n AReduci ngo@®prakitsongi n®Raskorfe

Deep Space Missionsor h( \o&tgdrekPwmeedddft Ged-i v e
On the eve of t he Moarefl d megn we Eirtay ws k@ibna | baift Ba |l K& RedalifigU 1t ih-e
nounced by the JetvPrroiptuy si an Tuakeyagampswe yegd atmhe astiatlaso
l'ively debate which f
fired the opendtngp bs el
-hel p pr oigmtamo dsuecltfi on,
my name is Maria and
academicébo

%

Gravitational Lens of the Sun

STRONA,

p
L4 S
TNy e

Dr . Russel whose a
PN and career was fbiolo
Sun H H
sai d, after |l earning
Zi n w®edpde’s History) t hat Col t
was fAnot necessarily
— to-exeami ne the terrest
focal  “wain POCAL r at i DhaSpdrrow, her prize
spacecraft 1996 first novel of
Cent aur i GlortlanoBturm.r sAs pa
gi ven, wi t h extraterr
Figure 2. Solar Gravitational Lens Geometry, Minimum Focal Length = 550 AU and
FOCAL Spacecraft Position. (Continued on page 9)
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(Continued from page 8) on Educati on whi ch comme nce-d Wit h
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guestion (wWhkde Jbob&gDdDngeff space expl omuat i dre.And we al so hae
SO awry. Another panelist, Ken Scholheesr,e. 0 fAEveryoneodo kne
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known as the MEERc2a5%50 mher &KA, heoani ng
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(Continued from page 9)
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gave the fAVoyager %eCUERStee . bheguyM Hhhedewding vier pietry sodfu aH aew
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Figure 3. Colossus Telescope: (4) Primary 8-m Mirrors, 74-m Aperture. (B) Secondary Mirrors within 5-m Structure. (C) Gregorian
Telescope Focus.
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RGovernment tax cr éMeidi teamabeaan thee@@eSawams &dodathanGuPf ¢
Science I nstitute, H
Table 2. Kardashev Measurements for Stellar and Interstellar Civilizations — A Cosmic Perspective
Suggested in a paper by Russian Nikolai Kardeshev in 1964, measure civilizations by level of power available.
Kardeshev Power Equivalence
Level/Type (watts) or Example
“0” 4x1012 Current world power production
I 101 to 1017 Solar insolation of Earth’s surface
I 4x10% Total solar radiation output (stars vary orders of magnitude)
I 4x10%7 Total galactic radiation output
Li nks
lhttp:// wwwi st i t dtreec/t westql/aftleieagicdio mmuni-s ek Hator@st r o2 O8OOI c s
2http: / /] wvdw.ecaenrst. aou rgi
Houston 100MYYSS8 pcdVv ewvéwg ecaenrst. aourrgi/ ? p=29122
3Performance of Bella Gaia with Kenji Wi lliams and acc|ompa
The Baum Fhotutnpd:a/t/itohnebaumf oundaddiomm. org/ environment/ belll a
Uni ted Nations Enhvtitrpo:n/nievnitnael o .Pcroong/r6a7nd, 9 9 4 9 3
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http://www.seti.org/seti-institute/weeky-lecture/deep-space-flight-and-communications-seti-klt-and-astronautics-2009
http://www.centauri-dreams.org
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http://thebaumfoundation.org/environment/bella-gaia
http://vimeo.com/67499493

Exploration Flight Test 1
Orbits completed 2 (planned)

Spacecraft properties

Spacecraft type Onon MPCV

Start of mission
Launch date September 2014 (1]
Rocket Delta IV Heavy

Launch site e Canaveral SLi

Contractor United Launch Alliance

End of mission
Landing site Pacific Ocean
Orbital parameters

Reference system Geocentric

Above: Source: Wikipedia. Image credit: . ..‘é_':
NASA. .

Above: An artists' impression of the first Orion spacecraft in orbit attached to a Del-
ta IV Upper Stage during Exploration Flight Test 1 (EFT-1). Image credit: NASA.
Image source: Wikipedia and Flickr.

EXPLORATION FLIGHT TEST ONE OVERVIEW

TWO ORBITS ® 20,000 MPH ENTRY @ 3671 MILE APOGEE @ 286 DEGREE INCLINATION

LAUNCH ABORT

LAUNCH CONFIGURATION

SYSTEM (LAS)
Upper Stage Disposal

ORION CREW

MODULE (CM)

Orion LANDING &

RS Translation Burn RECOVERY il

STAGE \
. 4
e \=

DELTA IV
HEAVY
ROCKET

Orion/Upper Stage
Separation

Above: Mission Summary. Image credit: NASA.

Launch Vehicle/
Upper Stage Separation
LAUNCH
SLC-37B
Launch Abort System
(LAS) Jettison

Upper Stage
Engine Burns

AIAA Houston Section Horizons September / October 2013 Page 13



http://www.aiaahouston.org/
http://en.wikipedia.org/wiki/Exploration_Flight_Test_1
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http://www.nasaspaceflight.com/2012/11/eft-1-september-2014-launch-paced-delta-ivh/
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Museum 1940 Air Ter minal Museum
An Al AA Hi stori c Aerospac

DouGcLAYMZEIL LDETOR

We reviewed pictures food Dhir By naonn t hTleyx aVgi, n gc
& Wheel s eventwe boshiottehRadgwste uonf 2013. The dra

a few great i mages fahetBubyi 38L& WifngHsor& zVW

104[] nmltnmmnl The August 2013 Wingsvod uWheelrs Btl tae me Medsar | a
the Lone Star Lodest dd yRd thhreduapi.r pTwmeofWatbe

MUsSEum three photographs incdpaeced haedebaer secuméd.s
taken by museum voluntleey &taoppe®drrat Muhsee uina

808 bimonthly column volunteer Max Triboleti was t heBpehbam, Texas

ut the 1940 Air Terminal i s g Wheels | éoarWimbgs hiky Wheeth visitor

useum, a 2008 addition to
the list of AIAA Historic Aero-
space Sites. The museum is

centered celebration |atwedhen mule umoofl toft akh
p
S
restored and operated by the P
a
m
S

ace on the third Sumadmayi of tmesttcomomnbohs.t oQle
c car owners often alclcewaed t hgai nviotnaet i day t

I

i
|l ay the vehicles insftoorts o6hethei Imbisreg mt o ¢
non-profit Houston Aeronauti- ircraft make a spectpaochglsar .displa)_/ behinq
Y Socici) useum. The museum building itself is a uniq
ight inside and out . Thleheoldd spdmratyrsolantdo wer ni
inside the museum on bhbow, gbatnd hel memwear e omd
1940 Air Terminal Museum ¢ he visit. And the | theh apvaiyonfriosm ushal Iry
8325 Travelair Street popul ar Flaming Pattiseshgolt melthefyo orde s reucctk . t

Houston, Texas 77061 Ai rport!

(713) 454-1940 This yeards raffle airplane Wi nn@ifnueddlpkeesn L a
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(Continued from page 14)

Image credits: The 1940 Air Terminal Museum, Wings & Wheels event of August 2013.
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Cli mate Change and Loc

DOUGLAYAZEL LDETARATI C#B N HIB MONTHLERI)ES

NATI ONAL SCI ENTI FI Qo SPRe¢ ETY concentrations of carbon di ox

REACTS TO i de and -otaepi nhgeagreenhouse
| PCC REPORT RELER®&Ee s have increased sharply since the
I ndustri al Revolution. Fossi l fuel burn

REPORT REI NFECESdONnEi nat es t hi s-c aunsder@lesd sce .paHumans of wea
FOR ACTION TO ADDREBB8ases in greenhbasgegasseosmeariemersespnb
CLI MATE CHANGE, <iAWYISe f or most of wWwlag--ssoobnsee ravreada sgl madyal e x|
AMERI CAN GEOPHYSI| CaAge UNuU®ON ace war minigngeof foouighstarmce.ACTh
(1.5AF) over the ptacttHdOrgehbhnd8ycdedcdlui

27 September 2013 natur al processes Clham@e. quickly T emove
WASHI NGTON,ThedC fol soméengf these gases |(mpaotcabsl yh acramfbuoln tdd o
statemehtitbatAmeéri ciadne )Geforrom t he at moismchree as e do uerx tpeesne,s rf
physical Uni on (AGUW)ene x e cantdi vfeu tduirree ceauirdd sd manst awi | hli gihn fwau eer
CEO Christine McEnttéhee: cl i mate systemefx@rerimiehlcedni and ar e
ATodayods release oExttehnesi vt erigndep @t dent pobsectvadi onsco
ment al Panel on CIl icoantfd r@hatnlgpee 6 s el PO@ ofubbl obdlealwah mi wegt
Assessment 5, Wor kThhgs eGr olup e rlv ansecpach retc wlmtoun allarpgreoduct i-vi ty
reinforces what thersaeasesntihni @aicommunaded udempevatopensg &
has known for s omel evielde, naomwd aQumo sqlhiie#n i ©a svtant wat uraep,o rt; h ot uhge

mate is changing addcbhmeman acetcirwiatsyesbei medarheatexstoemet t iofme s
maj or influencer. Tives ns @ii @n cgel aicsi ecrlse avresrsaivl Yyc b wesis, | peemaec
the scientific commumistty iasnd nAragtrie® nisoa &b otche . c |Tihneastee cchhaannge
Climate change i aral remdydltyhr ecaotnisnag t e mte owcietahn s ,| owftgi c h
our economic heal tindeprusbtioocd s@mliegsiycgsi amwdce apirreglicarn boars do fo
nati onal security. howoimhe scluiematoef sfycWhimn ei si mpopd @atndd sStcad
security to energyraspohdbitlaiutsgeydmaziomdnue@ds ¢ € mainn as t o whi
ties, cities, statgsepemmduseggdanss .acWinkslsc ighnegexPp earn e nicedo m
u. s. and around theiwbehtd awiet H e eelxiprdtaintmhe ane konfowrcl i mat e
effects. change that rely omacktnsowanf naltiumat e i ali &1
It is not too | atend®s.address the ifmpacher mor e, surprise
of climate change, Gluit matthee nmwd chedlosv polee i ¢ne xtpheactt ed| vbabhpi
meaningf ul action teompteirmuals ed owiclllosenrnts@aaei ¢c®, rmayw, e i
Lessening t he negadathieveamountomds wwi hmhantgi cp rcihrmaanrgielsy t Haeneman
require rapid socimitméd rieyspbhees evalt dAdatrieom ss sti loants . ¢ oHui | gdh ec
informed by sciencemiangli otnhsato fr gfrleemtip otslea days ecsl iwndtle | elaa!
perspectives and cdmmigteme ntaronfi nal,| antéxlgesy at emsr ii nkd utde ssou
hol der s, includingtiyntendateicomals,t emat ub8athe mnediucé obhhak m
regional, and |l ocalwagaowemgnmentusmn,avtohh e atblavigdue aso wpasést asmips
ness community, theiemergy industry, tdait- are now unavoida
entific researchers,Claindatmanghamndger s sodofnogc ieexnpteicsttesd has bree
The climate changenipfosrimi mnerstsagaeammemao viei nev.erDeelflor esdat &
of the AGU: urbanization, and phanigeulaande pos$ | Utnmparc
have complex geogr awphi cacloomesefasomalp,ursn
Humainnduced cl i mdtosm-gelwanngeef f ect s onneteednepder aburuendeprséd-and
reguires urgenai micttdtoinon, and clwardkiprg pwirtth est a kienh od
tion, -imdmaed cl i maevant infbolmationgand comeeying under -
Humanity is the ma|Jberiatfimoemderonr wh@rcdiilmg i oheardliyl aodt
global <climate chahyget obisealvepabierndenceifsi nat umakler s amindb it
past 50 years. Rapaingd séoireni aless espohbsesod
can significantly | lers stethe w©eig ateing e C loiudwaptedby the rercuntGeophysienk p e r i
comes. enced at a gi ven | OnvaDedember 20031 Revised apd Reafy v ar
i Hu ma n activitiebroemrgeachawgiye@r ; firedDecambee W&, Fepiuary0/12Z | i mat
Earthoés climate. Alotthhet hgel onbaatiurlee vod |Ayguitgt3. vari abi |l ity and
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and harder to bend © ste
(Continued from page 17) flats for the arm sec
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JSC Astronomical Soc| et
Upcoming | tems Galoem(c€ahmei d ECAS Octpber
Our JSCAS meetings are held on the second Friday of every month at 7:30 P.M.
in the auditorium of the USRA building (almost always at this location):
3600 Bay Area Blvd, at the SW corner of the intersection with Middlebrook Drive.
2013
November DB, 20tla3n| ey LTaedergreticSduiShiol MeS ¢ ,
teorites: Exploring an Ice Planet.
November Pami2lOyl 3Space Days Star Parnty
December Wi3nt e2r0 130l sti ce Party
(Continued from page 19) 2014
January 1Blo b 2T02IN4l Aetronpmy Y ear in Review
February Dlo4n, HaOllt4eer, TBA (To Be Annfoun
March 14, TBRA 1(4T.o Be Announced)
Below: Education and public outreach from||AP T 1 1 11,Pa2uwll4Mal ey, JSC Trip2to HFent a
the Lunar and Planetary Institute includes tive
“Cosmic Explorations: A Speaker Series.” May 9, 20Tle4xas St ar -JPuamret yl, May 25
http://www. |l pi.usra.edu/education/ |l ectures

= lihe Lunar and Planetary Institute Introduces —

COSMIC EXPLORATIONS:
A SPEAKER SERIES

Upcoming Lectures
2013-2014

The Universe is Out to Get Us and What We Can (or Can't) Do About It

Solar Storm: Space Weather's Impacts on Society and the Economy
Dr. Daniel Baker, University of Colorado at Boulder
September 12, 2013

The 2013 Chelyabinsk Air Burst and the Hazards of Near-Earth Asteroid Impacts
Dr. Dawvid Kring, Lunar and Planetary Institute
Movember 21, 2013

Gamma Ray Bursts and Supernovae
Dr. Jeffrey Silverman, The University of Texas at Austin
March 6, 2014

Alien Encounter
Dr. Seth Shostak, SETI Institute
April 24, 2014

Speaker Series Archive »
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PHi LI MAERET 3AF MP
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[AIAA Houston Section mem-
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contact person Marlo Graves
tells us the Chinese prefer the
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Paga2

Comet | SON: Bang or Bu

DrR. APRI EK OR

Comet C/ 2012 S1 wasidgstbeedag on ELomet ASOONf i bBaktap®Odct
September 2012 by WRers,siani ersttirsotnso meeblsi egkt ¢ htat apmbond De?i
Vitaldi NevsKki and | AonypmumMNoyichogaswal e bschpssgthhe dadm
using data from t hevelrrytedagnt i cCoardet Sdlitss@ONc |l wa® stp,homaki ng i
tific Optical Net wgrlphled8ON)n, @otdobhsrag@&m-n&20D18 hdySuvAd'asm gl a

monly known as ComBltodISObf Thes Usnunwefrasde yt eonip eAraitaiorea.at Hip
grazing comet i s pirmalgetiesl sthoo wne aicnh Fpogrampe rb.ach 5, 000A F.
helion on Novembeltn &&8r | y 22001133, a be gwitt ciumvehwaSugésaer
(Thanksgiving Day) atwhllent oi ti Iwli ddt rpatset hteh eSsumdmettGsdabr if ghtcre
di stance of only 7®%0t000i mel eByakavteapmetadd hgaltthiese dat ae
stards surface (~2ve&r ysobrairghrtadcioimeftr asnmaghipe@idsichneegr dHtoeve vi-
center of the Sun)erBaddd hoans igdisndeg agrboWwbhngedi anmdirs,| owdd wr
it is believed thadvetnhitios icnometts caimeerfeimamappanéntt brii tghwin
the Oort Cl oud andanhdasi snenvoew opna sys eedx pkeymit € plh ¢ roe 3 e@fc hE aarnt ha.p
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Figure 1. Comet ISON photographed on October 8, 2013. Image credit: Adam Block, | | o st i a | show.
University of Arizona.

Figure 2. Comet ISON photographed by the Mars Reconnaissance Orbiter on September 29, 2013. Image credit: NASA.
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Above: Jim & Dorothy McLane and space scientists from the Shanghai Astronautical Society, on November 3, 1994, at the McLane
home, 1702 Fairwind Road, Houston. The interpreter is Kylin Lee. Image credits: James C. McLane II1.
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All calendar items are subject to c¢
Section council meetings (email secre
‘_“_ Ti me:-65:330 PM usually
o o e Day: First Tuesday of most months except

f
- Locati on: NASA/JSC Gilruth Center i s often
Houston Section

Since 1962 Upcoming Section events
Audi obook in work by Ted Kenny, NASA/JSC,
ni calmmi, Suddele Tomorrow Came, A History of JSC. The author of
book is Henry C. Dethloff. See t hato web

2013 Conwwweaicég&vemgs | ink)
3-7 November 2013, Ri beirao Preto, 22nd I nt
i NiCOBEM 2013

5-7 November 2013, Frankfurt, 8th Internati
2014 Conwwweaicg&vemgs | ink)

1317 January 2014, Nati onal -Dearebromi,ni Mariycl a
Conference

1317 January 2014, Nati onal Har bor , Mar vyl a
tures Conference

1317 January 2014, Nati onal Har bor, Maryl a

1317 January 2014, Nati onal Har bor, Maryl a

1317 January 2014, Nati onal Har bor, Maryl a
Structures, Structur al Dynamics,

1317 January 2014, Nati onal Har bor , Mar vyl a
zation

1317 January 2014, Nati onal Har bor , Manyl a
ference

1317 January 2014, Nati onal Har bor , Mar vyl a
Conference

1317 January 2014, Nati onal Har bor, Maryl a
gi €snference

1317 January 2014, Nati onal Har bor, Maryl a
Exposition (SciTech2014)

1317 January 2014, Nati onal Har bor, Maryl a
(formerly the AI AA Gossamer Syste

2630 January 2014, Santa Fe, New Mexi co, 2
Meeting

2%#30 January 2014, Col orado Springs, Col or
Symposium (RAMS) 20114

2-6 Febr uaAtyl &mtlad,, Georgi a, American Meteor

1-8 Mar ch RiOdL4Sky, Mont ana, 2014 | EEE Aeros

2426 Marchi 204, FranceSympobilLukpet hadi dealb

30 April wagd#Hhington, DC, 2014 Aerospace Sp

5-9 May 20Pasadena, California, SpaceOps 20

2628 May B3014Petersburg, Russia, Chefé&fdetc
on I ntegrated Navigation Systems

5 June 20W#é4l 1l iamsburg, Virginia, 2014 Aero

1620 June A20a46ta, Georgia, 11th Al AA/ ASME
Transfer Conference

Horizons: published bimonthly by the end of February, April, June, August, October & December at www.aiaahouston.org.
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Above: ATV Control Centre is housed

Fermat Building at the Toulouse Space Centre houses the Automated Transfer Vehicle
Control Centre (ATV-CC). The French space agency, CNES, was responsible for the
development of the Control Centre, and prepares, coordinates and supports all ATV
operations on behalf of ESA. Copyright: CNES.
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From Al AA Daily Launch
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’ 1:\1 Midi-Pyrénées
et o F/ ORGANISATION CHART 2013-2014

President

. Assistant : J. Stella
F. Guimera

Secretary
Ph. Mairet

Treasurer
G. Destarac
(F. Renard, accountant)

Vice-President for Aeronautics Vice-President for Space

- Conferences: L. Mangane; 5. Haug; J.L.Chanel; G.Ladier Manola Romero

0. Marty P Bousquet Promotion
Functional Commissions l.Gatard
. LabsfInstitutions
Operations Relations
1

A.Torgue; G.Destarac; F. Guimera

- Gazette/ Communication: A.Chevalier/ A.Torgue .
) Working Groups
- Youth committee: B.Tarrade

- Programme planning: 0. Marty/ Y.Roncin

Technical commissions
Related to regional group

- Civil &Commercial Aviation : F. Guimera

- Schools & Univerties Relations: - History: G. Destarac

- ENAC: B. Lamiscarre i . .
 SAE- L Huet - Critical Embedded Systems: G. Ladier - Light Aviation

& Derived Machines: J.L. Chanel

- IPSA: { B.Tarrade)
- URISMIP Relations: P. Leparoux - Environment : (D.Collin: TBC)
- CDE Relations: 1.J Runavot; P.W.Bousquet - Exploration and

- PME/ PMI Relations: 5.Haug; G. Ladier Observation of Space: M. Rieugnié

- TMMA Relations: (F. Renard)
- Website: J.C. Torgue
- AIAA Houston Relations:  Ph.Mairet

- Astronomy Relations: Jean Marc Faure
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Boeing Completes Mission Cont s ol Cemt er NIn

Sept 13, 2013, Rebecca Regan, John F. Kennedy Space Center
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Image credits: Boeing (artist concepts).
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Rihce +Uni~versity Al AA Student
Prof essor Amedde/ance.chhie a d e ,
713-348-5880, www.ruf.rice.edu/~meade/

Above: Image credit: Rice University.

@ RICE Rice Space Institute StUdent Smdentsforthe_E_tp.’orationand
Association Development of Space

XCOR Visits Rice

Posted on October 8, 2013 by 10

Above: The Rice Space Institute Student Association (RSISA) is not associated with AIAA, but we have similar interests. The RSISA
and the image above were noticed by Horizons team members on Monday, October 28, 2013. The date of the XCOR visit is not spec-

ified.

Above: Image credit: Rice University.
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