Volume 39 The Newsletter of AIAA Houston Section September / October 2013
Issue 2 The American Institute of Aeronautics and Astronautics www.aiaahouston.org

r

100 Year Starship Publi

Pat hway to the
Footprints on

Hyatt Regency
0

Septemb22, 1201

v 4 o How r..‘. ;twvlbc\
Colliers "5
., J A Reconson
Con We Got to Mors?
_ Is There Life on Mars?


http://www.aiaahouston.org/

Since 1962

Hor

of e

very page

link is in |l ocated here

i zo

September

/ Octo

ns, Newsl|l etter

T A B

L E

O F

i s an i
(the bl

ber 20
of Al A

C O N T E

rés Cor rkegro,s 3 1y Mi

or , EAA Chapt&nz 41 at

Chai
From the Edit
Cover Story: 100
Staying I nfor

ubl iCclait f’noant %f Cthh%nlgoeus?g'nd Slég_tci%ln
of Aeronauf bcs) @RHhSATHT R4 LieCSCe ItSEP 1 7st 1 «

Year WEsaKsehl p 5 i1Bhe

med: OriBRI) 13l or
The 1940 Air Ter miAnalfl4us e

en Cpt hawiPhgs ShErars & th
., DouglG@emet | SO
C. Mc Lane,Prlers.en 2 3arito |

et

i ck E. Rodi ,

Horizons is a bimonthly p
of The American Institute

Dougl as Yazell, Editor
EditinBrte&8meven E. EverettspEdd
Ge, Don Kul ba, Alan Si mon
Regul ar cohrt.ri Buewves: E. Everett
Yazell, Scott Lowther, Philippe Mair
Contributordsanmelsi sC.i svedea:ne Thi
sel , Mi chael Frostad, D . Patr
Jackson, Professor Larry Bel

Sectio

Al AA Houston Secti
' Section News:

Executive Counci

e
p
e, Lamewelka mes
a
I

(UH SI CSA)

n News

Dr .

3AF
3AF

N : Bang o

Respléees.

e3AC21ams
Ro(22t ?

A. A.
SectiofgaNe 24ar
MP : Aut oGam 25 Tr &
MP @r d\dHbiexrs 2 6iom

Mi chael Frostad
Chair Section News: Secti BneDnedai27at i
Dr. Michael Mar tSihen Ge Student SeRdtcieonJn 2 8vesr:s i
Ch ak | t S t , .
arirec seretan Student S elcetxiacsn ANeEMV ¢ 2 91 v er
D iel N [ J if We | | ,
aniel Noblesiennller Wells  The Coll5erseaho&2 || Cdmg 30 Sp
Eryn Beisner Clay Stanjgle Collieros ofMaAp Will | 30C,Bndge 3 3F, Sp
Vi€eair, OperatiiChdras r, Technical Afterword for the Colddek36n Sp
Operations Technical The Back. Cover Professloustanr 52Bekp
Dr. Gary Turbrer Al bert A. Jackson 1|V

Laura Sar mi enBecbe -Bet i gt
Eetion Narcisbde. Zafar
Rafael Munoz Liz Warr e
Svetl ana Hansobr. Satya
Victoria Wi llsheikh Ah
Douglas YazeRbger Kl ein
Ryan Miller Dr. Steven
Kat hl een Coder Gary Brow
Il rene Chan (actTed)Kenny
Dr . Kaml es

Ludmi | a -Gdnii e

Evelyn Mir

Councilors

Al an Sisson
Christopher Davil
Dr . Larry Friesen
Shirley Brandt
Sarah Shulll

Il rene Chan
Robert Plunkett
El'len Gillespie
Mi chael Kezirian
Douglas Yazell

WwWw. ai aahouston. o

[o]

-aqv;

an
N a mer

o

]

el |l as

pAl A4 2013

E . verett
rri 01

Hori zons
Nati onal

and Al AA Houston Sectl] on

Communications

201

Third [Pl ace

3

This newsletter is created by members of | Al AA
than by elected Houston Section officers|belo
sent the position of AI AA or the Houston| Sect
4ments of individual contributors to Horizons
of Al AA, NASA, its contr aAdtlorasr,t iocrl easnyi noltHwoerri
wi se noted, are the property of the indi|viduas
except |l imited excerpts with attribution|to t
vidual Phetaser saddress all redwslbe04dR2[ abifacaphn
Cover: The interior of the Hyatt Reg:¢
from the | obby. This hotel was the s
symposi um. |l mage credit: Wes Kelly.

grhis page: part of Vi nIcheentS tvaarnr yG oNgi hgbhs

Al AA HoustHom i S@ntsi SGrept embe /

October

2013 Page


http://www.aiaahouston.org/
http://www.jpl.nasa.gov/news/news.php?release=2013-229#1
http://en.wikipedia.org/wiki/The_Starry_Night
http://en.wikipedia.org/wiki/The_Starry_Night
http://www.aiaahouston.org

Col |l aboration for SuccesCshai noHulm

MI CHAEROSTADHEI R

A business buzzwdrachdwintgh greaal, méa&en-l eft mai n gear did nc
i ng, coll aborationdeipd oy mpdhitant eswmhlettehderi n a rough | andi n
you are farming inDarhaegeMi dawestsusdavaledp -1 2§ @ eC veedhijtcsie NAS
ing new software Howeveédrn,cofi erarld efevada says that it i s
wor ki ng i n aerospaepaiatabt e Tlhoehnlsaonrndi ng gear on the vehi
Space Center. Si ncel & htteedtassd iChanot st@er £inal design to
ner, collaborationusad been hen vfellilc | dFiusrpAhagyg hf r diat & dff oD |
in human spaceflighhe | anding will ibreclwsded tthe rleafuinnceh tohfe

A coll aboration kbehweéer. OFThii $ at olaladdo@arralt iaoan Sal bewdd ugadc
NASA with t he Cygrniuisgshtvediathe t a hheCoosbmoad rnoende ainmd Ka z af kohusnt
| aunched Septemberi $48tassawi bo itto tampaatretanreagfsihiigpht wi telx a RDIs g «
vehicle safely docrkesulttos tohnee Idretse rrneast lifoonobe aa t epéci al one
Space Station (1 SS)TheABeeond ecsalilnggbhoo att i on was at Ken-

nedy Space Cen'themw

Lockheed Martin a e' s
avioni cs. The av e
installed on the I i gl
Test N)( ®wREHiIcle

for the first tim ed ¢
expected, compl et o -
wards the actual , t

many functionalitigeaetddrfotrhet hfei rfsatl mi n
space, Cygnus attemepstdwiltbk $iressa W Pl [ € A (
to | SS. The spaceccroanfttr orha djee tist, taond ctic
about 15 kil ometerssystbeurt adn dowrteer =+l o mull Bl B K aime s biq Ot
i ssue with GPS readi ngashibceltewednasiignead dt o carry humans

| SS. Cygnus safelysibaekégpobfF 6. ahhli stihmel It &leo rea thiaorre ddceretni nr
Orbital & NASA teawmesento thouiwodr kc & p asiiinbciet i2e0sO9and t hbat dat §
the problem. Afterfraomltylké sf lainglhti ntvetsott itvlpial-11 SbSe. vlienr ya dvdai |t ui aob

tive wor k, a GPS tilmingsi snoue jwasst ftolulnldad IS&r atnido nmab entt vaé enni n
and over come. Thi sNAISeAd atnal  osmpeaeohds hpuspateostattiwern t he
proach to | SS, which successfull hbame one American astr
pleted further tes % o 0C ces ntoanpa-u t , and onée Ja,
ture by the I SS cstter essing the point of
Mani pul ator Syste hion and cooperation t
ing to the 1 SS. ther than it has ever

Further coll abor | A | aboratory for | earn
and other aerospada i inams in space and how
ed in two major p*® i tThe more than that.

first was with Sierra Nevada Corpor dathieorf'ust ure for al/l of

Dream Chaser vehi cNASAatanDr yatemerFl n dtwi dnalby sppadiec aptrioo-n an

Research Center. Theregmsomphéet edntt h en ufeligrissto | ssppof tshaamans f
free flight test odpéaaefalni gdhtasarct oumdc ege ismpteoci de tcailll ya btc
I SS. ESA's Automatdedi Taanshet h¥ehtomes

( ATY) |, n aAnhebde r t , Ef isreéinbut it shows t
|l aunched and dockedomi tlht [sShSowisn t hane i f
2013. Over the cosrsengtfhsi,t spudltst bonoid
gave two bdoeolsttas t @comheobstbaclbas that |
(1.0 m/'s and 1. 45gem/hse)r, wer ovamedacescaoampl
plies to those onThkoarhdal | E68ge ptrioavti died
propellant to thecRUdsabomasegment tof ¢rhc
I SS, and AwWbent tlkefmrsdwe nt he m. The next

26t h. During tlh®S filti gthaao kt eosutt ¢ Ihiea redy ts ek o rTeatkiso naa sno ane @ ¢
, performance niasssi nomit walsuamnai nb htehiet sl Sn$e aamidn gt,h ei tpse opd
t approached tdar rwinnvpyouti ghhieomcgmbmmecgoabbardess it f
However, as ¢tomplcirsahfetd It &vwe e dwodradls|tahbactr agteitcsma.b er @doine

Al AA HoustHom i @ntsi Sept embeB / October 2013 Page



http://www.aiaahouston.org/

From the Tethde tExperi mental Avi ati on
Chapter 12 (Houston)

DoucLAY® ZEL LDETOR
We omitted the EAA

this issue. Since

(from Saturday, (OX

EAA airplanes from &
ston airshow, we i

pictures here. For

page article with

EAA <chapters, pl es

i ssue of Hori zons

y Shen Ge p
_ Emai | : solution t
editor2012[ at] i\,luq@rp%usotnor

our

www.aiaahoustchr}.iozrog18
An archive for 1H_orE;'bzlonb52 0]
ti onal AIA,Q.rwab_s' i

Submi ssi ons |[de adlighgg
November 20, 250_13R,a5f00r6t
November/Decemb6er 8290413mat3(

o

(online by Declagheribd:
whi t e mo v e 1 =
PHipp'€r 2'cl sl R I e
r pul seucae (B f Teard o B TTrg e X — & e
el ¢ oby (e@d
y case lette
Advert. hum@er sho
Pl ease cont a nNatsi abouilh
l etter i s

We are | ate
back on ou
bi mont hly sch

|l mage credits:

o -

Above: Left to right are

Mi chael Frostad, and ClI
ExtWYeahi cul ar Activity (EVA . ~ - i -
Evelyn Miralles was there, ; =0 ani -

zation <chapratg eofnh esy laateerst a
Secti ondsprnoewi dsihnagdecanopy.
EAA canopy with their fl agh

Al AA HoustHom i 2®ontsi Grept embed / October 2013 Page



http://www.aiaahouston.org/
mailto:editor2012@aiaahouston.org
http://www.aiaahouston.org
https://info.aiaa.org/Regions/SC/Houston/Newsletters/Forms/AllItems.aspx
http://www.aiaahouston.org/wp-content/uploads/2013/10/Horizons_2013_07_and_08_low_resolution.pdf

Second Public Symposium of tCheerl
Sponsored by DARPA and NASA

WESKELLYRTTAEYSTEMS L ANISHE NGE

For some of us, stsd mewispsd &iidhceott hlewei naoc tnuaaklel yo f wear ¢ eat b
with Star Trek. A idretceardset ed e faorr ef, | if phr T heigmeknefresr ewictels R s D.y:
ampl e, Robert Hei mslpeoinmséosr el 9 H§ s beerChgvdrogaei i Slpdhce $omei
fiction noveTimerf gottbapgeéenerSan Diego qdiBd aksbwp €ehyurtywyod ci
Stardsransposed -ttsoe ddapya)c eamd gtohien gSt ar shhpms €EARYS ooupi ®f wh
story lacking a ddalel Bméetilshmbhet ér flvamseat oy h Samdgst fatéihe
i ne, but iits styl éeastback anSiAngluasitmpiBewifsacmor ¢ hcsi toivea ls
Robert Lewis Steveascwsi nmixf. tOrd gAlhAAtlihcars tfhoarn dweec aldaevse dsep s
the mission alternabtedoirt hitedbhrmnithaelPreeammiralr satbt!| ¢ddlasutst amn
rator Tom Bartlettl ybettcom@s$ nttéhrestseddcamt Sewuei als. éevelhaw, Zeu
faring communicati ¢ounldiank oof aarn iCheerttaiucad\w Direg, d niglsenti( ttcHemsmanu |
twin set; he provitdesetklarkppthl socadowome-etr mied eniftcr ti.nt er s
cations -bahesedkabtbther Patrick. arrived from all ove
Pages into chapter Sonee tHhled offier stit gDARRBA DSE@rss o rbeud Ftoaursst hoiny
to the interdteevlilsacamtdercemcehim Orl acdmti nsexgoneint thfe dotwe
Cl arkTom rel ates hoown wiHemstdon ngly at t a nRle gpehniclyo slopthelr s has w
school term paper, hdstWed gtonto inmotreer eosft etdhe 100 Year Starshi
in the purposes ofpuallei dosymBRasga. Fdwr-mer \eltacome ut Dr .

dation. | t s cBoraeta do Maassrtndse nti essaodhs, tébhe - director of the non

Upon thé &atderngs cphraorftiar 1m0@®adre,ar St@aKe hiome( 1sOhOoYwsS) a f a4
Oedicated to the Wetlifamechdi reuWr cP2eemnsen O6lbsertvhdd, 1r9% f
scendanebt wasnot &Sepuembéor eaeptr owhiaahol edf tAfrheabBamptrioviee
ject to be intereshind ta mahg¢nwayser niemaei gt lipnh ytshiec ahaiyn. au
desirabl e; it also had to be so horerviebrlyyone wants to go
expensive that no goveenmént teankena o@thler smyess wei tdeodh O r omait
er corporation woulpdptowclni tt.ranspor busoltiteirens Tthe ys tdeorn 6ft

(in 100YSS programypanrilsahde, &Farcsg wirmsg i |
rsTi meadndgDiogt d mage h&ethil thisa nosno)r,r otwh ec rseoacti
e staescewi (iBewomsnpa@eaaynoverstell ar Civi
g tameéeodi | Goivemnamg, SCaiditailr e and Et hicso)
cami ot iolgli cwd n daesrp encotws Cronfi nigf e oi hheVilvoo0 Y& S
here w&strtomo)t hed eardyu neteilemalsoautsmée ach hpod Ddiulm
hi cul ar ities ofi theestarthip onission w&/@ giveni t era i nnovati on. I ts
kly tmamescweébgldt tat ptalpeb iidiwdt ohe evteart s h iAp iitt
sew into ol escengubhteiatdlse ssou gtgleesyt scd uilPlhbhways khowt bdg &St a
be plagued b it asfowebliand bec&me tdn @icabkbkl aop beahhEahbo
neers or scientistrmakteo ifmpgrl e@svsiiotnzs WhRdDrye®8Sogoi nfgeetDrar d em
STEM story successplWasdthe scenari o itthee wor d: iwe have t
former naval of ficer described withigotide€quently the ter:
realm of possible:Yectr ewethcehiHosrihzeadyiunegnetpl oyr tisn psruibnsaergiuleyn t
out in all directifdaaerohathecseardtadfaismbeti i @ehsa hanodrgamf
at-glaccel er atliiognhtupsnpteee dneeandth is so wide and specul ati ve
to search outsalnar ewlphm-me texpthryasi cal , Lar eftulal weif ioeéhiddreasp, wi
ets? And do event sdinfofw cwnftoltdd ngr oV ia@e€o r ges pWhciitae sliyd e wh eonf
another feather incobmescap afhea p2Qtshom®&e R tbdas k Nri gthntd 0d i 1t he
ry science fictionmamiytern’novati ve thlerkiessn i msatkeynndatne e

But prolonged inteGebehbgkarcufririeght yndeda
We probably know mdeemaabeutdeesxitgrna s ottehter atpane t @ oumicd md ec
planets now than Heisnldei ph¥sewalabvaiteneesaantWhengbsndesbdn
even Pl uto back t tserc;i adndanwle Idiof ehavfeii eencadisvesl ft opabsemMpge
societal institutifornsmea ootfuanmilnyd € % a mirruicn @ | on a del ayed ¢
the prospect of theutbugbht Bliutdaheshabl d elee er ( Goapi, nu®h actn

Decades after fi
headed out to th
page il lustratin
Rel ati vity, one
substance t
aut hor 6s vehi
dream he quic

adol
y

Al AA HoustHom i @ntsi Sept embeb / October 2013 Page



http://www.aiaahouston.org/

Judging from 2013 NABA 20bhxhs a0 YSHHAK,ce C

Time forrépereSemtrsamd b&ader al Rel ati vi

the spectrum of inSenstyelWhdrt estpurdeys eonrt esc

ulation and the torch ship servesasa continuing wor k at th
s

traw mamnorkf (dWaopctiehidp Pdog

t
(Continue8 from page transport
fficient enerpprtedmosnt presi ofusw

draw su

eronds crew and ogvefer7 ®mDrpadriabudldi cammiochryopet appc oak &r asti el eo fsff
flights. She had aTao @etkedr aBetnal HfécbBeologkees Ilwind | s
ence contractor t or oNASA , anthen hewas PLComaneatcil ems fasieanm | pe
Ms Whiteside and erred Jreonti kseotn? fWarlskti Mjec-ubi enra weeseneuati e
came acquainted wheéwg twed |StkmdwarsdkMiacsruiadesnaof scale were a
na-at umna gave a cdmmdémne meax peardt- Tehey fi KahmashAl |l owi ng
dress at her al mafdPMradpeul sdrpth ForetRadgpseigatnitveer)s t mdtl tagr Tcraan
graduation, an intet &st(iwoag |l ex avaplseeloefcthoamaynot bhde?)l,e stshewe

many 100YSS workingweel ataiso msohi prseaaodsi iafyesramiprag emégati ve mat
inated. Amid other hopes, Ms. Whitesides what woul d happen wheol powet edeansi G4 €6 |
wi shed that 100YSSwemerensedaddd by fdavidieer si nafer smbghi audep
ence of the Overviferworkftfleet 1@éxwatisenketdbgehbhd gkemetitcepr
by many astronaut spuwlssitoneys y ootokmsd bemedcihlayni aembj evienvt odayg.
on their home worlReEaEmst -550n acse mamPtsaircsali punBErtser (pAUs)e |

foll owing, Dr. Jemisom ¢ thrf essusngd hteh addoi rfictleurdeendc,e siwoul d be-
OE experience was coanes eadc cewstswar &k, ian a matter of decades
increased wonder awitandnuealreaorsi fy satbant ovhi fe&s opr@s édHutna
deeper space and thle esitdass.of a parsec@8nMerenadolué¢ndthh s ag
tance milestone beltyw.es of drive system

iFactors in Time and Distance and the |l aboratoryéos
Sol utii onso Then perhaps to at@Q@hmnudtoerc.h Tshiisp ipseraf c

Propul si on and malniceghtwe need breakdrmonugWwi tphr otplué sAbaoaub
efficiency attainedt Herome xapnenriihmel nattailo nd €

The British | nt er priaa nt eetr a-megnt ot Sear et €Tt hye mheyxsti csaple atkkyeprat heses.

neered | unar missi ®aupli annaiinnge sft uaiine |ar juisnd mtnsd cuonuilvder B é t yn
as it has with intaenswet sarhifsl itgahtks . tkilntblwes h ¢pésé satli Mang h fitThor uts
to the stars afterSttahs WIGN ALpuolrlemti élreiczhend | oy yt?hoe wWotohd wa
l anding. But regardemgetwt ome t aviod i dhit etUas e ¢ ICatpihfysd i B2 i oJna nx
factors, 0 we note ttemst: flogr, eav emynbnaeatairaal oWhinluec | Waa d wered 1
mil e between Earthrao#deMooand(  ~206] 84 )ma&ll lec o bs er vperdo pfud rsd eod
t her e ar e as manyasastsnt @mo rhiycal fuywbysoh andi ahe prguoneent
( AUs) t o t he par sfeics sparnal flraxg meingt armahoek eatr i ign n€ oanb i inmeé i ©iIn
(1®%6/ 3600 = 206, 26vi t)h. aT hsiosl airs s3a.i26 Wisietl ee,c t 9 emeggk tthoe tsaepc oZnec
light years or ~1 &adegdeuatyeafii ( 6@Br,ilnGig@desd di fb yil stohmre €asipmin
short of Al pha CenedGuami matni oAU iiss e~mpla0sge d.id Ilint whainc hb ec assc
million kilometersneitBdr nmid la othormahftg diap sl ubhé ohabdmatdo
(93 million statutpg)esentaeti omMmakhaeg aftldiiecemtc ewoawd Wl de hgreats
near est star ~100 pmhielalsiamh aif meas pifeirathegr ¢dqquioneg he X ditei cs cmee
from Earth than thwaMbosepadathegAgomAhesefte, robams.soNbi st
landing site. bel ow about that a<awalclitors to exploit

the power gain is as

Dr . Eric Dawvwiaseda@smaatéwnen | aser bdams edi vieorrgenoarer t e n m
physicist, served sdel lsassidost anoades ,ad |Blnthea mfams ta n Marress emir schie
throughout. He andC.fk.l | @w Gappepaikeelrl oMaprnci @ Wh & elcesndr satnaprl eWat:
Mill-iastbored the AAARLI shirvByi deextt o ameé& Thabbkesf) Sfars guie

Frontiers of Prop wlnmsiinckens Scoiveenrc et e IMiyishi mgededis bypeltawadesn hu
woul d speak Satdfiidatoans, iprom Bbe dymrampelsl oonft .stAt i daske:
ScientifiA M™MasdhoSStiunmy. wAtt hl east one pevhotamgeceoft alritames ptomn
Space Drives. 0 Shoetsd twhaer eclbeeard ngeciomweSstaebl| ar dust Wi
Propul si on Sciencewheé ¢iht iionp,acionaet cmadrd | i ght speeds woul
i magine the authorBecdi$asagraths.oudhphim@déemga olnu nhcohw bmaenayk ,
ceedings such as whvaty fsdlaltdwsns ar e nciefdfeedr, e ntthat @s k pr osbtaabrl

the good news. (Continu@d on

Al AA HoustHom i @ntsi SGept embeb6 / October 2013 Page



http://www.aiaahouston.org/

(Continue@ from page of condensed superconductichQIUerk r‘gﬁ'
terial, admi ttedly a specul ati ve matt e

Barnesd, fAChallengperOapsi dergf alircopmded rapidly rotating
Model s Based on Gteereoiads Rwelraet ilvictayt.ictons to seek such dep
Suffice to say thatt Mras Baoconresces egfr edibeitigya dfoomn tthoe whiiOcYhS Sc
reluctance to pursubBewprpverbivel sbbumabisdno. aExamiahi dg otrf
outside the boundsawmtfer®einde rdaalt aResleat, i wthilktey |ianntgeunasgiet iaensd @rr e
theory; he was tbdwitnoend wabat emiarsds Re$ avf vpapermrpppresento
trail of the H®Blay n&maitlh;e tlhuonuagrh awhd/ Pdfa nseu cahr,y jSucdigeinncge fa comm
prefers Kozyrev's Ee&rpkaoatil@anstofMagrdaygicowres @ dd edlyi brearaitaz omss
ef fect on ti me wieahouter .exWheaen maskaduyustt has awt h d&m tsrpsap erathe
proofs @&l wdes Cantrled | sdmetm mehe attendedf @ace comtinbetedl o8
Mar shall Spacefliglhst Eentdrsfotdi ewed.lLelde recommended speed
reported on gravitational sensors sifmiacatri ons short of |
to the Cavendish deebese splratul asi akl | Dludd saurm| s tar uccotnurreosv e\
measur e of t he grlhefift at ¢ @d & | p acpoenrs,t afeTrepepreataruase rningeé aBicd
Could these deviceCsonbedaearsetdi-rodnsatfilvda 8@ e« SVD-OveOM98uring
range communicatiohumiheal g&tassbiepséAnadddewe amad hé howalte ai
variations in theimgaimnhsactpirers>ing twoukbtHobe ewntndmelsypecd
l'ight. We were generally aware of t he
I f the last two pamprealsl esnosundéd csodme véMiasthaevii t hamemeen | dast p
gener al in their rmoacehs fadar rehatistviags8pomuheel ocaitoes for néa
next three were moterpartilaul avacuum.cl Ocsemi ¢ hba€&kgdaynd i n
radiation is al so shlomes . s hkXdmidniainngd fingu
Mar shall Eubanks siumgtgensse.d lase,erai Camedti@name mbekl e pdr ttahtei
source search incllu@AeRUSedamdrertsboel lexmtéseddy ortaup, opr otvhed
starship fuel souredsesmni MmaPtoewse r f oy Bead iema e e d gbea mmemp € na -
ships with CompacttuCesdeidsed h®uarnuk heoirr chuimaselltfi ngot ednj nal
Matter. o Should damknyatingi neercompeoadr aveéesiuasj obhhi bubn
sober| .
Table-1 Two Q Thruster Scenarios for 90-ton Spacecraft and 2 Megawatts Power Y
A B AFactors in Time an
Sol utii onso
Newtons / Kilowatt 0.4 4 I ntermedi ate Mil estor
Total Thrust (Newtons) 800 8000 . . R
Total mission (days) 246 140 El n.SteI nNos 1916 GR Th
perimentally tested
O“tbo_“nd(days)ﬁﬁ 22 l ightés bending by th
Stay time (days) 70 920 l ar occultation in Ma
Return leg (days) 110 28 observed was about t
prediction. Mor e exan
from deep space obj e
gravitational fields
since, but only recen
eration been given to
ing gravitational | er
collecting or t rans mi
di sh antennas for S
broadcast.
For one of us reporti
mo st remar kable featu
2013 100YSS was the s
l ens observatory, rec
The ideabdés history st
decades, but I'talian
Maccone probably dedi

Figure dhrTwbef scenarspacbtoraatoand 2 megawat t{§°0 "PRwWEP .

Al AA HoustHom i Z®ontsi Grept embe? / October 2013 Page



http://www.aiaahouston.org/

that Voyager 1 hadaftfitnally aéxiitnetde |tlhieg ehn
osphere boundary shock region of the Aar ound 2025, a | apt
sol ar wi ndéds pr oj ehcatvieo ne niomtgdn pmoeessieh

space. Of course, Mwhihsumaans kartdiime i B n ri\é & id
(Continued from page of a very diffuse bébypecthatriged mhias upaped

extent and dynami dessitganbifloirt ya o0& botthics
and study than anylpa®ndedrsye has tbheee np catresnu-b gi-¢ BlRelOifs camd i Glua
tials of a focal |dcegdthes. elxetfefnrdeiyn gN oastd nlpevafsitm sfi S cT ome 3 ne rHee
551 astronomical uBs$tapdéroamcthhe esunr ftsefriesr Revolutionary
Figurer2similar megsueeament sA fNIOAC Studyo spoke of this
other stars. Theredievesoipmenmuahdt @r lae Fa&dtdéalyr Nwigher Sexehe
mi ned about l'ight rgaiberiofg.,t hileg o kemti menn wi th 150
and focal l ength acsr ad tf tantataicthre do ft owgWHe rx  2Hheldi nrheeti enrg s s od ra
l engt h, which woul daialld, atfrfaencsti ts ptaicneactraphfotets Iwbe ryee atryspi cleol
design for observathbs ehdtaads mitnt epfeyfsthiesc t é vieor tVso ytag e 6 f f
poses. | f a spacec(répomweee tn heaol®rpb Eeasi ¢dn) ghs ged@Ra
star such as Al phasfga&aoé aprriobet hleau nac héetda 6 e S tSreapctkesmbefr 1 C
ing station and trd9gmittcadrnr cao ullsd Ocetrigyb gweoldd 1o rie st oditshtea nB
be sent to the opposimteEacehestioald apphdbdAby, Bthanf arthe
nates (e.g., ri ghtof asameyn sk-mend ed eotdl i enca@tt .a @5t wpbet on; the f
with respect to theacesehetatedovhde masenigll emparaosmacea rhy
support I'n the pacdssdievteec GragdsiTgonat sepVBaetarycoht gmgbat
natural processes toastiamgdawdy #ttaymb Wkewenac.across plane
been directed SETI ; in t he future, tiilthe scale similar to
probes or spacecr aRdé maairrei nlga uptcihnged atnod etidiies g e ndhal pofes e mtea -|
stars, then the probbesn cdnecemmuat éaping Aep ean@t FSHITtA ted risstseulel
without attenuatiopepémyi Stpattbohsromeddi d@rrisdd yc oonft i Mairetsh
where the two authpakotmakexdmiene®rsktod®rangenanriobati ce exr
the KLT vs. the mopeéotrmadioni nalorF astp hruoath-hemédsi anshii o ddA
rier Trans-Aatmot oSEepIC®m&ti on Strategy for an Interstel]l
Dumas of the Canadiuananc Paptcaurr sef Cheauftt . WheTFle i st rtantee gype
SETI institute priesieinst edowfil ndbeaat eblmenice tfhiectfiaocne @V ol

8
Communication wi t ht | GeasV iotvaetri 0|niaglhtleyrg:armggetancaay ‘B whtaa
and the -L&avehefranmboehimm Meehan from Ppamern Alstsrcaunsautoinc sof
(KLT). 0 A backgrouwrdempée@santcaotmpamy i fleempelliopge di mdliskd ea nMa 1
available from thegé&mdht iawsd iftadler (jSskent MEDeai t on Kefht vga
Linksel ow) summar i ztionod Maceddeéss inttemwsntchlelear msipsacepaaft
award winniPRegf elrpente g#ts¢ ¥ths( i n AReduci ngo@®prakitsongi n®Raskorfe

Deep Space Missionsond h(rwatgdr aPil eeElfk Ré k v e (
On the eve of the Moarfldmgnoe ErtaywdDs keBal daft Bdll kKemea dUnnilye
nounced by the JetvPrroiptuy si an Tua kel aksauirypeoysegd atmhe astiattaso
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

Dr . Russel whose a
and career was #dAbiolo
sai d, after |l earning
ZinkPéspledy Hhat orCypl t
was fAnot necessarily
o to-exeamine the terrest
" Cmin POCAL rati®hei S8parthreaw pri ze
spacecraft 1996 first novel of
Centauri Giworstaa.npsBy pan
gi ven, wi t h extraterr
Figure 2. Sol ar Gravitational Lens Geometry, Mi ni mum Foca
FOCAL Spacecraft Position. (Continué&d on

i afr) < ‘?ﬁ.&m)

Al AA HoustHom i S@ntsi Sept embeB / October 2013 Page



http://www.aiaahouston.org/

(Continue@ from page on Educati on whi ch commenced Wit h
AfAstrosociology in the Classroom, 0 pre-
mi ssionaries take tsteemtexplboyr akatoml eennn tT@driyve from the As-
as they often did ftogwrsoace rotl wrgiye sReoseasrocheat hgti tut e of feri
er Unli ke Zinn, han poitnododé¢t oiyewcadlsiheagd é@aaurcsoen:t ra bmuulotris
gious VS, Mar xi st ci mloitnaay &amadcueai dlemtalr praeppnoach. toni
against soci al sy sstternusc,t i bunt c o her i dnegenptelregerst s osorcl @d tdo me
guestion (wWhde Job&gDdDngeff space expl omat i dre.And we al so hae
S0 awry. Anot her panelist, Ken Scholheesr,e. 0 fAEveryoneo kne
having attended a &ubiseiquegnscthoolt wbi meelkfugees enthdtsi oynesa rhsa
shared Russell 6s foicmistardemé s ggens tadhhawuwt- STEMniedgcabéesinde
man zeal to spreadBesivdée, zaddiomg amAlr tfead ihehd & c it enrec ea s ttreocnhanuot
on this world todagyprenghereepiagessthi maedheanatt i cdshitseaabsa
Both examine tradidbjosmatli vheesl,i ed s canetiwaisnfgidlspasrcanla,desiftari
|l arger cosmic canvagaehiabgseutheoi magivee dodreinniss uderrdt sr ev i
canvas a cosmic frontier i nspires; ¢ \heryts and telling st
explore earlier adhenierxes spanadkerepgldanEchad patthe , paralh
them in hope of a saisfsfiementonr etshud ts aneh @af Htmworwovika wi hke Ioh
l enging explanati omer ffooarmastéf emenngoMehcabyyvél ( @b us bw:t
spired by grief, tMwe®ithedgeectigldesdivme hheisno Sofuls Haf br eseGl enn
of s/ f as literaturee. tAdmiptatrefdunys,; fTorrmisRiues sdenfdien q @ ® 58 oSdwit rt e
st arGihdrpdanawaBr umeao erleyw et he, . ) . Opera fdiinggher. THBiamd& 4 duetcdesr
bus, not where herAdhdekhs tRrudwen zvaon®br dink HuGelttt i amrgd Alilr e d
abide Ot her panel Hamidtse rosn aDledcrke-sEsdéigld Megnea SSMEBAMc opper mi ni ng
concerns mbor o©bse gi®whgSIechtegies toglrterwl wuge Rietlis eand rWao
continuity in the kRuwmam ¢aneirtsiten.] ak c@padle oFx pFloirqhti ol ai i
Devittdos words, ROSBIEMCEé¢mMteeriegns sluowvkegd shrowe gwi7tce time f
forward to the | atersdstmpddlimarchagscéiwdsr gdutati dbual demsd etn
henceé 20% STEM enroll ments at college | evels.

Examples of The exbmphe&rapplairing switchopu0
that the ocsariftesr eonfc ewowmielnl agst Peowdltesns, &. D.r,. fHuughee s
this discus=iren Eddmeddayx.hoa and h@adyt@olséammapn fdn gthlh e

I SS argued for an riemcteengr atuendhncgcommani o
Viewing of a 2013 appeaaehfi dasTBaMfPéwmenot hlaa Abiflliitgyhtt a c
t he i cy Jovi an mo €n e &ktug oBae atdibil 1 olwedvdootdd; 0f Thhye Seattl ast
(The Europa ®8Bkeepart ybhasadkiemsuftiap ors MatthhewhOihhasgkeikipercand o
exi sted20t0d: t Me Spatbi tOdeg/ys sklgrtin secomldleaaguneiss wiilelw, giia ot
from 19638, but i n dihowu shoiwo nartth aits ftoltehodweadki s nnovhp @ s idb if Ifii
bi o science sessiowcuthaiconbDept O badabngivesghtieasmeanymose. whb
mitted that despiteeahe fol mée ey¢é¢ ehloieghdta ds paeretd, t ¢ het Wed a

%)
=
-
o =
D o
S o
15

tail, it was fAThe tBlaiirdeai tcht iHuen Howidns tdeerfwthiagwer .0 IFOTr2
space. Li2k eoft hle9 59 We brboevri e svi t h AR100YSS 1EAd.udc amii munt eisn . . C
standing in for prg&pamed Ane gae Vv elhiddmtshr owioltli crse dwacse tthoe

an At-lldkeVvehicle éa@awnathiean agap,.ewbasmdniomnattihoen iampdl itchaetni otr
of five or Ssix asofomawmtrshtp Butopanoyawit Newsr owWi tEhaa uth
f

i

check for 1 e undemretwhe ice. They fdwmmgd eéach day but it
but to their own ruin turned every coirmeg the time it was
where the audiencelLfivoeepewl dilbnaisvieerrs.ittfiyeop &8&Y) . rTehseaar ok drl
bad director and cHKatthweweBobtopké&seWidywtacsowmmehi aat iExrpd olr a
we l | to explain thteiowtdrfd oJoltomea sce andopa rsft | E X cepllideneedt s®wu Pior
end. However, di s ctoiver i snrgd tPhratj et h & o mdad ctohuel dpe@plye wg b
was | ocked in a pappeéar efdh HSoguet heé v eviEaln t ht svi pahr have died
bl ocks away and iti cwdsar rbirahdg.of t peaaspshd ncg efrosr nounl athieo ns pat
nightés philosophi Kalr desmiewvatciiornd i camé otno | evel s. The broa
an end. galactic view of OITafi sStvagd e tao nf uweadeacnmepnpt

ent . This meant mopeoblham-sammps gawpudesn

Education on Earta bwmannf &otit gpghitnt omtagplaamemary surfac:

Dan Hansen chairedAd hmotFard dalyo vsee,s sh@eqnisde out (@©JonttioowAad a&n dr

Al AA HoustHom i @ntsi Sept embe® / October 2013 Page



http://www.aiaahouston.org/

PaglkO

The plan for the 8KArimg Sovpatbe Atobcd a
begins with 64 parSahlkeoldaxplduiisnks arhtagnnaxs
known as the MEERc2a5%50 mher &KA, heoani ng
ever, wildl consistto$swae mugtayb e fwiltOhOiOn

ceivers. Questionofber remdehesy dHioav. whHd

0 rreced vers be tsipsrseuaed i v erer g SBlguar e
In Other Plenarii$935|ons Ten by ttén scl WOntee rwa yo fi st e m? )l .
0 h a

(Continue@ from page

ometer?

In the AState of the Universe, o0 c iPEQaBn¥ You can thgn P
astronomer and SET®I M Ii(s)_rnle%'r ph . sybgv@quenitn gdesicomt ai nee
Tarter, a distinglf]iTé’Hgé] 'T)%lnlng’ﬁ)roDvri'gd ff!nKuferpr@e‘sz@rm e d
updates on astrondMecdiCO0lgeseYdphelhegedpeo ifmorhygeeigred se xao
tangential to intePi@%FFa g4 BRe Dr . pPROJFedish. Harvestin
Tiplady reported @h? ﬁ§duthanA"I‘?ri%%%§cemoe”$@' nbeoenre agnrdo witehd i
Square Kilometer AFF‘EydggkR)’,gnatasv fheémpbs ROt genosv Uneiau
opment in his homed'atn¥l 4&S&T WP dhediPteP Ve Henehces aworclonw
the southern hemisﬁpé‘fcéa(las'FﬂﬂeﬁtoFOm{}Pée*eteblna“mEI'ggh‘“ ns
radio spectrum ast%onohPtaw! Q:gjvlgl?%%e\%%nepeagmldeo*g\hceshQSGh
in the north. Florlaahrb' CsSt alt B Whe vER it9§,s[):5esd_ ALrdiesond ri Prespt e Ali- aalnu
trophysicist Hakee e%l‘:ﬁégﬁp AMopiey e Medpprat cs, f2013B.palcteodi
ACosmol ogy Dark M&tMN9er PUpdatRPy aMarcus provided, .
Ariel Anbar, a surWRYnNdhgmeaalsyl sy pfio| oFgygignPes i ngatSysnemSpac
Jeffrey Nasanov from the Voyager pro-
gram at the Jet PGQlpUSSYSontecdPp@l £194Spd hr & shee &2 Otlie croenefde rt
gave the fAVoyager %eCUERStee . bheguyM Hhhedewding vier pietry sodfu aH aew
again, of local siMGheficlambel © pPr 0pigdgyodyyn actiai rmidr rtdire L
Black reported on ABRNESI &8et d0p allowTael amge iteltesopre aste
ture that can be muermvdtesrsy sanff umhalred s
Many of our readerBaSSigVed, PPN CopyPliviameals sitmuobeeesin
that for decades ©©or.fegBygmed ey apefRigplgerr esos atibad s ome
Lunar and Planetarg'o_LSlcqe el thgitngqprsed obdsepesndeny sib
Bay Area Blvd, the2*ioSst8MpdeilEfcPLPeg ueippcniaekypl ameeged(
annual Lunar and P||ghgtgr—%tregtgeﬁrsgcgpﬁogem%%ﬁq.lzr!'hg phekrr atmos|
ference, preparingmfbY §¢9 S'f%ﬁastx'OSffPGPq)ﬁm';”ema@f.to and variat
As early as the mi|oc{]'i“§‘§(')§,s_'bé”f| réefcpppgoL3structure is |
were any definite tfMidflgeem hN dppmekerhay! th 60 independent
been publishing rePo?f”sOBh'8§o EXRLYTPEs maewr i Riseevepr o)
mation and detecti drr. owﬁo,sgcoﬁrdoq,vra)fdberaglngn_lan@hﬁotlentSoenc_z
Ot her Pl anetary Sy%rtee%osr,'(‘)‘3‘nwafsocét‘r§'ear""In)Fi Combined Propulsi
survey of the state of_ knowledge abB@wer Generation Subs
exml anets and thei PrdetRPNKi€o nOl ahpinfpii sdtpai meRi degr eesparnt
by Dr . Bl ack at th&é&€er@space engineerithatf rcoon | Ml Tada\_/nadncuemal
versity of Michigan but foun(dCottiisngade oeni
A B &
QDO [ s T f \
EHA N EOCEDS VZa\\
Jeravavavaraay DN oy S e Y 70
SOCOQNCE | S8ESE e =X\
OO ORIEEE ({RRE R SSns——
\.J\\_;;‘{x.,’(i\i\(vl ‘\,/,l",\._/l _.j) | i. T*-'#”.'f’ -'r) v f"ﬂ
GXDEDCNENCND) R e Ly, il NN/
OO gt s 257 AN/
seeoee SFH=E \J

Figure 3. Col ossus -nT eMiersreoorpbep:e 7(BAU)r ePr i(nBa)r ySe8mo 5d auyg t Mir er o €
Tel escope Focus.

Al AA Hous tHom i @ntsi Srept embefdl 0/ October 2013 Page



http://www.aiaahouston.org/

(ContinueddPfrom page Ziolobs presentations we> wi,lJd di sccu s-s
gether in another section.

Al ow density photonic muscl e pol ymer

t hat all owsactshatipieonnauBsicrogni ng an I nterstellar

l ow power |l asers. o Civilization andr escorocni cworl d of

since Malthus through

In a second paper Wethmeed aggeen dpehnoctomén i é gp ofisLiitnel tssi dtexs @
intensity interfertohmetAtyl anmplcoyteod | wORh athi Che tdtea rWonrilpd 3s t
inexpensive spacechabughcodnisftfeelrieantti &h @i e W0 nvapIrled i Ff h roatthee
would enable |l ong Sbases | newe acd¢c 0$ oM Ns ptahcée cOraamer. speci fic
and astrometry missions whichr ccsopud odt iivme- destinations; el s
prove resolutions Wlyerae ftahcetyorc omft emp PRadea swieaki ng af |l Kai gl
sand ( Farec.s,ecnoanndo r es@teadaynmean. | n sagbvoeurta | a cptrueaslelnyt at MO AE

civilization metri €bViolni ztaHd oARardheBad
In the 100YSS for <Qddl2e asreeveamd! ireedc.emAgdytr oibh od o @atciad n Mast 1
di scovered exoplanAtgsgygssemeagerg. offddavagi spPreadti ohoess mal
faint M Dwarf starvsancweneat exhmbaddo@sdmelntdet@fctd mer Py
possible starship idesabhatitonssien Thtigwisldigzsaitginbantsede X pw e R
sion. Margaret Turinlbul &nd nl IAlDeasbtidece 2b @PpoGe esielin, | ess |
to I nspirfearangSp &eamred ahumaa ci vilizaetti oonoudd. EGirt ihn gr iSgthatn
spoke to the issuenaw,t Herbalckckofof hdnihrpdsh o Brtiodtye MNRFD masnc ¢
then and now: #Alf namenatradtsi viee ndbea e@®PAchsacierc@.Ul A Togpé&atle
tion, or even a |listvbfipatieahi alsleys dadtlrraectoamimeadise mMod¢ €0 wart
destinations, werei ipowgindhensi mpl ePdiedd gplaamat ri xype 4ali
sire to go there choaurlnde sosveesr wehlell mt tad noersie.r ggat ofl eass @acgoun
any technical or nileynpeall Irlesofstians e gabagskeegd OFn re&lte npernotpso sE.d
l'ist of known worl d8p4nbyw Wewnvy enumert&ioslotmen g Nfirkomat he&ksag -f
and widespread, wadaskbevewadmendtheprvaWBawWer keenr pwaposdeavar
ated once more. or else incorporat@y? Brutr odx £mplires.e. st a

and planets come with radi:i and f 1l ux
I n an earlier Hor iedAensf,arweaboepomaneddWe hwrwo tteh aatn do fr ewa rstehd
William Bottkeds LBUNpubelsipce cltd ovtedrye aegner @k agp Vv e n njeunpti tseh
ing for the widespfk@ax wixdesrnrenbaenoEathiaRstvineht i del olwer ataid
tached exoplanets.anMaf §bal Imi gchutb almé shpoi dset satk e ;ip & coer  \ae nitewred s
cites gravitationakiwmitiobhethenngftwoe dauméi @et weattiugfni etdo wan
effect in -fibatk aEagdbdarsts woorrl d model ¢ft et h@r marme teagmar oo g ius
Interstell ar Expl oA atliewvrel 6 IWi Ear tihnf @6 mig@ : bientieglisdedll lay
popul ation estimatwar metdnde i ndaerdsi f AlB@ytr@fl tshpee gpkoewesr géddl
Eartho couDod 5bd iwihe h &yteeadd wefr e strungmatut ero,yeperahawisdegivd m
the Solar System. alraruqer tbedses, Th&reée gmiegmOsbéoogh&Kanme:
farther awayredFustuheesy taf use besi debesilmpde. phtwethe hbedga!
should tell whet heandswepaabhapsa Wwietth erolineikt weesamperepamnumt
of the draw. Promemmeosintwemn| df boet hweldlnwiot ht "epoweenalhlas bon|
advised to name t hkeeen ohbyjpeoctthse tsioccmadt Htibhigs ffaracti on of KO
l'i ke AGreenl and. 0

Mi chael Ziol o, a PpPesybhpat i Ktar dvé s he vt hs
Among the remainingnpvesentwutiodnslLi vBe@impod| t ¢ UKEsS drsi bae BIng
jamin Solomon in ®RBmmumidyl MEMbeencec&kdsddi 0 snoaleyscdr .
Suggests A Need Fonani ©O$f f earsenit n GGir aatbeedga by hifisDetvalsk n g o nttheer
tional cThesr wever adPriinmesRadgiaantén Aewarnryatéygydololrarse eidlihn
observatiolnds inconthet KMciVYeKs3 iTnansi tfiem. @l fzu bk vt saal nsdo pegx -v
physical theories amippeostdyeamnifc smchdstphasc epf olvbemd oéc donon-an
concepts of spaceonyafftort tdmes perxtt é@@@'&y@aasvz@@tng"WOHHE
space without .exPodmsd onotods: : mafsRer mantkeaaa depa'de® ni diteiytlabt hi oow
mon, at | east joinismpMhiease amdeWobdwamalke ya 6mongt gruympor o mas
in search for the gneaatser otwmamn st akhdnsd@pmidisr odi sttantl naRoenst
however, we did nofrwimewet@hd oprl esnaln todtai8erda mi hgs iwe, alsn di a pae
or locate further cibaskgreurd.en Mbsoh aedt etnrtadeT hemomarya diaxs ¢

wonder of economic growth i fCoantilnufptoend |

Al AA Hous tHom i @ntsi Srept embefll/ October 2013 Page



http://www.aiaahouston.org/

Pagl?

vVe. Fanny Mae atlhewwaXx eavnedr ywoannee tod s
y a house. Likewrséjctlaedgd\her nOdeomnte
n support reseaMelRsbBbesfoftpopehati q
fering reduced rsdtog sofbyr entautrino nt ol ni nhyé
r Like a bond Wirew oufplotn, waist ac alna ned
ecovered in 5, 1o0daiosr 2@t greassmmari zec
directly. Neither @Cheicchthon@lgy Remebwed 8881 0@ r Biinl lpiudmn i ¢i me
able to reach each @fthrisiwvdadm, boat ! opaulhsh IO og&ner ati on i s
coin. Our current Hayd atpPrpraedi ctar dd Ycompany that rides
even involves paperpudmby e MPh&ugt UdanoWes rsnh afraepdu | a0 utsa bweea | Wiht.
wonders how you canmn eyamedBd ubaelbmpavey Wetrager t N ltyh eb miuafoll Y
promissory note acpbessall ghtl lyiemg,s ®our o0if mpuiso shiaodn ,a skiedi |a

ti

bu

ca

of
(Continued)lfrom page to
r

space. sionment, and cri $ils arPedeud ttoh ep eu Svea tocfh ea

for by all. fWe doonpeet OwanAmegdacEy lugn tf@r
I'n AEconomies inia |Sotoekl |a@atr L£swvi dhaat HM@mth ef issastheo nwagpckaby
Carrying a Bit of Epobk &0 bHaARkStarsecdigdgost-Ragb thaidn ey €d shay
omist Zubin Ray from India notes that party pointed out t h
value, property ambd Wwhade, dodesl iaeld ¢ammonleyvies ad 2i whamok

Earth shinscteorpr er ealtlhye gruawirke frng EarThe &Xxahangeavatit racd e
precedent for a spraceyDPRsedn sypeamovaitthhan da gsmph cem sWaghin
problems includingcVé&siynd 00@r drhovey ,S p@#aht ednd® thear fsoartmar
for exploitation f@gwsede Mian g sdianrde r cdogrAUHSE h hatothe ewasr

n
e

edid
tied to Earth. Promoképnotd Hddrvadse, rolbtrtehs hpad dohmawcdr
preneurship and i nyedtmgrst iKethg i sSmwamayibaemsn e Xdc cYoen?pra n yWen ga
exploration furthemarepmpki antdest hiehi vii®@dapt batnyati §R? Bel
tion, requiring MfAtdamea. boyrmd | ge8er atkleigmecatrodr ©fd t\W&c aMait sett
val ueo and nleecgeasls agscycroupspran® ed a mi x tdift eji nfidj Paltid di maged r
tures to encouragefrcamidmdced,l otwhe Ryl gbt-6es8€0and oceans o
serves: Earth and graphic images of human i m-
BBig corporations gaimt momotptwed i plsamertd. FirRefeamecene Pac
exert strong cont NoM comsmarfketm theetrlek of the |1 SS; the
with strong contrdlol |l ewen hiydaoyeaptreMialsldi y,aFVMert Bpwees o f
risky, it will stijilnaghavefraccnt esrso d md frunldsiinognr | R IAANC 2R OP I o -
RPeople in the Westedbrinotspaveswe i ndMa@c 9 8@e a®eS Eanccea skeld C
| ov@r m; t hergeérmsermdhiemndrndul ating jellGommunicfatijiess magnrelt
thinking. Returnssmhete bter awiiltihnign atwaepi rlGr @mi t B é iPorBaadii Sh@ & 15 .
l i ves In India theayeintvads ts caacress s we2neb%®er ved the dynami
tions. but dissimilar ci r3dBU laectkao r YOT gwd OE SO¢ h e rt
RGovernment tax cr éMeidi teamabeanan thee@ey®aems dodat hanGuPf ¢
Science Institute, 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
“or 4x1012 Current world power production
I 1016 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
Links
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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Exploraticn Flight Test 1

Orbits completed 2 (planned)
Spacecraft properties
Spacecraft type Onon MPCV

Start of mission

Launch date
Rocket
Launch site

Contractor

Landing site

September 2014 (1
Defta IV Heavy

e Canaveral SLi

United Launch Alliance

End of mission

Pacific Ocean

Orbital parameters

Reference system Geocentric

AbovSe:ur c®Wi ki pedi a. : L g NP
NASA. Above: An artists' i mpression of t
ta IV Upper Stage duringlExpl mageéei onedé
| mageu:r cWi ki pedia and Flickr

EXPLORATION FLIGHT TEST ONE

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

OVERVIEW

LAUNCH ABORT )
SYSTEM (LAS) Launch Vehicle/

Upper Stage Disposal Upper Stage Separation
LAUNCH
SLC-378B

ORION CREW
MODULE (CM)
Orion
LANDING &
Translation Burn RECOVERY il Launch Abort System

UPPER :
STAGE \ R (LAS) Jettison

s

Upper Stage

DELTA IV Enaine B
HEAVY ngine Burns

ROCKET

Orion/Upper Stage
Separation

LAUNCH CONFIGURATION

Above: Mi s s i 0 nc rSeudnmiNtA 8 4 . | mage
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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
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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
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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 espohbseso
can significantly | lers steme wgelgatinte cloiumdopt edvelay htelhe ekmperrii
comes. enced at a given | Umciaomnobe oembrergi dh0 d;ar
iHuman activitiebromrgeathawgiyedgr ; f iimmed cCheacnegnibnegr ¢210i0n7a, t
Earthoés climate. Abotthhet hgel onbaatiurlee wdlAU gt vAaGIid bil ity and
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JSC Astronomi cal Socl|i et
Upcoming | tems Galoem(c€ahmei d ECAS Octpber

Our JSCAS meetings are held on the¢ se

in the auditorium of th USRA buil di

3600 Bay Area Blvd, at the SW cornler ¢
2013

November DB, 2tla3n|l ey LTohvee , A MtAesSrAc/tliScE,S e @

teorites: Exploring an | cg Pl

November Pami2lOyl 3Space Days Star Parnty
December Wi3nt e2r0 130l sti ce Party

(Continueddfrom page 2014
January 1Bob 2021 8r Astronomy Year n R
February Dlo4n, HaOllt4eer, TBA (To Be Annfoun
March 14, TBRA 1(4T.o Be Announced)

Bel ow: Educati on an Aprll 11 Pa2u0|l4Ma|ey, JSC Tl’lp-2t70 Fent a

the Lunar and Pl ang tive

ACos mi c Exp|0rati0nsMay 9, 2 OTledx:a s S'[al’-JPuanl’etyl May 25

http:// www. | pi.usra.edu/ education/lectures

= 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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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
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monly known as ComBltodISObf Thes Usnunwefrasde yt eonip eAraitaiorea.at Hip
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I f true, t hi s <c¢comele hcaovuilodr fphracsd bceee na e @griese dfbyPoraanryi sot &
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around Jhhua29§144 Any
comet dust could crea
I n | ate September, C
by Mars and the High
Science Experiment c a
Mars Reconnai ssance C
number of photograph:
shown in Figure 2.

Additionally, a vide

vations from NASAOGs D
sion is Qwadd.adldAis Aéds
pair of Solar TErrest
vatory (STEREO) space
good view as the come
sun I'llTustrations sh
path of the comet thr
spacecraftsd fields o
a NABAbsite
Wi || Comet | SON be t
century,o fizzle out,
one is certain. But i
h

Figure 1. Comet | SON photographed o
University of Arizona.

Figure 2. Comet | SON photographed by the Mars Reconnai ssan
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Since 1962

Hori zons:

published

All calendar items are subject to c¢
Section council meetings (email secre
Ti me:-65:330 PM usually
Day: First Tuesday of most months except f
Location: NASA/JSC Gilruth Center is often
Upcoming Section events

Audi obook in work by Ted Kenny,
ni calmmi,$udcecenly Tomorrow Caimbe
book is Henry C. Dethloff. See

NASA/ JSC,
AuHhstooy
t ba.to web

2013 Conwwweaicg&Evemngs
3-7 November 2013, Ri beirao
i NiCOBEM 2013
5-7 November 2013, Frankfurt, 8t h

i nk)
Pret o, 22nd I nt

Il nternat.i
2014

Conwwweamicg&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

bi monthly by the end wvoww.Faeiba auhaor s, t cAp
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Aut omated Transfer Vehicl e 3MiFs §i
Center-CCATYV
EUROPEASRACAGENCWEBSI TE

ATV CONTROL CENTREnd operates, a cgmalmene d smias ®i ocno nptlraon s
The main functiomeatréhepdotamatedi mpl dmerrdtl i gy AcThva nrgiess-
Transfer Vehicle -Coindno!li nCeonrtbriea . ( ATV ATMC Flight Control

CC) is to operate Atdematiehde AvuanECet Wdafi tE®SAal ATV t he Ce
Vehicles (ATV). is responsible for offhet hper eprabiat o @mammy,
In the elegant, maddrom 'oHertmat nhwiilddd-Vi aq da mb nd d rotrri anlg  tiat
ing' of the ToulowsedspPpceheend rmi sistihoanr rcaotnitamd | sSpaafcfe dSt
rench space agencyngGNE&e Wndghta aThekeCpinng of aClentmreqduisris
act signed with E8&8Apbhnsi2bPD8, fhoavet@dmwegiecrd niowal tstkeé |l Ip.or o-

Among t he di fferent

and piloting -€C@pabisloi
- directs the undocking
| I nternational Space S
Centre can command an
ATV in the vicinity
Space Station for wup
needed, evehoo@lirdgr m
An ATV mission requ
teractions and s ha
ween space organi
oughout the worl d.
eam at wor k in thi

\C C wor ks wi t h t |
e Centre, in cha
oyment of ATVs.

ing and -GEpwot ks e
coordination wi
Centres in MoscoO
Above: ATV Control Centre is housed inAithe AONESY T rFeeumtat c @mfi
Fermat Building at the Toulouse Spac@ar€emntsseedoblisoem Theal a
Control CEG)YreThATWrench space agencgas&€&NBS, awamajrogs proalsfi

o -

devel opment of the Control Centre, amandezewoade,s, 4% ¥ omedilna
operations o@QopehiaGRNESSf ESA. Space Station crew, ¢

sion Avoidance Manoeu
2@ onne spaceship away
before attempting ano
next day.

| ——

To al |l ow continuou
wi t h t he ot her contr o
main in constant cont

a mi ssi-@O rAeTIM es on t}
nection Ground Subne
based at t he Ger man

‘ Centre, at Oberpfaffe
ESA missi onAT¥Ct riosl Ideirrse can ycdn-nk

v
e bus Control Centr e, W
eased: 16/ 0Zo2Dd@rtdl e4:03f8 thm. centr al n
h€CNES/S. Girard,ca20lbh.s mB®A wnoirksiwdrmn h
controllers o@CcomsblbestatupAdTaM e: 4 June
Above:-CCAT&Wuring ArfF&RéeuanrYune®W1l, during the first launch
attempt 15 Februarywyti2empt for ATV Johannes Kepler. Fore-
Rel eased: 16/ 0Zbpoanoumndzg Jgmn Christophe Ronnet; back-
ri gh€NES/S. Girarddgroaound: Jean Michel Bois.
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ATWA Spacecraft To Und ¢ srmrmamasa
Russi ads RI' A Novosti \M,,,.'y\
ESAO0s -4ATcMargo spacecr a iy
dock from the 1SS toddy.

before it i s sent int
According to the art.i

tioned so the 1SS astr
place in order to gat

useful for calibraMiahp
Boi s, head of the ATV
said this was a nafitti

Association A®ronautigqgue et As
—
Si ster Section of Al AA Houston Secti

Jumel ®e avec Al AA Houstthection de

’ 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 Contgsodl Cemt er |
Sept 13, 2013, Rebecca Regan, John F. Kenn
For the first ti me, the Mission Control C
Houston has tested communi-capabmhe svpadecar
Boeing Company conducted an interface test
companyl 0 CsSSgfacecr aft
Boeing has partnered with NASA to develop
wi th i-t00 CsSpfacecraft and Uni
Atlas V rocket, in partner sl
Crew Program (CCP). New comr
bilities being developed by
mer ci al crew initiatives <cou
to transport astronauts to a
Stati on, | aunching from U. S.
|l mage credits: Boeing (artis
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Rihcce + University Al AA Student S(EYLY csor
Professor Amdaadaev] dmelardiec,e. edu RI( E
b))

71348B88Www. ruf . rice.edu/ ~meadel/

ICME.”

Above:cil emdiRg ce University.

@ R_[CE Rice Space Institute StUdent Smdentsforthe_E_xplorationand
Association Development of Space

XCOR Visits Rice

Posted on October 8. 2013 by fb10

AboveThe Rice Space Institute Student Association (RSI SA)
and the image above were noticed by Horizons team members

ified.

Above:cil emédiRg ce University.
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Pl ease i
Hi s ba
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CO2 emissions scenari oR. Saravanan
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C i e n - SAMUEL ROSENBERG

’l%c de‘u ners of the Collier’s school included this architectural team:

eﬁcnﬂi hompson, Sarah Harkness, Norman Fletcher, Chester Nagel,
Walter Groplus, Jean B. Fletcher, John C. Harkness, Louis A. McMillen
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By DRr. FRED L. WHIPPLE

Chairman, Department of Astronomy, Harvard University

Aslronom('rs——pl:muing to

summer—are nearer than

through its lopsided orbit around the sun,

will be closer to the earth than at any time
since 1941. All over the world, scientists will train
batteries of telescopes and cameras on the big red
sphere in history’s greatest effort to unravel some
of the mystery surrounding this most intriguing of
the planets.

Next to Venus, Mars is our closest planctary
neighbor. Even so, it will be 40,000,000 miles
away as it passes by this summer (compared to
250,000,000 miles at its farthest point from the
earth); on the most powerful of telescopes it will
look no larger than a coffee saucer. Still, it will be
close enough to provide astronomers important
facts about its size, atmosphere and surface con-
ditions—and the possibility that some kind of life
exists there.

We alrcady know a great deal.

Mars’s diameter is roughly half the size of the
carth. The Martian day is 24 hours, 37 minutes
long, but its year is ncarly twice as long as ours—
670 Martian days. During daylight hours, the tem-
perature on Mars shoots into the eighties, but at
night a numbing cold grips the planct: the tempera-
ture drops suddenly to 95 below zero, Fahrenheit.

There is no evidence of oxygen in Mars's thin
blue atmosphere. Moreover, its atmospheric pres-
sure is so low that an carth man couldn’t survive
without a pressurized suit. If life of any kind does
exist on Mars it must be extremely rugged.

Through the telescope, astronomers can clearly

ON JULY 2d, the planet Mars, swinging

give the great red planet its closest serutiny

ever before to answering the most fascinating

see Mars’s great reddish deserts, blue-tinted cloud
formations and—especially conspicuous—its dis-
tinctive polar caps.

The Martian polar caps cover about 4,000,000
square miles in the wintertime—an area roughly
half the size of the North American continent.
But as they melt in spring. strange blue-green areas
develop near their retreating edges. Some months
later these color patches, now covering great areas
of the planet’s surface, turn brownish. Finally in
the deep of Martian winter they're a dark choco-
late color. Do these scasonal color variations in-
dicate some sort of plant or vegetable life? That's
once of the riddles we'd like to solve.

There’s another big question mark: Mars’s so-
called canals. Although most modern astronomers
have long since discounted the once popular theory
that the faint tracings scen by some on Mars are
actually a network of waterways (and, therefore,
perhaps constructed by intelligent beings), we still
don’t know what they arc—or if they exist at all.

The “canals™ have had a controversial history.
They were first reported in 1877 by an ltalian
astronomer named Giovanni Schiaparelli who said
he had seen delicate lines tracing a gridlike pattern
over vast areas of the planet. He called them
canali-—*canals” or “channels.”

Since Schiaparelli, many astronomers (especially
Dr. Percival Lowell, who established an observa-
tory for the primary purpose of studying Mars)
have reported observing the delicate veinlike lines.
Others, just as keen-sighted, have spent years study-

in history this

question of all

ing the Martian face without once seeing the dis-
puted markings.

This year we may get an opportunity to clear up
the canal confusion once and for all. An Ameri-
can team, sponsored jointly by the National Geo-
graphic Society and Lowell Observatory, will
photograph Mars from Bloemfontein, South Af-
rica, where Mars will appear almost directly over-
head nightly during carly July. The U.S. team,
using new photographic techniques and the latest
in fast ilm emulsions, expects to get the most de-
tailed photographs of the planet yet obtained.

But great as the 1954 Mars observation program
promises to be, it's only the curtain raiser for 1956,
when Mars will approach to within 35,000,000
miles of the earth. Not for another 15 years, in
1971, will it be so close again.

When all the findings have been evaluated we
may be able to make some intelligent guesses as to
the possibility of life on Mars. Chances are that bac-
teria are the only type of animal life which could
exist in the planet’s oxygenless atmosphere. There
also may be some sort of tough, primitive plant
life—perhaps lichens or mosses which produce
their own oxygen and water. Such plants might
explain the changing colors of the Martian seasons.

There’s one other possibility.

How can we say with absolute certainty that
there isn’t a different form of life existing on Mars
—a kind of life that we know nothing about? We
can’t. There's only one way to find out for sure
what is on Mars—and that’s to go there. A .a &

21

Rocket expert Dr. Wernher von Braun discusses the
problems of a trip to Mars on the pages that follow
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Near wheel-shaped space station 1,000 miles from the earth, built especially for assembly of the Mars expedition, weightless workers put together

an We Get to MARS ?

By DR. WERNHER von BRAUN with CORNELIUS RYAN

Chief, Guided Missile Development Division, Redstone Arsenal, Huntsville, Alabama

Man’s trail-blazing journcy to Mars will be a breath-taking experience—with problems to match
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4 I YHE first men who set out for Mars had bet-
ter make sure they leave everything at home
in apple-pic order. They won't get back to

carth for more than two and a half years.

The difficulties of a trip to Mars are formidable.
The outbound journey, following a huge arc 355,-
000,000 miles long, will take eight months—even
with rocket ships that travel many thousands of
miles an hour. For more than a year, the explorers
will have to live on the great red planet, waiting
for it to swing into a favorable position for the re-
turn trip. Another ecight months will pass before
the 70 members of the pioneer expedition set foot

Collier’s for April 30, 1954

on earth again. All during that time, they will be
exposed to a multitude of dangers and strains, some
of them impossible to foresee on the basis of to-
day’s knowledge.

Will man ever go to Mars? I am sure he will—
but it will be a century or more before he’s ready.
In that time scientists and engineers will learn more
about the physical and mental rigors of interplane-
tary flight—and about the unknown dangers of life
on another planet. Some of that information may
become available within the next 25 years or so,
through the erection of a space station above the
earth (where telescope viewings will not be blurred

CHMESLEY DONESYELL

the 10 rocket ships required for the flight. Three of the huge space craft have torpedo noses which convert to planes for landing on the planet

by the earth’s atmosphere) and through the subse-
quent exploration of the moon, as described in pre-
vious issues of Collier’s.

Even now science can detail the technical re-
quirements for a Mars expedition down to the last
ton of fuel. Our knowledge of the laws govern-
ing the solar system—so accurate that astronomers
can predict an eclipse of the sun to within a frac-
tion of a second—enables scientists to determine
exactly the speed a space ship must have to reach
Mars, the course that will intercept the planet’s
orbit at exactly the right moment, the methods to
be used for the landing, take-off and other maneu-
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vering. We know, from these calculations, that we
already have chemical rocket fuels adequate for
the trip.

Better propellants are almost certain to emerge
during the next 100 years. In fact, scientific ad-
vances will undoubtedly make obsolete many of
the engineering concepts on which this article, and
the accompanying illustrations, are based. Never-
theless, it's possible to discuss the problems of a
flight to Mars in terms of what is known today.
We can assume, for example, that such an expedi-
tion will involve about 70 scientists and crew mem-
bers. A force that size would require a flotilla of
10 massive space ships, each weighing more than
4,000 tons—not only because there’s safety in num-
bers, but because of the tons of fuel, scientific
equipment, rations, oxygen, water and the like nec-
essary for the trip and for a stay of about 31 months
away from earth.

All that information can be computed scientifi-
cally. But science can’t apply a slide rule to man;
he’s the unknown quantity, the weak spot that
makes a Mars expedition a project for the far dis-
tant, rather than the immediate, future. The 70 ex-
plorers will endure hazards and stresses the like of

which no men before them have ever known. Some
of these hardships must be eased—or at least bet-
ter understood—before the long voyage becomes
practical.

For months at a time, during the actual period of
travel, the expedition members will be weightless.
Can the human body stand prolonged weightless-
ness? The crews of rocket ships plying between
the ground and the earth’s space station about 1,000
miles away will soon grow accustomed to the
absence of gravity—but they will experience
this odd sensation for no more than a few hours
at a time. Prolonged weightlessness will be a dif-
ferent story.

Over a period of months in outer space, muscles
accustomed to fighting the pull of gravity could
shrink from disuse—just as do the muscles of peo-
ple who are bedridden or encased in plaster casts
for a long time. The members of a Mars expedi-
tion might be seriously handicapped by such a dis-
ability. Faced with a rigorous work schedule on
the unexplored planet, they will have to be strong
and fit upon arrival.

The problem will have to be solved aboard the
space vehicles. Some sort of elaborate spring exer-

FRED FREEMAN

cisers may be the answer. Or perhaps synthetic
gravity could be produced aboard the rocket ships
by designing them to rotate as they coast through
space, creating enough centrifugal force to act as a
substitute for gravity.

Far worse than the risk of atrophied muscles is
the hazard of cosmic rays. An overdose of these
deep-penetrating atomic particles, which act like
the invisible radiation of an atomic-bomb burst,
can cause blindness, cell damage and possibly
cancer.

Scientists have measured the intensity of cosmic
radiation close to the earth. They have learned
that the rays dissipate harmlessly in our atmos-
phere. They also have deduced that man can
safely venture as far as the moon without risking
an overdose of radiation. But that’s a compar-
atively brief trip. What will happen to men who
are exposed to the rays for months on end? There
is no material that offers practical protection
against cosmic rays—practical, that is, for space
travel. Space engineers could provide a barrier
by making the cabin walls of lead several feet thick
—but that would add hundreds of tons to the
weight of the space vehicle. A more realistic plan
might be to surround the cabin with the fuel tanks,
thus providing the added safeguard of a two- or
three-foot thickness of liquid.

The best bet would seem to be a reliance on
man’s ingenuity: by the time an expedition from
the earth is ready to take off for Mars, perhaps in
the mid-2000s, it is quite likely that researchers
will have perfected a drug which will enable men
to endure radiation for comparatively long periods.
Unmanned rockets, equipped with instruments
which send information back to earth, probably
will blaze the first trail to our sister planet, help-
ing to clear up many mysteries of the journey.

Small Meteors Could Do Little Damage

Meteors, for example. Many billions of these
tiny bullets, most of them about the size of a grain
of sand, speed wildly through space at speeds of
more than 150,000 miles an hour. For short trips,
we can protect space ships from these lightning-
fast pellets by covering all vital areas—fuel tanks,
rocket motors, cargo bins, cabins and the like—
with light metal outer shields called meteor
bumpers. The tiny meteors will explode against this
outer shell, leaving the inner skin of the ship—and
the occupants—unharmed.

But in the 16 months of space travel required for
a visit to Mars, much larger projectiles might be
encountered. Scientists know that the density of
large meteors is greater near the red planet than it
is around the earth. If, by some chance, a rock
the size of a baseball should plow through the thin
shell of one of the rocket ships it could do terrible
damage—especially if it struck a large, solid object
inside. A meteor that size, traveling at terrific
speed, could explode with the force of 100 pounds
of TNT. In the cabin of a space vehicle, such an
explosion would cause tremendous destruction.

Fortunately, meteors that size will be extremely
rare, even near Mars.

Dime-sized chunks are more likely to be en-
countered. They will be a danger, too, although
not so bad as the larger rocks. They’ll rip through
the bumper and skin like machine-gun bullets. If
they strike anything solid, they’ll explode with some
force. If not, they’ll leave through the other side
of the ship—but even then they may cause trouble.
Holes will have to be plugged to maintain cabin
pressure. The shock wave created by the meteors’
extreme speed may hurt the ship’s occupants: there
will be a deafening report and a blinding flash; the
friction created by their passage through the cabin
atmosphere will create enough heat to singe the

Illustration shows how the landing planes are
assembled in 600-mile Martian orbit. Pointed
noses are removed from three of 10 ships that
made trip from earth; wings and landing gear
are fitted to them. Cutaway of plane in the
foreground shows personnel, tractors in ship
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