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THE INTERNATIONAL SPACE STATION'S
LENGTH AND WIDTH

IS ABOUT THE SIZE OF AN
R , ; INTERNATIONAL SPACE STATION

| mage credit:
I maggeu:rr c e
I WWW. enj oy,space
website ¢

t he
| a ®etl 6 Espace

MODULE LENGTH: 167.3 FEET [51 METERS)

TRUSS LENGTH: 3575 FEET (109 METERS]

SOLAR ARRAY LENGTH: 239.4 FEET [73 METERS)

MASS: 524,739 POUNDS (419,455 KILOGRAMS)

HABITABLE VOLUME: 13,696 CUBIC FEET (388 CUBIC METERS)
PRESSURIZED VOLUME: 32,333 CUBIC FEET (916 CUBIC METERS) TH E F | R ST F I FTEEN YEARS

POWER GENERATION: 8 SOLAR ARRAYS = B4 KILOWATTS
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Figure 1. MotigomenfManmhse @&madtKNEQ(DPI U3 sTYl otted relative to

unt i | May 2017. This heliocentric motion is viewed from a
(A + 0 markdmny) i aterwuwanbl 80and are | abel ed-MM-DIh ftchremadtayate a6l
terval s Dotted | ines emanating from time ticks are proje
2013,3dVWbitds ascending node on the ecliptic closely coinci

By the timea20d3 s tdovlieurteed, thgni+tl®del. kWhem 0,88e dd&/me one of

its Earth distance NE®d iisnchriagltdert ot PaHeOrs (kb omwni oal®® § ODetses
million km. To be bhathj vab2eOf aoch sucsh m ni mum orbit

di stance requires iamt E®Oechtei oneldaitsitvaddleyeo rwei t No vEeambtehrd s 2 Oolr 3b
|l arge, even if its(M@IfDecitsvliegsi shdadQYH3 5mi bt bonh kmd ibte:
rent best esti maGsecsl apsactéed®0a8 adVpoRuwtnurieal pgsihtaizaawr dpruead i
di ameter at about 400t m( PHGd Winthtas MOID of A c8ntmhl d)di om

lReference the NASA/JPL NEO Pr;egdaimt ©f Eacebscattisl enopraé
http://neo.jpl . nasdaatgeodv /1n7e w3sc/tnoebwesr1l 8200.1h3t. ml

Unl ess noted otheelwased dhta2pi@das&ENted i rHotrhiesp hasrmeirdIse carm
tion #Hdervimasshbe abtegskedssatl. j pl.nasa.gov/ ?horizons
*Referhgrnpe / /neo.jpl.nbhoera. IO/ neotgroapéshknmhymous with AP
of known PHOs.
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out the SolBRachsylitgmge 20,,adVtherefore
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were obtained, itstib@VobnOhXefsdNughigtde’y Fi gure 286s rightm
2032 contracted. Athdinambet hioghb s@DWwetidb¥inlse t he | ast Sentr
probability of: t Bariushe dc dblyl iSseinotir y t o E@mMPpHt eolt his iasscs¥/e Went-B
crease because INOVMP.prokinll st htehatovdac oor di nate at(cwhiicnhugd on

1.0E-03 T

482 Obs, +0.412 o

220 0Obs, +0.711 o

1.0E-04 7 259 Obs, +0.850 0

86 Obs, -0.272 00

207 0bs, +1.21 @ 304 Obs, +1.39 0

180 Obs, +1.28 o
350 Obs, +1.65 ¢

+1.
32 Obs, +1.07 o 425 Obs, +1.64 o

1.0E-05 T 543 0Obs; -2.66 0

512 Obs, -2.75 0
543 Obs,-3.03 0

1.0E-06 7

1.0E-07 7

566 Obs, -4.23 0
626 Obs, -4.31 0

Sentry-Computed 2013 UV135 Earth Collision Probability in 2032

1.0E-08
661 Obs, -4.76 O

Oct-15 Oct-20 Oct-25 Oct-30 Now-04 Nowv-09
2013 Solution Date UT

Figure zZzompamemfidy 20, 180MNMi si on with Earth on 26 August 2032
(UT) corresponding to wieenbitth ed ea sesrortiinaatt etto n2i OglgBh dlaiee d si r©t oJnp
tion service. Data marker annotations arreedeax @l aname&arisn ctolr e
orbit determination and Sentry processing further analyzeodc
“*At a given inst-dnmenshenalOVsilsat omfe al | possible pobeistio
guesso orbit, but other plausible | ocations |ie adjacent
®Sentry anal ysitsg pi:d /chesncripdedc asta. gov/ ri sk/ doc/ sentry. ht ml
®Sentry Risk Tabl e rhamovadl/ sneeor.dg pdhrnoarsiac lgeod/ /ati sk/ removed. ht
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eci fiefhesmallll owi ng two sub
The remainder of bbdseartiuss ) d & voe ldoEMUrRmi annad | yespiosd diir is = of fe
geometric/statistialdabarande seatodlmids ospesnt rAy Ub&StBa cawnat |
of how thet QWIiBarnmVewhijledte to the sam@. JPdaysolaprar sysThaes
with Earth on 26 Asutgaunsdtar2d0 3@y rassmiudmd Insdpronebddtacdnag mas &k r D yi n
knowl edge of this BEHEOBYyOrbit on 21 Oc-

tober and 7 November 2013. Orbit deter-2.1 LEMUR Analysis
mi nation and Sentr@e opcreonctersisci ng o ssiutpipmz 0 A3 dP Mbe It o dDiettye r ant n 4 th
ing this anal ysired &J&SBe ¢ panmd ntad tehpeo cthwoar e t hen coasted to
data markers in Fi &anre h2.i mpact at a hlkee ghEMUR a#42l ki swtdl

the WeavEnckmdpl edigertac?2Q:k3s eV i daha in

Sy
on
ese
ti meHobryi agns g
Bs
Vo

2. Li mi nMalppEad tleel erations from Elmlrea hl Soandefainde Molea
Uncertainty Reg|ong(hEMUR) ATnhael y 543 ki ¢ mpabe bheVghill sb
ckoned wi t hHorrd zbendstl e t D paar a mebtoeladse a p

Both Sentry and sspsn hé@aircaVonetaer t ar h@isesd otfo 6@r7ea t1BGUIBBMBras
analyses randomly ijsampébesitshtee nt OMyi ft vis a @l i6Mg 0t fken OBMA A GihrEay

potenti al Earth cordlgsapinngcasmpact Tphaesametcer giaree denf i Seer
LEMUR analysis descrybedihmpeacitisFabnbhdecegendd (continu@d on
JPLHor i zeopnhse mer i s Cdoi mpj Uotnast ifornom each WeavEncke coast pro-

Table 1. TRegrsbi2t0 1BetTé&/r mi nati on was generated circa 21.1 Oc
n
i

spanning 12 days, as noted in its second I-thasof |l dataof Tlle
eters n bold are defined in Table 2.

JPL/HORIZONS (2013 TV135) 2013 - Oct - 21 07:50:50

Rec #:752349 (+COV) Soln.date: 2013 -Oct-21_03:15:08 # obs: 180 (12 days)

FK5/J2000.0 helio. ecliptic osc. elements (au, days, deg., period=Julian yrs):

EPOCH 2456584.5 | 2013 - Oct-19.00 (CT) Residual RMS=.34054

EC=.5933521715952487 QR-=.9954267524114992 TP=2456555.7240458783

OM 333.4318585954334 We 23.70784723315245 IN = 6.766820228742517

A= 2.447884097442456 MA= 7.405383086758426 ADIST= 3.900341442473412

PER= 3.82996 N=.257346215 ANGMOM=.021664166

DAN=1.02773 DDN= 3.47271 L= 356.9926052

B=2.7154528 MOID=.0118506 TP=2013 - Sep- 20.2240458783
Asteroid physical parameters (km, seconds, rotational period in hours):

GM=n.a. RAD= n.a. ROTPER= n.a.

H=19.418 G=.150 B- V=n.a.

ALBEDO= n.a. STYP=n.a.

ASTEROID comments:
1: soln ref.= JPL#7, PHA OCC=7
2: source=ORB

*kkk *kkkkkkkk *kkkkkkkk

"Reference Adamo, D. R., fAA Precision OrbitABteddymami ©pt i
vances in the AstVWoolnaultliéc,alUnScvieelntc,es3&8B86Di ego, CA, 2003, |
8 Thi s |l egend i s dipexlidy ed Swintth y PHG@t a. To access t he I

http://neo. jamld. cdd a&a.kgawn/yrildk/k in the Object Designation
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Table 2. Definitions are provided for Table 1 par ameH®r s &
ri zoampl i ng tHeOV2013 TV

Paramet er Definition

EPOCH Coordinat @exTprmees s(eCdT)as a Julian date at which pgII
EC Eccentricity

QR Perihelion distance in astronomical uni ts (AU)

TP CT of perihelion passage expressed as a Julianl dat
oM Ecliptic longitude of the ascending node on thle ec
w Argument of the perihelion in degrees

I N Ecliptic inclination in degrees

(Continued from page either change i mplainail tylsy s alut ¢t $ z inrogni M a

orbit period and cdaent esgimg miaftii @mantfliyndde pE
Excepting EPOCH (afrsoppmechd6miedalpapamefaiton+ 1g3$2W8eEdmdmR S miomi aiaent
teHdri poposgi dear iNdncceo adsatt at i me from EP@Cbng! 6heonwvap Tmee Nl

for all Table 2 stdagvisatiican |iyntersad umaft eed@Hp@ii &Sofndst 0 M JPQ w7 n a
rameters associate@owwitihon hal onagt etsh eNol @V tLapt7 0B B @CH, T haunsd,
solution. I n princtihpilse,bi abe deas i net g0V &i gainf iLcoan td aympw

TMsyincertainty regitonmecamn otme ERPODGHI. e FELrAtl H Ywo Wley i Bei @an sUSisn

by introducing devOMt i Wnsanfd olnN momiduagleubeundetdhpesanhodEC
values in Table 1 demar tawreesplfauembinepmigipBIB 5203165699248 6353 a
respect to their vfauwncatnicoenrs.ofAdsumei fTQOOMOEB@CHO98 L° OT a5011e9 7
significant perturbations, such as wowlvd des results from
be incurred from aoaBeclhovse plhenelUSBB |aovaswti tHIip@ deEVPRLti on
counter, effects OoOEP@GR sto dearitah i oalsl iosviean spans mul tiple
time fall into thr&@l3ib&ietss, DG iiast li soenlFeadhtineed 3Fosr LLOW - s a my

EC or QR produce seéa@auwmpad ngf fiecttdhilsedddddd agabysi $or Samt rex

Tabl e 3. Earth miss distances f riodnP LEAC7 doervhiatt i dbentse rsmainmmpal tiinogl
order of increasing EC. The EC interval giving rise to all
mar gi nal |l eading and trastohgmgraze E@seésvi alores §f nomhthe
ized Hor ithensance of NO.001070098
EC S Earth Mis|s (kReymar k
0.59197%4-59@28653 679, 354 Senbaged dquess
0.5919837-1737876 6421 Leading draze
0.591984024278/46 6421 Trailing]|]graze
0.593352170D6 105,271,|694 Nomi nal
t o Earth coblviadiueM QORMSDI EST. Assumi ngh&auUEMURNnept Dnat e. I
-1.28653, only 0. 6 %ability dlemsityt doagt theo fOV,t Pce= Béar t wo grazing cases
est grazing case f O6NOKRMBPI .BEEWVIBRMSDII 6d Eart h. The 1l eadin
sis. Table 3 data &1.sd784%6)d t=oAlR., PROC6HABI €T and the trai

esti mMmxuei nf§ Excel 6 Pcsammultaaed MmyrSent rQT.f rSeemtIBOBAE7 padetda ct e
ma | cumul ati ve diisg r-% b&ie1 @ n00Ppunew @F eater than
(Continué&d on

A uniform time scale void of | eap secondHsor i GTohiss aupe@dca s
NO. 002 s, CT is related to international atomic time (TA
' The sampled EC value for Earth collision is less than th
ment along the LOV with respect to nominal position. Rec
nal in the direction of heliocentric motiono. To QRpart
(the only other Table 2 parameter capable of affecodeimg o

orbit period.
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Figure 3. Grazing impact trajectories are p3lbkdtVt sk grmelndt icwa
ing all possible collision cases from this LEMUR -mainnaliynstiesr
vals and are annotated with 26 August 2032 UT in DOY/ hh: mn
pl ane. Earth is annotated wi®$hl attist edj@atDhe asiladdet praeali
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(Continue@ from page ble 4 to define the nomi nal orbit al on
which the LOV wildl be sampl ed. Seven
2.2 LEMUR Anal ysaibd e 1 par amebtoeladse appearing in
With 20353 TV used to creatBoiSsS@d8nsorbits i n

Orbit DeterminatsamplJiPL¢g¢ 31 hhee OX013Trh&ve
parameters are defined in Table 2.
The LEMUR analysis documented here
for 203 &M i daha in Ta-

Tabl e 4. The rsb i2t0 1Be tT&/r mi nati on was generated circa 7.2 Nov
spanning 26 days, as noted in its second | itntea sotf Idiane .o fT h
rameters in bold are defined in Table 2.
JPL/HORIZONS (2013 TV135) 2013 - Nov- 07 07:39:13
Rec #:750134 (+COV) Soln.date: 2013 - Nov- 07_03:46:00 # obs: 661 (26 days)
FK5/J2000.0 helio. ecliptic osc. elements (au, days, deg., period=Julian yrs):

EPOCH 2456592.5 ! 2013 - Oct - 27.00 (CT) Residual RMS=.19007

EC=.5908580294949625 QR:=.9954524306344258 TP= 2456555.7325275815

OM 333.460546709033 WE 23.68872923572981 IN = 6.746628135329265

A= 2.433024481467049 MA= 9.548785351056903 ADIST= 3.870596532299673

PER= 3.79514 N=.259707411 ANGMOM=.021647483

DAN=1.02761 DDN= 3.45071 L= 357.0031418

B=2.7053226 MOID=.0117562 TP=2013 - Sep- 20.2325275815
Asteroid physical parameters (km, seconds, rotational period in hours):

GM=n.a. RAD= n.a. ROTPER= n.a.

H=19.4 G=.150 B- V=n.a.

ALBEDO= n.a. STYP=n.a.

ASTEROID comments:
1: soln ref.= JPL#31, PHA OCC=6
2: source=ORB

Because the USSB coadt omi meé nfdrsomart h US&GIBI ihaivi mgc daadd eatl v
EPOCH to Earth col |4 .s7isegh4 mane mima & I i pdbesviitaitoino naltoongd. 5908538
2013,5dWVbits, EC i s tshel ecovesd afhcera i@V i + BCc 768&®% * 0.0002308
sampling in this LEMURgteamalyii#sil1as sexXN0500F55F8#8e 5 provi
plained in SectionThulk., Qemgloio analysing mysagnpl athgan heov PL
utilizing Table 4" samBl#3ko0nbidi ngetwet Mi Earth Woaliduld oa |

Tabl e 5. Earth miss distances fr;dmMLEBldevbati dasesmmpht nhgr
order of increasing EC. The EC interval giving rise to all
mar gi nal l eading and trasdolngmmrarze EQsesvi &tailures fi momhtehe
ized Hor thensance of NO0O.000230863.
EC S Earth Mis|s (kRemar k
0.59085802®d5 88,647,114 Nominal
0.5919525H541.674000 6420 Leading draze
0.5919527+346.1740180 6421 Trailing]]graze
0.591956¢484.075B04 330, 086 Senbaged duess
'*'The sampled EC value for Earth collision is greaterethan
ment along the LOV with respect to nominal position. Ne
the direction pposite heliocentric motiono. To impart
h only oth Table 4 parameter capable of affecntdithg o

o = o

(the e
en orbit perio
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n
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Figure 4. Grazing impact trajectories are pidbdtVt esce grmelnat icwe
ing all possible collision cases from this LEMUR -mhal yater
vals and are annotated with 26 August 2032 UT in DOY/ hh: mn
pl ane. Earth is annotated wi$hl atist edjea.atdDhhe assladdaed prealil
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. pedigree, each LEMURt ¢éomusatciomrss st Wherfe
(Continued}lfrom page . . . . .
al | possi bl e Earthmampa(mtpapnchlrwtlﬁha,salscgcema
CT and the traiIiantéfré‘zépeol?'fO.QC 0%’ t;&aﬁt hd eatinegr | reeit rdasdtp i 8oAns' sJ R L
Sentry's redicted _i mpa t O¢us impacts can on
y P i TRe EtSOq_EMqJ8R31@£-Q5ﬂ99A3@(Pd.|#J the ce

ct
21

3. LEMUR Loci For J@L”#d7 ﬁd-#Je‘P]L#?l”to ataegmanisoef atkad thi sh

surface. hese locgeddddehi cPaliimareddsyt for

The EC interval beEW@eﬁfb?‘étz§ngF'c%1%Te$h@$|J'PSL#eB\&' dieonctu sf r Pume
Tables 3 and 5 canPa&fel g9 viideWr §snt drsRIAElpade.t st hey 2RABJIANV#T
increments to produ@%e hasysrifédeid 8 firmper t4i6a Imisnpua Cess aeSaro b
2013,;HPVYbit deter mVirdti iodfs Wegpegpccumul ated andicediitneds @dur,
and JPL#31, respec'tnlgvetl@le ]T?Hgédﬁ PRI ween the two orbit
Trailing Graze 6 ‘
Leading

Graze

i A

Figure 5. Two LEMUR | oci of al lyzgpno sx6 bAwg LEsatr t h0 X ldrieiwplnest
bit deter migna&tinroomd dBRl# 1 or bi tr dle t elr e en alt E MUWR dladedia ( @o Mmrae «
ers in Figure 2. Agsvailnudkisc aatnendo tbayt edt eoenp eesatc h | ocus, the JPL
does the JPL#7 LOV.

'2Marginal grazigrgOcases i mpact at
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Figure &.omPparnterdy mi ni mum geocentssi d Odi otha e Aaufguzs@ 1 2 0B2 i s
UT corresponding to whegearbhe desecmianedHA®® 1i2ph®Eatead si rt ol
service Data marker annotations @aedateax prhari knerds pa d rorr e st poo nF
plotted in Figure 5.
4 . Conclusionsol lision has beenedbtmméenptsedoxzudnesh @ewn
to agree with NASA'maldwtromaha&mnd 6Bbatrcyor
I'n the weeks folilzowomntgwadPrHO r2éslBl tTsV. \Adlt lhewsi.gh S8aeht yy coourtppL
di scovery, predictied pobliitcloy ancessTalWibday tde amdtiriisd oinssii g
could not exclude farcommbERUROaRabysidfy anbc erott aignetnyert dhé gayoa
Earth collision ona26i Aabuet ag2032. tWihiise vimadgratihn gL. O VCH viaff uSaesnc
enough observajtsivenehefe 2i01s8i giivt s i s aelLEBMUR Icooclusi soifonposa:
accumul ated over ablsafifmpaeintp yi retxst edhsdrelosabed| wiuhlkceat apa
heliocentric arc, ihowewvds3orTpitob aleit leirenxypn aafiino ndh y& nt hieo nla | L
this collision decLEMYKRdI| bgxumorcenthansbblhbi Eartrescecollcteido
orders of magnitud@oimta welekng sedeFiarerietOVdeper Piisadtmag més
2) . Consequently, Ld¥ WiOLBKR c«roiltliiccdlonEdret-h grazing cases
t ween 20dmBd TBarth it®henbotosgeer mi ni As 2013 bB¥rvations ac
considered a credible event. 't is gthwedileadv (as defined t
here purely for academipa omdwrcpo sfersom LnEavkUiRmuam ad eyvsii ast iiosn af r o
Pcestimate within tthe sameemad dgro@if esnaigv
Systematic LEMUR annatydés asf Stemer30382 val ue. Baedmti b EaMU Rn |
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(Continued3from page this had not happehed matoare Sbdrsttryacol
sions wsohi mofbnal ovadronmostheof a small

tric arcs on 26 Aulgo¥twed082noAdownmglrartdeéet ecotrabiner ea.f t en Th
ing observations aN6we mtalrs edo 1t3h.e 26 2AMU-3;34dsV di scovery, s |
gust 2032 LOV to shift in inertial dpmayceorbit determinat.i
on a scale compar arbhleer et & p p 8Patt Br' ssohradlednnbse 6 o vAUgust 2032 an
(see Figure 6). Thyehischhr ian ki B U R OIVo cudlstEiMUaRn nlo@ € upse Vvdaertieart-i o n
mately causesd @RrodBamliMeid,y wrfovi ded t h®uhlasstsaorctiiaadle dp @rotvi o ms-
Earth collision ont@fsAdtgs SEar2t0OB.2 H 06 aISeEr Mo rCeenttelee dnoah @
sume infinitesi mBl fiviaddd esEMUWR Slioniil afft ®ene ofieg uorreb i5t) .det er -
falloff could alsomhaweil@éen ot riitpedenedt bymuat be qualified
LOV shift complete$Syctofifnwvairei amaret hs,hplathtd] only be expect ed
[ Our cover story by Daniel R.|] Adamo ends at the top off thi
we add a few related notes hefre.]

Initial error ellipse T
November 19, 2013 \9/ )

Later, more accurate y /
After the Febastaaryoi2d lid3mpEaacrtt hi n C'{f{ed"f"yabm Pus—
si a, did scientists review oId51g|motee:crcmamen/{/sUr/ve/ 'l anceg fi
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able on that PBS website. Thie related PBS video segmeéent

available for viewing on thatA‘ﬁ%Q/%i:teT'his i mage shows

hy
goes up, thesnoudrcc\wmklpmdga (r
mai n) . Il mage credit: Lou Sche

Above:somagWwi ki pedi a. |l mage credit: NASA (2001). A collisi
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EVA and robotics wbakeswstcompfact , mmodiny afigdggl gn fiact mr nd.c
ple destinations. ITth eiys pa osptoasred atrida tc adh it irelnitdihamgy d& hbolwer Keho

can be kitted withheatri 6uswf poobeemecadaasiioontse wlhoenree r lodé o th
back ends for variicwd | pppbasati onsJ @&@omlkdd8oh@pti kés pexperite

destinations; for eRammlee, uasar as upoft asceer,fi maunsd yhi sDrc o nsmheerrtns
the lunar surface. ThegYvprodepoeeéopeti swhipte lhma thiacsa |lleya rbnaesde df
mode that would useytswe mr overdq Wwhth athwes ui.se Thehyat dii snd ws smac
crew members each. wHawe vtehey i seeneas enhbusi assyns.t eHhed swi At - a
er breaks down, alManftcagrescrew membei$ inputs from those

can get home in theZaodeétempaleIbateddepieg®Past, Pre-

has great windows, seot enahlde FKwtodr eob BDeDirt. | iStger Mmeahsol mgnes
vation from insideEndbisnguouludami BExmi cenasi orG.od dEni sSpw&kse a
the occasions whenmame wgewvmoeurladl neeck tacncdmel bt ngamhéanohMadgh
go EVA. Their roverat cahpadpek. t oheydeemil o¢en@d nguesn et manieoxnt

ot her , and each hadriflolur etun dc tpioornt swasTahfety,prlodh eenr o,n Agpuwil p
al so have externallbSmahf pwkatwbsh attat aécxkhintigact swatye rt i arte st hoen
ment s. pol es, it owi || |l i kdhlapsbe iqr @aditeerf obmeat:
I n a talk added tiocyt hseoislc.heTdhud ye, e xGedoarti-ineidt itehsa.t Idmr idtlhenrg
giana Kramer discussgdsbuhaonsw®iarkté, isndudckee sdsrfidll,i ntgheinrt o
why they are an i mpgarettaent Yloaun dnienegd ttaorwgiekste @aniry tlae yt e fpierrs
Clive Neal made @i opr edreinitlati dmepyn hAavievipteirefsorome dt he o Me o
behal f of Dean Epplexmpera méeA$SA empltoweead o |l earn if it is fe
who was unable to thoe extexaerntt . wakppl P G he
paper discussed sciséemee orpaetrhaetri ohbawo 1 ‘& ract
lunar surface. Eppmat ecbabkbi der ad cleatt L A i pul
experience of t he iApgld odraisltlr om@arud s g can
the annula3C NiABeAs er tp r Ratl sedm. o p - e

erations where peoplleucdetelsdlotkeestofeqa A —

and operational marteitceds rpsoposiedn fof —— i sp
l unar or Mars surfaceoesacmperyatdmdcd st hien i es
he is a regul ar pafrtromi banar ble bictn( gy
t hat to conduct e fMaepcpteiro @ b 8 i)en a eM @

tions on the Moon, Chcarnedwl anpsesprebceer csr af et e

training in both geelsmdgwtarmd .f iTeHaday c S P I K Ement
ni cati ons. He not edo mpharta bilte ttooo ks oam i P -
mum of two years foraftacihn Adadd4 ocomgbiojulpmagkedcaeti egxefbheth
to work as a team. |[uApoinl ¢ hgyosepe kdi dSpn kte Co mpdaonwn |,neadliisar e

just mean the flightDrcr &fw; Sit Lieec lod dtKeer €Naeosnp ovkael kaebro uotn atnh
support team on Ealrnther nEBgpgloenral d SCpsaachattapéorat Spink Reswta.r]c
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The Experimental Aircr a C i
Chapter 12 (Houston)
MI ssiI on

The EAAOd6s Chapter l1l2devled oapt eadh dati mplrloivreg us skills re
Field in Houston, Tévxasx,ricsabhnh oogant ra nvila wiie® ot ad ratt
that promotes all f dromms na@f, raevd rad d toino nsa da&nqd egaVvVigEtiaing n
tion. The organizattoon.dncludes inter EPal and exper
homebuilt, experimental, antique and cl 9in®: with Lance |

war birds, aerobatic Bvierrcyr aifidi wildual | a

Breakfast withOalAM,t Dal gad®ddienedladvVveet
Sat@omdragges TX Chapter 302 10 AM Lone
Satlufdlaiys TXl fra(LREFK) FIl vy
SaitNew aBrsaunf el s-l h X Pancake
SaitWirndgasy s& Wheel s, 1941 Air
SaitJuarsdpaeyrs TX BBQ@ (udmSh Fl vy
SaitTuyrldeary sSTX Blrre-2ak$ aPobuhRdy
S ait Duer ndt aoyns -MexXx Tirerxy
SaitLueredsavyisl | e -LA [LuB6h
SaitSuhrrdeavyesp or t -ILTA (LD N )h
SdDentaws F1L-2AMM ( KDTO)

Fly
Ter mi nal

Field (TYF

Fly
Fly

Q +~+ = == 333
nw OSSO0 oo00oo

rhbbbhwWwwWwwWwNNODN
—

te®rug 8 Rili mayt ihojns Wit

copters and commer ciianltley eman u fna catvuiraetdi o 'praanrﬂe,avairathpncrt@p

craft and the associiagd edndcewrhanpd d gticesparpy chpat gr ah-Hfod8tomer
ship is not requiredcompdngedcPmd ahe d. |

Thi s organization birngnsgysareegeliner alolgy tfhrejogns 6wad89 & Mpi @f OF &

with an interest inatedcrneadtnigamal Fawilat iome HoWBE a@an pd as e

cilitating social I wteeé caaontei oerv eatydnenf ot iaosNs Y p @ s | ea.n

sharing between avi dtriicmig engbesivd atwe.oaMangeadtd é&d i chce

of the services thatorEglainiozfafteirosn!provi de gwal Whapt e

able support resources for those that wish to

l deas for a meetirhg®s€onwmhad¢btCeasphtiaenrdi Ia% | weelt si t e:

www. eaal2Anondher emachapona?®agatAsgmodi IApcom 13, 2012, EAA

Chapter 12 is meeting on the first Tuesday of month, based

Experimental Aircraftwwwseanabdbign (EAA) web site:

Schedul ed/ Preli minary Chapter 12 Event/ Meeting | deas and F

1st SaturdaylLaf Geanbemd Kt BBQYyELtYye Regional (3T5)

1st SaitWarcdbdywsacgregor TX (KPWG), Far East Side of Field, C

and bel ow: F
Avril Fauebtsettthei
F1 Rocket ISioturklean
ject paweb t he EAA
ter 12 website.
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The Fifteenth Anniversary of the

OLlI viSaRGuUwww. EJOSPACEOM ACI TPELO EPAQE

Adaptedafrtomltehe
WWW. enjoyspac co

The first I nternatinomnalhaSpachee et aptoisosri m(l1dSS)Tdrn entr obot mtcr iag
el ement , the Russias anlosddal s eZdartyoa ,eclawaesqrue rtelse acna ruwrop rsend epdse
| aunched on Novembdr a2z8fefdl998ehiTchhee | BBTY] dnmdm ndapan) al
now weighs 419 ton®Dyr aigonhdqrmhe otmo Spiax eafmattre@nd h@ygnmnhe (SSomr
naut s, and involve®OrbhealUS8¢ci Rucess aCbicpoeodad, 600D. pEwpl et bea
rope, Canada and Japago Istpacecthéet) arPgegetestshdft &M PRasvsebe
structure assembl edndn bhéi tAut omat edcrlerwerds feexpl ¥eatcbre pr
(ATV, from ESA), doockntanit @esnaworchkil hg .t dg

Fifteen years ago eholMbdemkbemo?2ed 1988rtéert RpbananhmoeulNe
a Russian Proton r @akegt tamak Zovfefz dfar oamradu bh 8 d etscc e m d a nat sstoe r ofi d
Bai konur cosmodr dme henelazakheghan. modup@cse fproong rtahne |faa neoru st
successfully placeMin hepaRues ssitaant | med elf & dwveisrt itneacthinoincsal s u e lp |
Zarya into orbit, dcare HbBérsisiet emeat gorhaentgeetp® i e s| ' Emgatch
future I nternationdalou$pace. $tation (I SS), a
program that involves the United St aRersmanently inhabited
Russi a, Europe, Calnmdaddand odhapani aspeseopbknatisfiinc ea sOxet coth,e rt
their respective sipaca&l saogeannc iexsce(lNAeIw,vedampl a ofewuofess
Roscosmos, ESA, CSA ndred nhAXA)n.al coop&€hiasti was i Bix psepdaictei;onc @1

pl ex modules and facilities manufacture
Today, the space s : ; st Nowvember 15, 2013
biting complex eve regched Expedition 3
in at 419 tons, an naegnrteleyme nt s, the 1SS
accommodating si X ntyi onal until at | east
scientific experi i m-
possible to perfor

(Continué@d on

The | SS is primari
ry in orbit. The
Japan each have
(The | argest one n
Canada, it suppl:i Im

i
darm 2. Wit hhout t

. = : Above: Launch of t he
Above: The I nternational Space Stat|mmckaS)haodaarrtee r
bled in orbit. A genuine Aschool 0 f oroff utthuer el mtaenrnreadt iexmpdlor
NASA vember 15, 1998. | mag
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(Continue@¥from page spacecraft is the lbhopegs meandavt f@r anresw c
available to the adtrroomatuhtes.pri vate sect

Since NASA's space shuttle program emMNASA is now supportir
ed in 2011, -shetRudHSwgwetrhr dehe Unit efdacStuarteerss ofo Amati ¢ & e
spacecr aft t o b

NASA under a se

vi sion agreement

the new spacecr

be used to tran

La longueur et la largeur but astronaut s!
de la Station Spatiale Internationale I ng t he crew tr
:i?::\etr‘;:'r::‘l:neﬂ?football américain INTERNATIUNAL SPACE STATIUN service to the
hopes to save m

boosting a new

I sector

(Continu@d on g

Longueur totale des modules : 51 m

Longueur de la poutre : 109 m

Longueur des panneaux solaires : 73 m

Masse : 419 tonnes

Volume habitable : 388 m?

Volume pressurisé : 916 m?

Puissance électrique : 8 panneaux solaires = 84 kilowatts

LES 15 PREMIERES ANNEES

VIVRE ET TRAVAILLER SUR ORBITE
a bord de la Station Spatiale Internationale

Les bénéfices pour Phumanité
de la Station Spatiale Internationale

Menu Les équipages ont mangé environ
25.000 repas

depuis la premiére expédition en 2000

Environ
7 tonnes
de fournitures pour un équipage de 3
pendant 6 mois

Sorties spatiales
Les astronautes et cosmonautes
ont passé plus de 1.000 heures
a travailler en dehors de la Station

Plus de 1.500 expériences scientifiques
ont été menées a bord de la Station

Un laboratoire de recherche

Chirurgie robotique

avancée -

De P’eau potable
pour les personnes éloignées
des centres de traitement d’eau

A

Al

Diagnostic médical
a distance

Evénements éducatifs
42 millions d’étudiants touchés

: : Une chose a dire sur la Station Spatiale Internationale : Left and on t he
en micropesanteur sur orbite terrestre cest grand .
avec des experiences en g To celebrate fi
z the 1SS NASA p
Santé Plus grand qu'une . ’ . :
g maison avec 5 chambres V! sual . contal ni
significant fac
Sloss e [ The website

> L e volume interne d'un -
O% Scloricas vl Boeing 747 b Www. enjoyspage -
y l ated this NASA
Sciences de la Terre s Elle pése presque into French Si
500 tonnes Houston Section
=5 (I'équivalent de plus de 320 voitures) Erench sister s

~ Ast hysi
(AP Astrophysique — , 2007 (3AF MP),
Elle parcourt I'équivalent de la distance hi f
Recherche technologique pour aller vers la Lune et revenir presents t s

environ chaque jour French transl at
thing different

ican audience.]
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(Continue@bfrom page The 1SS is also a ddi : | ot fu
for the impulse of A Itirona contrilhytc
The 1SS is alreadyt laeretmarsk.abl e achi Phil i pp&AMadiPdet | |
ment as we tehebveatsariys 15 Douglas Yazell, |Hor
Les dates de la Station Spatiale Internationale
En 1998 =
20 nov. 1998 43 % des adultes américains avaient un ordinateur 24 février 2011
Zarya 2 premier ;; : Uti:!saiem Ilnternetv ‘) 2 Meodule italien Leonardo
utilisaient le courrier e ectronique »
module russe Facebook, Twitter, MySpace et YouTube n’existaient pas Assemblage terminé
Google était une nouveauté
Le premier iPod arriverait dans 3 ans .
6 dec. 1998 En 2013 7 fév. 2908 5
Unity :premier 61 % des adultes américains ont un PC portable Laboratoire europeen
dule US 58 % ont un ordinateur de bureau Columbus
module 85 % utilisent Internet
70 % ont le haut débit 4 la maison
30 oct. 2000 Plus de 90 % ont un téléphone portable 11 mars 2008
Premier équi e 42 % ontun lecteur MP3 : 212
quipag 88 % utilisent le courrier électronique Premier élément du module
48 % utilisent les réseaux sociaux japonais Kibo
30 nov. 2000
Premier panneau solaire US
15 mars 2009
7 fév. 2001 Panneaux solaires US
Laboratoire US Destiny complétés
| |
nnnm ]
19499 2000 2001 2003 2010 20Mm
La Station Spatiale Internationale AL P?rt spa:l:l‘ﬁ' “
est un programme global e plusieurs vaisseaux de différents pays
auquel participent les Etats-Unis, la Russie, _a Russie
I’Europe, le Canada et le Japon. \ N ' Soyouz & Progress
Etats-Unis
Navette spatiale |
SpaceX (commercial US)
’ Dragon
Orbital (commercial US)
Cygnus
La Station a été visitée
par plus de 200 personnes
En savoir plus
Les derniéres Voyez-la Direct
actualités et photos vous-méme vidéo
www.nasa.gov/station spotthestation.nasa.gov www.nasa.gov/iss-stream
Document NASA adapté en francais par Cité de I'espace / enjoyspace.com
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1940 Air Ter mi nal Mus eu
An Al AA Hi storic Aerosp

DoucLAY® ZEL LDETOR

These amazing picttuoes sSSloauwenhe s atitnrcacu-de
tion of the exterlelhlotstbfsvartomisecxaolbludl

ing. The museumds a@ierumtd @ofgfoi @ncamter dleftowd tthStﬁ
er is no longer in use for now, but it i s
closer to the runways than the new tower.

I was among the Wings & Wheels event
visitors in the past when we wal ked out -
side on top of the first and second floors.
That provided a great view of the run-
ways. We al so wal k :

t ower and around

wi ndows. Those Vi

again once the bu

vances far enough.

On the other side

runways i s Travel 3

museum parking is L mm e
side of that stree

to Travel air Stre

Some museum plans

um entrance starti[

The plans include

on a stick, a dr amj

As the museum cont
for buil ding restq.
them via occasiona
Wings & Wheels eve

visit, with lunch ; : —
chas_e from the gouArbr@a/te hdchelFb@wmMi Aggust 2013 Wings & Wh
Patties. Membershipgeum welrwntafefrar dabrlrey, Orr (photographer

Musewaebsit e

This is a bi mont
1940 Air Terminal
tion to the I|ist
space Sites. The
operat ed -pbryo ftihte Hmo
nauti cal Heritage

1940 Air Ter mi n i
8325 Travel ai
Houst on, Texad

(71319494
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AsStronaut

DouGLAY®R ZEL LDETOR

Scott Car p2eOnit3er
Adapted fr omatthie

Mal col m Scot(tMaGa rlp,evrelts®2rSecr ui t ed

Scott -20&lr3pent er , 1925

1925 ency in the subje®¢tanef choenama ntdrearn)s ffear.
cWwe ki pedi a ment , LTJG Carpenter
On the eve of the KpuadmodWairn GCwam.ent er
by the United States Navy

TOctober 10, 2013) Dwarse catn FArnmeea U rceame rntteG®@r mpegmtaenr (vWaPsP )t, h eann da p
pilot, astronaut, aregpoadtleanatuot .NaHealwahd rotBatadd oNawaelnsaespt ¢
of the original s elvlemr iadsat riomatuh s -ff$a lidléB¢, b Badt 1 OIS fPoart upxreen t f
for NASAGbGs ProjectanMepcumar y nf |Apgrhitl1 9541 nitHheg. c dlet iemu ec d a
1959. Carpenter wasvtilmde o e ovdmdysAnoenr i K9 T, 1Wqr kLi9nbgl , asi na Ctoa
to orbit the Earthpamrsd Cthne stouyr tTe xAmdariDmamcegThss Diwvessi dbo
in space, foll owi ngutAl,anonShheipsarfdi,r sGwade pslpoeynmhe nitn, Mbanrtpeernety
Grissom, and John Gllemwn.Lockheed P2V Newy ubese f &ch®alt r oll n
Sqguadron-6B5i xn( YIRcowmansainsasmaendc eAi r | ntel | i
Early 1ife and -saunbtmar i ne warf &JiSEo¢ABW) mi s -
sions during the-Korean War . Forward

Born in Boulder, KCesedadmn, AdakpenAtiearska, NAIA ecnatreerert hen
moved to New York €iltew wiurbehisapaeemissions along the So
Marion Scott Car permrtteranandChFilnoerseen ceo dAft@se rd wreiimgy KKihoseocbdwo
Noxon] Carpenter fdepltdegmdritr;stdéwogny®tadd as PRGnt( pudyr od
of his |ife. His father had been awarded a
postdoctor al resea
Uni versity. I n the
returned to Boul de
il with tuberculo
mat er nal grandpare
at the corner of A
ent h Street, unt i
Boul der Hi gh Schoq
cl ai med that his r
name MAAurora 70 fd
for the fact that
on the corner of A
Carpenter denied t

Naval aviator
Upon graduati on, h
V-12 Navy Coll ege T
an aviatioeln2aty adewh
trained until t he
war ended before |
training and recei
ment , so the Navy he——vwooco—Tr—m—Tom
tive duty. He retufhever oA BRailfdedl ifni g\Nigt-er planes show ho
vember 1945 to stuft32 aRamtnGrutiic aPowenrggd by engines that ¢
neering at the UniRanreivegr i IddiYor ddo it techBal pgy gNABA
Boulder. While at S5&cMesd@®dhestjidilneddd service when the A
Delta Tau Delta InQre&ChatthQ)nFaﬂe”Fireaft efring hrtye cr e @l INAISA/ @hir li ¢ \O
At the end of his Isdhndi.or year, he missed
t he final examination in transfer,
|l eaving him one reAqbqureemeVHht'lsehotrhte bty rocketed overhead
degree. After his WMeBFcapg AljYyrifdeppwapyphed the demonstra
versity granted himheye bfd rneethoedrg rho wSntgost ¢ flights into
that, fHis subse queaﬂtsotrté)loi PR rds HOA‘sgtrWdth other astron
naut has more t ant?n'éldg'% tqroqurnQ_;.l ed¥e:f jwhi ch chh @sitiNAIS A h eN ow

be f , reporti on the airshow a:

ng

A

AA HoustHom i @ntsi November 28 December 2013 Page



http://www.aiaahouston.org/
http://en.wikipedia.org/wiki/Scott_Carpenter
http://www.nasa.gov/centers/kennedy/news/expoairshow.html
http://www.nasa.gov/centers/kennedy/news/expoairshow.html

(Continue@Bfrom page for S 0 me overexpendi't T h-e

New York Times report e uaiy
1959, Carpenter serfwved Caasr pbeanctkeup tphadatot Kf be -
John Glenn, who fl| ewutslkee Cfairrpsetntlg.rS.waosr bn ¢ ntio
mi ssion aboard Fritaodsh}hispi7hsitnumebrQ@darylpdenitgzrportiongnah[]gt[y
1962. When Deke Sl aybaos V\iarsorrW|M|h$i$|a(wnthpthr(pa{uselgraﬁ imOoRv
on medi cal groundspdse®din Baropent eMés cF5a|-sasn|ngendme$nF5| atsohdrBMIhélsEpeo
ryés second manneds padeda tmils sfiloingsht (t(04(k _ (AThe mal funct
titled Delta 7), Carpenter was assi gRg#fi 8n scanner circu
replace hi m. He flEmwndtnitmedsplye goowuMNMeyYCcQDibmhtiO% cBink by
24, 1962, atAdd atshehbwekernry this Aoverpxp [9|”|d611“Fn§nLPJIIf“ec|d
for aortbhirteesci ence waiss sciaouns etdhalty lasti-atermiddentyluyi W I%/tunqcE
ed nearly five houtbsonHng PputohahdrepapesraNingd j(égﬁ%édtﬂ”'ﬁ
craft attained a mhaiewm naalltfiuthucde oomfe dfadby been rgY-eesSttioll
mi | eskni)26alnd an or NIASAI | aeleocirepoot e otrhaltYOC%hﬂeenstfe(rQIﬂheado'v
17,532 miles kpmerh)hour (28,215 _ h del a caused by

fexercised his man g né:é’rntpr/%I%inHhCea&}ﬁ
Wor king through filnme aommaondbred ekpér e, eut'rroerddckseptgsceﬁléﬁ‘lﬁélImf
ments dictated by nkhReveéersghndphad, med %B@mbq]esrhqetés ANdy wal oy
ter helped, among uablelwservattonsmth@mterestmfspace %\%Q:to'uaneﬂ for anot he.
the mysterious f#Afigeifdines.o .(.whiB¥p hb(e’sth & f eth%riofvteerdsh%ﬁ
named fAfrostflies, tlaavai t heoy weéree t'h”'rdﬁ?pu;sgi%/’incatriPee”rthplhé‘
particles of frozersulcmqalmsdudtﬂg'unrdaltmt‘f\dcdr‘gadit rtehektnl?)é‘é‘ 30 &
first observed boy.pEGreemt dati hgs MAue ng nm|b2§d1(rn4t0lbeveq'%{1r?°o"8%1
Carpenter was t he afnidr stth eA mearniucaal n taasntkrs According to mis-
naut to eat solid fso®d irrulsepacet.hi s oygghity Orebeentqr“yitet h& Ny Og

hydrogen peroxide, ongekned ¢ KI ghey ndr®
Carpentero6s performamwuestint hep accaep swa se, il tosutrr\,q\,%gt,rgﬁinrc%
subject of critictadcte,anhdol domntr owvaenrdgytiheesn §©0¢ reegut ek t g
Whi | e one source masph@hrei sutsd migerei Ch Iatsfh%o"i‘/vHHt,orﬁ:aatrip“enqrert
Kraft (Chris Kraftmanudilr eotnitmg | t bgstf m@d"Faft, safe and i
from Cape Canaveral, considering Cai; d Brown under t he
penterdés Amission A’-\lhetlmestetsuctlesefﬁl;b/ tRhiecoplAticrh Nhaotri'o
date; everything hasdagonree pnaﬂﬁmmtcltyoe&%cgeep?tré(ae MAFgee TROEGI O

UsSsntrepi d.

Pos anal ysi s
ma | n as fAmissi
ed t hat t he pil ot fi &
tedo for Athis anom
flight procedures, (
backup Odshwsmaemdriolud tds
ccee

vy

-

w4 B

&N

v
al,
,\] su d when automat.i
N .
4‘_‘ Some memoirs have rev
o ing controversy over
A ly, was to blame for
O gesting, for exampl e,
I distracted by the sci
v experiments dictated
and by -rtehpeo rwteeld f i ref |
O enon Yet fuel consu
=2 aspects of t he vehic
— during Project Mer cur
- mor e, t he responsi bil
Above: Mercury astronaut Scott Car penmnctoenrt,r orlilgehts .a nvo rlenoivteerc
President of Finance Steve Masse unvtidodnsa weantr ofi ¢ddm@atmpfsi
anniversary of Al an Shepard's l aunchi onadb ts@m<ieo nasb olaetdwe
AFreedom dr &diNASde Bi | | Il ngall s. (Continud&d on g
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ager edi$cr eleln
cap tur e i mh p B‘ogrﬂph'es r o m October1,1958 National Aeronautics and Space
Administration (NASA) created

the NASA v dmamne

I October 7, 1958 NASA formally organized its first

I Photo Gallery "rna.n—in—space progra.m"
Documents November 26, "Man-in-space program” dubbed

| 1958 "Project Mercury”
Bibliography

| December 195§ NASA's selection committee
Related Links decides the candidate pool for

1 astronaut selection will be from

military test pilots

Abo V € . and December 4, 1959 Launch of Sam (a monkey) on
Admi nistratpg Little Joe 2

Webb honori
Carpenter a
Manned Spac
ter in Hous
now Johnson
ter

January 1959  Service records screened of 508
candidates

February 1959 Candidates pared to 110 men

March 1959 More testing of candidates, pool
winnowed to 32 men.

Late March 1959 Eighteen men recommended
without medical reservation

SR\ ' January 31,1961 Launch of Ham (a chimpanzee)
i 4 b _l on Mercury Redstone 2
E —
April 1, 1959 Selection committee decides on
| Mercury Seven
.’ April 9, 1959 NASA introduces Carpenter,
- Cooper, Glenn, Grissom. Schirra,

Shepard. and Slayton to the world

s g’ | ? - at press conference
X — -~

4 January 21, 1960 Launch of Miss Sam (a monkey)
on Little Joe IB

Freadom 7, first American human

— ( ‘ May 5, 1961 Launch of Alan Shepard in
| ' suborbital flight

- P July 21, 1961 Launch of Gus Grissom in Liberty
7, second American human
l suborbital flight

Above: Scott Carpenter d¢medfieebruary oP‘memE“GgﬂLzuﬂchOfEPOSMSt'ng’aezee)
on Mercury Atlas 5, an"orbital

NASA/ Kim Shiflett. flight

January 3, 1962 Project Gemim formally
concerved

February 20, 1962 Launch of John Glenn in
Friendship 7, first American
human orbital flight

May 24,1962 Launch of Scott Carpenter in
Aurora 7

October 3, 1962 Launch of Walter Schirra in
Sigma 7

May 15,1963 Launch of Gordon Cooper in
Faith 7, the final mission of
Project Mercury
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Above: Scott Carpentcerr diNMASMa/yKIionhnR O 1flo b ma gBAE nfeldAr ssiusgigeers ts
flett. the creation of this article f
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Above: Fami

l'y snapshots provided by James C. McLane | 11.
C. MclLane, Jr ., Dorothy and James MclLane. These i magasdmi (
barbecue during th8ogua o©é&st hBrdmvad&mAPASTB) . McLanebs WW2
in honor of his wife Mrs Dorothy MclLane.
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time) during its reentry. station, 0 explained

The ATWurned with 130Worlkg cafcul at itones CNES operations c
wast e onboard fro t he I nternationalThe CNES engineers p
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Emoti on
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credit: NASA. 2013.
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ATWYA: a Campaign

‘ La pratique, c'est quand tout fonctionne et que
| personne ne sait pourquoi.

Ici, nous avons réuni théorie et pratique : Rien
ne fonctionne... et personne né sait pourquoi |
Albert EINSTEN
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@

¢a promet-

Above: Chris Cassi
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TED tal ks ar e a tpapewsl aorf deirei epsropkcted changes are sub
present awwwntsedatwhmstanti ally affected by the choice of el
TED stands for Techmaolsogyen&nitertain-

me nt and Design. Searching for climate

In this Summary for Policymakers, the following summary terms are used to describe the available evidence: limited, medium, or robust; and for the degree of agreement:
low, medium, or high. A level of confidence is expressed using five qualifiers: very low, low, medium, high, and very high, and typeset in italics, e.q., medium confidence.
For a given evidence and agreement statement, different confidence levels can be assigned, but increasing levels of evidence and degrees of agreement are correlated with
increasing confidence (see Chapter 1 and Box TS.1 for more details).

In this Summary for Policymakers, the following terms have been used to indicate the assessed likelihood of an outcome or a result: virtually certain 99-100% probability,
very likely 90—100%, likely 66—100%, about as likely as not 33—66%, unlikely 0—33%, very unlikely 0—10%, exceptionally unlikely 0—1%. Additional terms (extremely likely:
95-100%, more likely than not >50-100%, and extremely unlikely 0-5%) may also be used when appropriate. Assessed likelihood is typeset in italics, e.g., very likely (see
Chapter 1 and Box TS.1 for more details).
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Sl ayton Hwy), League-7Ci3t0y PMX 7757
December 1IMBi,nt2e0r13Sol stice Party
2014
January 10Bob20Tl24¢N8r Astronomy Year in Revie
January 30T,huzrOsld4a:y; 0B: &M, Star Party, J.D. |
3302 San Augustine, Pasadena TX 7°
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fiCosmic Explorations: A Speake|r Se
http://www. |l pi.usra.edu/educatli on/

= Tlhe Lunar and Planetary Institute Infroduces —
Y

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

Since 1962 Recent Section Events

25 October 2013, Wor kshovgdRon DAut oZnaaftairo nT a&q \
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Human I nfrastructure, by Joh#&eMrabol ori
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Exposition (SciTech2014)
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Symposium (RAMS) 20114

2-6 Febr uaAtyl &2mtlad,, Geor gi a, American Meteor

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

2426 Marchi 204, FranceSympobilLukpet nadi dealb

30 April wWwWa4Hington, DC, 2014 Aerospace Sp

5-9 May 20Pasadena, California, SpaceOps 20

2628 May BZ®014Petersburg, Russia, Chefé&fdisehc
on I ntegrated Navigation Systems

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

1620 June A20&a4t a, Georgia, 11th Al AA/ ASME
Transfer Conference

Hori zons: published bimonthly by the end voww.Faeibaalhaows t AP
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http://www.aiaahouston.org/
http://www.aiaahouston.org/event/innovation-2013-war-2/
http://www.aiaahouston.org/event/aiaa-professional-development-event/
http://www.aiaahouston.org/event/space-operations-hosted-technical-lunch-learn-global-warming-effects-gwe-on-the-operations-of-human-infrastructure/
http://www.aiaahouston.org/event/lunch-and-learn-space-3-0-how-to-be-successful-without-drinking-the-kool-aid/
http://www.aiaahouston.org/history_technical_committee/
http://www11.jsc.nasa.gov/history/suddenly_tomorrow/suddenly.htm
http://www.aiaahouston.org/wp-content/uploads/2013/08/Dethloff_vita_2013_03_17.pdf
http://www.aiaahouston.org/event/12th-annual-mars-rover-celebration/
http://www.aiaa.org/
http://www.aiaa.org/EventDetail.aspx?id=18406
http://www.aiaa.org/EventDetail.aspx?id=18406
http://www.aiaa.org/EventDetail.aspx?id=18408
http://www.aiaa.org/EventDetail.aspx?id=18409
http://www.aiaa.org/EventDetail.aspx?id=19580
http://www.aiaa.org/EventDetail.aspx?id=6023
http://www.aiaahouston.org/
http://www.aiaahouston.org/
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- Viswanathan Anand (IND) ﬂE Magnus Carlsen (NOR)

Winner of the World Chess Championship
2013

Born 11 December 1969 Born 30 November 1990

(g%

o]
TTECSZOoUDwWNPR
w
1)

N
3
)

Mate in 6 € ( B f o 43 years old 22 years old
f or roo k Winner of the 2012 World Chess Championship Winner of the 2013 Candidates Tournament

Shen Ge found thiljcase lette
rizons. It is prolhumber shomﬁbRp{gbg@@lma-World Chess Champ
for mer championsh nati on Theh Ypeeeérhd:raeslegnlng worl d champ]
puzzle maker whifl et ter s le® hltedgef oMagnus Carlsen, t
bl ack in six movegdPawns. ‘P*h%S%oQ*é%“?p'O”- 't was held f

hennai , I ndi a, umid®Et hteh eWo a |
Above: Our first chess cha||eCrhg6e88waEsed;¢rr@§erotnéd &l p afgtae ryvy
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http://www.aiaahouston.org/
http://www.aiaahouston.org/Horizons/Horizons_2013_05_and_06_low_resolution.pdf
http://www.aiaahouston.org/Horizons/Horizons_2012_01_and_02.pdf
http://www.aiaahouston.org/wp-content/uploads/2013/10/Horizons_2013_07_and_08_low_resolution.pdf
http://www.aiaahouston.org/Horizons/Horizons_2013_07_and_08_low_resolution.pdf
http://www.aiaahouston.org/Horizons/Horizons_2013_09_and_10_low_resolution.pdf
http://en.wikipedia.org/wiki/FIDE
http://en.wikipedia.org/wiki/World_Chess_Championship_2013
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Sect i on |Rig@ajoar bit, navigation,
servation pciediBpfreo.- |
pean Space Agency|| (ESA)

Satellite spin axis Line of sight 1
Gaia is an ambiti oudsi meinsssiioonma I[t omagh
Gal axy, the Mil ky Way, in thie proc “oreve Ti"ng-t he |comg
formation and evolution of the axy [ i ovifde U
. . . Pre Sion of
ed positional and radial vel pc (’Eax)gma .3 3 tt he
needed to produce a stereoscoplc i matiL cens\us| of

Il i on stars i| n our
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throughout the |Local
amounts to about 1 pe
Gal actic stellan popul

Left: Artist oGaifjlanpr essi
spacecr afrte.d iEtuma@®e a Monsecutive
Space Agency (E A).greE’thrc&snn
l aunch dat e: Degember 13,

Line of sight 2

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

Jumel ®e avec Al AA Houston Section de
4

= Midi-Pyrénées
s R G ANISATION CHART 2013-2014

President

. Assistant : J. 5tella
F. Guimera

Secretary

Treasurer
Ph. Mairet

G. Destarac

(F. Renard, accountant)

Vice-President for Aeronautics Vice-President for Space
oM
= —
|

l.Gatard

Functional Commissions
= v LabsfInstitutions
perations Relations

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

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

- Schools & Univerties Relations: TH .
- ENAC: B. Lamiscarre History: G. Destarac - Civil &Commercial Aviation : F. Guimera
 SAE- L Huet - Critical Embedded Systems: G. Ladier - Light Aviation
’ ’ & Derived Machines: J.L. Chanel
- IPSA: { B.Tarrade)

- URISMIP Relations: P. Leparoux - Environment : [D.Collln: 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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http://sci.esa.int/gaia/
http://sci.esa.int/gaia/31360-orbit-navigation/
http://sci.esa.int/gaia/
http://sci.esa.int/gaia/40924-gaia-spacecraft/
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Chair
Michael Frostad / HXS(ETS)
281-461-3867 (w) / 206-963-6858 (cell)

Executive Council

July 01, 2013 - June 30, 2014

Svetlana Hanson / Tietronix
281-326-0779 (w)

Young Profezsionals
Victoria Wills Boeing
281-226-8564 (w)

Councilors
(2-vear terms endng June 30, 2015}

College and Co-Op Alam Sioom Astrodynamies Space Operations
Dr. Gary Turner / Odyssey — Laut Programs 281-235-2075 (w) Dr. Albert A Jackzon ! Jacobs BeBa Kellv-Semrato / A-SCC
- ra Sarmiento | MEI
281.862.7825 e tar9es1 2814835037 281.798- 9060
9351 (w) ‘I Christopher Davila / Barrios |
281.244 8173 (w) — -
Honors and Awards A and Robotics Life Sciences, 5‘1”;' Processes, and
Angela Beck — Larry Friesen /| UHCL Dr. Zafar Taqui / Barrios Human Factors
§32-721-4569 — Public Policy 281.334.5268 () 713-392-1280 Lz Warren, PLD) |
(Open) 281-483-3548. ()
‘I Shirley Brandt |
Membership 713-542-9085 (cell) Program Management & Integration Propulsion and Power Systems
Eetion Narcisse / Jacobs Scholarship _ Dr Satya Pilla / Boeing Sheikh Absan / NASA
L Rafael Munoz / NASA <| S;Shwmlf"“ | §32.858-3982 281-244-6826 (w)
281-483-3427 () =2 (o)
STEM K-12

Extra-Vehicular Activity
Evelyn Miralles / L3 STRATIS
281-483-3780 (w)

Safety and Mission Assurance
Roger Kleinhammer / SAIC
281-335-2303 (w)

Professional Development

Annie Wargetz /
annwargetz/@gmail com

Ryan Miller/ Boeing

Communications
908-328-3T03 (cell}

Trens Chan
323.393-5723 (cell)

Guidance, Navigation, and Control
Dr. Steven E. Everett / Boemsg
281-734-6284

Systems Engineering
Gary Brown / Booz Allen Hamilton
T13-933-6814 (w)

1

Newzletter
Douglas Yazell
832-366-3292 (w)

Webmaster
Irene Chan (acting)
323-393-3723

Robert Phukett / MET
2814832797 (w)

281.682-3633 (w)

Publicity
Kathleen Coderre / Lockheed Martin
281-833-3724 (w)

E-Mail
Eoyan Miller/ Boemg (acting)
908-328-3703 (cell)

Michzel Kezirian / Bosing
310-381 8968 (call)

I I N

Ellen Gillespie |

Douglas Yazell (acting)
832-366-5297 (w)

Updated August 14, 2013 , Executive Council Voting Members (20) are identified by:

History
Ted Kenmy / NASA
281-244-0078 (w)

Space Commercialization
Kavya Manyapu / Boemg
(281) 2264719 (w)

In-Space Imaging and Crew
Observations
Dr. Kamlesh Lulla / NASA
281.483-5066 (w)

International Space Activities
Committee
Ludmils Dmimiev-Odier [ USA
832.524.6307 (w)

HOUSI’OI’\ Sechon Chair-Elect Past-Chair —
——————— Since 1962 —————— Michael Martin / QTS Diniel Nobles/ SAIC
979-220-3517 (cell) 281-483-8360 (w) / 979-255-4780 (cell) WWW. ai aahoustlon. «
P g O 5 B 0 X 5 7 E 2 4 Secretary Treasurer o
Ge Jenmfer Wells / UTAS
Webster, T ﬁ (7 5?&5%146(@1) 281-336-6302 (w) / 806-676-0177 (cell) Downl oaded Oct dber
[
Vice Chair - Operations Counilors Vice Chair - Technical
Eryn Beisner / Barrios ) Clay Stangle / Bosi
I 775-247-5313 (cell) I I (2-year terms ending June 30, 2014) 2&1-217-2172(:;?
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http://www.aiaahouston.org
http://mailview.custombriefings.com/mailview.aspx?m=2013120401aiaa&r=5649047-f9a7&l=01d-c69&t=c
http://spaceflight.nasa.gov/gallery/images/station/crew-31/html/iss031e123071.html
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Ribce {Uniovgrsity Al AA Student S EPEY ‘isor
Professor Ameacdaey] atelardiec,e. edu RI( E
71-34B880ww. ruf.rice.edu/ ~meade/ @)

[ Bel owar tTihsilsadapted from its publication on a Rice Uni|ver ¢
scribing the r esoaruttiisolnd actfe dt hDiesc einsbsewre .2 1The2 011. The Hopsto
publi shed an article descrarbtiingl dtahtee dr elsuonleu tli,o 2 00lf2 .tJhi s| i s s

Rice Earth Science professor refuses publ i ceze
Texas state environmental agency accused of censol
Dr . John, ARidee sOmi versity's W, Maurice Ewing Professor o
Environment al Quality has systematical kyebmrtsedfabmoanaf al
changes in Galveston Bay.
The deletions by the Texas agency are ideological amaé po
their motive is to tone this thing down as it r alpdotlestitcos.g
iAnder son said the TEewQi wobehtfatl awreperarbiychktdode 0 OE D®'es
published without the del etions. That, and Andersondfsheef
Bay, a periodic report published by the program. o
The rest of the Housto Chrobeiele (October 10, 2011) artic
i

Add

n
tional media coverage on this issue:
UPl .com (Oct-Sltearent4,stX01R
@l
fa

eyvolt over Texas Censorship
gry b4 fizd0hls spark revolt after de¢
e

The Guardian (UK-)R,j c@QctP

New Scientist A{T@xtacsb erf g alGlX)ensored climate change rep:
[ The student section is not associated wi
but climate change is a subject of intere

SAVE THE DATE! Traditionally in Region |V we

The 2014 Al AA Region |V Stddretns &tatpendiCoqnftehmencenf erence

held somewhere in the Texas tr

This event is gearing up. bTeheins ryedart iwel wi Islhhobé for ABbud

gue, NM obh2 Apbeét aillls wi l |l bei pbsttence haedrdei taiso ntahle yt rbaeve | di

come availabl e. much higher and we are going t
Th

e Student Paper Conferemdcal pspappodes sBoO6budemes fframelt.he
tuni

n
n

region with an oppor ty spopsesshipthei havesamredar liy ial
ence environment and to netwomlg wiot hatatemedr. sltfudyeonu sk rmovd tph
sionals from around the regdoop wlhinlceninadernypeettoi onpg?2 Of la3mdati haea Yy @ au
AfBest Paper o awards name and wuniversity affiliatio
Registration is not yet o pyeoru,r lkrwets ewirtchh t(lee gconmfidreemsacd en
away this year, we are encosirmgl agi euy etta.d)e.ntThsiess td wenss nt
ahead. Now is a good time fprowildestadaeintisonal beattdai hking
whet her they would |Iike to ptattewnd,f whaitng.hey would 1|i ke t
sent , and how to go about geNMawnigs raelsseara hg ooceda dtyi nfeo rf opr e
tion. ans of previous conferences, t
to get out of the conf-ewhancd.as
worked or failed to work in th
the past, any-wiuggebset i fomrswaartd ea
ning committee as we try to ma
ence for the region's students
i deaxxltlegecoop?2013@ai aahouston

bove:cildendiRg ce University.

tudent Sechlieans eNeswesnnd i nputs to Dr. ®pr ChaumaeH| ssdénres
ol l egecoop2013[Hitg abaakwpsftaom. bhigs teadsikt oirs2 OELd3i[taotr] aD madhl®ai
i onopsa gweedbt s t he rWel gtuebd i 8eb sriotseds .bi momwtwlvl. i asadhbyst adfe. H agit :
ach-naavwbrer ed mont h, and the submissions deadline is three
s published by December 10, not December 31.
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http://www.aiaahouston.org/
http://www.ruf.rice.edu/~meade/
http://theupexperience.net/index.php?option=com_content&view=article&id=212%3A&catid=903&Itemid=90
http://www.aiaahouston.org/college-and-co-op/
http://www.aiaahouston.org/
mailto:collegecoop2013@aiaahouston.org
mailto:collegecoop2013@aiaahouston.org
http://earthscience.rice.edu/faculty/anderson/index.html
http://www.chron.com/news/houston-texas/article/Professor-says-state-agency-censored-article-2211691.php
http://www.upi.com/Top_News/US/2011/10/14/Scientists-revolt-over-Texas-censorship/UPI-60611318617220
http://www.guardian.co.uk/environment/2011/oct/14/rick-perry-texas-censorship-environment-report?newsfeed=true
http://www.newscientist.com/blogs/shortsharpscience/2011/10/texas-officials-censored-clima.html
http://earthscience.rice.edu/
http://www.chron.com/news/houston-texas/article/Climate-change-data-back-in-article-2418892.php
http://www.harc.edu/feature/Galveston_Bay_and_sea_level_rise_standing_up_for_scientific_integrity
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Experts on Climate
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D

Texas A&M UniverasrnttiyclTAMU Ti
Sept emberad2a6p,t e2d0 If3r,om t he ©pr
Gerald North
Gl obal climate change
ghorth@.,amu7*®d&id5. 8077
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with climate change st
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Andrew Dessl er
Cli mate change drivers
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Climate change
kl ein@geog. % aMu
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Debbie Thomas
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http://www.aiaahouston.org/
http://stuorg-sites.tamu.edu/~aiaa/
http://www.aiaahouston.org/college-and-co-op/
http://www.aiaahouston.org/
http://tamutimes.tamu.edu/2013/09/26/experts-on-climate-change/
http://atmo.tamu.edu/profile/GNorth
mailto:g-north@tamu.edu
http://atmo.tamu.edu/profile/ADessler
mailto:adessler@tamu.edu
http://atmo.tamu.edu/profile/JNielsen-Gammon
mailto:n-g@tamu.edu
http://atmo.tamu.edu/profile/GSchade
mailto:gws@tamu.edu
http://atmo.tamu.edu/profile/DCollins
mailto:dcollins@tamu.edu
http://geography.tamu.edu/profile/AKlein
mailto:klein@geog.tamu.edu
http://ocean.tamu.edu/profile/ASt%F6ssel
mailto:astoessel@ocean.tamu.edu
http://atmo.tamu.edu/profile/RSaravanan
mailto:sarava@tamu.edu
http://ocean.tamu.edu/profile/DThomas
mailto:dthomas@ocean.tamu.edu
http://geoweb.tamu.edu/profile/EGrossman
mailto:grossman@geo.tamu.edu
http://geography.tamu.edu/profile/SQuiring
mailto:squiring@tamu.edu

Al AA Houston
P. O. Box 5
Webster, TX
The American Institute of Aer
[ See the NASA Astelroid I nitiative | deas
Synt hesi sweWostigtiseh mpne i n-
formation about the NASA Asteroid Redi -
rect Mi ssi©ma:r ¢ ARROM)e.r t
Lightfoot/ NASA. ]
4 Al AA Mission & Vision Stat&me
The shaping, dyna-miHE ffomraen frorae maoyade on, exjcel |
Al AA . advances the state of aerospace science, engirHr
communications and advocacy, products and progr ams,
The Worl dés Forum for Aer ospajce
- J
Become a member of Al AA!
You can join or renew onlwwwe aataat.hoer gAl AA nati pnal
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