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Homework 10— Ast 281— Spring 2009
Due Tuesday4/21/09— 12:00pmWat 420— 100 pts

1. Thisquestionrelatesto your understandingf spacehazardsandtheradiationervironment.

(a) Whatis thedifferencebetweercosmicraysandthe solarwind? [5]

(b) Whatis moredangerousn termsof radiationexposure- 1.0 MeV neutronsor 1.0 MeV alphaparti-
cles(« particles)andwhy? [5]

(c) Whatis theremdosagdor 1.0MeV neutronsand1.0MeV
protong(for asingleparticle). Express/ouranswetin rads.
(Hint: use corversionsbetweeneV to Joulesto ergs to
rads).[8]
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(d) In orderto calculatethe total dosageyou would have to
know how mary particlespersecondwerehitting you (the
flux) andhow long youwerein exposed.Theenepiescal-
culatedabore arefor singleparticles.Whatis the electron
flux (electronspersecpercm—2) for anorbit at latitudeof
-35° andanaltitudeof about650km? Usethefigureatthe
right to estimatethis from the contours [2]




(e) The maximum single dose(30 day limit) for the most sensitve humantissue(bone)is 25 rem.
Usingthe electronfluxesobtainedfrom the graphandassumingx-particleenegiesin rad ascalcu-

latedabove, whatis the maximumexposuretime unshieldedeforea dangerousadiationdosewas
reached710]

(f) Why istoolittle shieldingworsethannoneatall? [5]

2. We have seenin classhow the spaceprogramandNASA have evolved sincetheir creationin the 19605.
Whatdo you think the meansof gettinglarge expensve enterprisesnto spaceare(e.g. colonies,manned
missionsto the Moon andMars), andwhat arethe benefitsanddownsidesto thesemissions.[Note: this
questionis not askingaboutthe physicallaunch/ constructionprocessratherwhat within societywill
motivatethis to becomereality?] Do you think we oughtto be have mannedexplorationsinto space710]



3. Thisquestionis abit of areview, but helpsusunderstandomeof theissuedn spacecolonies.Below is a
tableof atmosphericompositionasa function of altitudein Earth’s atmospheréfrom the lectureon the
SpaceEnvironment). Note: The atomicweightwasoriginally definedbasedon oxygenatoms,1 atomic
massunit (amu)is 1/16 the weight of the oxygenatom,andis equalto 1.6604x 102 kg. Theweights
in thetableareexpressedn amu.

Species pu Sealevel 200km 300km 800km
[%] [%] [%] [%]
N2 28 79 30 18 0.01
0O, 32 20 34 1.3 -
@) 16 - 36 80 24
Ar 40 1 0.03 0.01 -
He 2 - 0.05 0.53 61
H 1 - - 0.03 14
ot 16 - - 0.08 -
C 12 - - - -
Xe 131 - - - -

(a) Whatis scaleheight?[5]

(b) Whatis the averagemeanmolecularweight of the Earths atmospherat sealevel andat 800 km
altitude,andhow will this affect the scaleheightof the atmosphereat 800 km (i.e. will the scale

heightbelargeror smaller).[5]

(c) Whatcould affect the scaleheightof Earth’s atmospher®n (i) long time scalesand(ii) shorttime
scalesandwhy is thisimportantfor satellites spaceelescopandary spacestationsn orbit? [5]



4. Listedbelow aresereraltypesof humanhazardsn space:

(1) micrometeoritémpact (2) meteorimpact(few kg)
(3) galacticcosmicray (4) solaruVv
(5) solarflareevents (6) high enegy solarx-raysand-y-raysfrom quietsun

(a) Whichof theabore hazardsieednotbeshieldedagainsfor anEVA from thespaceshuttleto retrieve
asatellitefor repair?[2]

(b) Which of theabove hazardsaretheleastpredictable?2]
(c) Which of theabove arethemosthazardousf2]

(d) Which of the above hazardswvon't be asgreata concernfor the shuttlein LEO ascomparedo a
spacestationin GEO?[2]

(e) Which of the abore canbe shieldedfrom with athin thicknessof metal,suchasthefilms foundin
spacesuits?[2]

5. How doesthe Earths atmosphershieldusfrom hazardsn space15]

6. While working in one of the sciencedabson the spacecolory underconstructionthereis anaccidentin
which a mixturesof CO, andxenon(Xe) gasleaksinto your compartmenteplacing75% of theroom’s
atmospheravith thesegases. The door jamsandyou have no life supportsystem(thesegasesare not
breathable).

(a) Whatis your bestchanceat survival until helparrives(i.e. whatcanyou do?). Hint, usethetable
in Question3 to getthe molecularweightsof variousgasesve have discussedn classwhich might
be presenton a spacestation. Also, coloniesare large structureswhich unlike spacestationsare
designedor long-termhabitation andartificial gravity is created|5]

(b) Wouldthis beamoreor lessdangerousituationon the spacestationandwhy? [5]



(c) List 5majorbasicresourcesve aregoingto needwhenwe begin to inhabitspacdong-term,anddis-
cusswherethe bestsourcedor theseresourcesvould be. Considemoththe feasibility of acquiring
theresourcesindtheeconomics[10]

(d) We have discussedn classthat we needshieldingwhenwe arein space. List the hazardsfrom
which we needshieldingin spaceandnotewhich arethe mostdangerousandwill requirethe most
significantshielding.[5]



