Reseach Opportunities from Sounding Rocketsat JohnsHopkins University

StephanR. McCandliss

The JohnsHopkins University

Henry A. Rowland Department of Physicsand Astronomy
3400North Charles Street

Baltimor e, Maryland 21218

stephan@pha.jhu.edu
http://www.pha.jhu.edu/"stephan/

phone410.516.5272

fax 410.516.5494
July 18,2001



1. Reseach Opportunities from Sounding
Rocketsat JohnsHopkins University

of the netula andperformmaneuerswith pitch, yaw
androll controls,notunlikethoseonyourtypicalcom-
putergame. For 350 secondshis job will beto steer

It is T-1 minute to launch. The all-systems-go selectedportionsof the nelula into the spectrograph

hasbeengivenandJohnsHopkinsUniversitygraduate
studentKevin Franceis feeling the pressure.The fi-
nal hurdlein the preparatiorfor launchof NASA/JHU
sounding rocket number 36.198 UG from Launch
Complex 36 atWhite SandsMlissile Range New Mex-
ico hasbeenpassed Now all thatremainsis to carry
out the mission, a spectroscopistudy of the far ul-
traviolet scatteringoropertief interstellardustin the
reflectionnehulaIC 405.

Kevin hopesthat this obsenration will reveal
cluesinto what keepsthis cloud from forming into
stars by studying the interplay betweenthe far
ultraviolet radiationfield, andthe dust,moleculesand
atomsthatcomprisethecloud. It is afeedbacksystem
thatoperatesnuchlik e athermostategulatingthere-
leaseof enegy generatedsthe cloud of gasanddust
attemptgo collapseinto protostars.This cloud seems
to be devoid of starformationandhewantsto under
standwhy.

Theelapsedime for themissionwill be900sec-
onds and the events are tightly scripted. The first
stageTerrierboostewill burnfor 6 seconddifting the
rocket to analtitudeof 3 kilometers.Thenthe second
stageBlack Brantwill kick in, propellingthe payload
to analtitudeof 60 kilometersanda velocity of Mach
7. At this point the half ton payloadandBlack Brant
motorwill separatandthe payloadwill follow a bal-
listic trajectoryto anapogeeof 300 kilometersunder
the coarsepointing control of the onboardguidance
and navigation systemthat will usecold gasjets to
steerthetelescopeo acquirethetargetnehula.

Between separation and acquisition several
eventswill occur: Thetelescopealooropensthe neb-
ulaviewing cameraurnson,thespectrographlit door

is openedand the high voltageto the spectrograph

detectoris activated. All theseeventswill be moni-
toredon the groundvia a real-timetelemetrystream.
Thetametwill beacquiredat T+150secondstwhich
point the final job, the precisionpointing of the tele-
scope,will be handedover to Kevin. He will stand
in front of a control panelshaving a real-timeimage
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slit, amerel/3 of amillimeter wide and6 millimeters
high, andhold it there. The pointingwill be overseen
by his advisorwhosejob is to provide a real-timeas-
sessmenof the spectrograpltountrate keeptrack of
theremainingtime, andoffer adviceon whereelseto
pointwithin the nehula.

This ultimatetaskis the big payof, the acquisi-
tion of the primary sciencedata,which will becomea
topic of analysidor his Ph.D.thesis.It hasbeenmade
possibleby monthsof preparatiorand attentionto a
myriad of tasksall of which mustbe completedsuc-
cessfullyby the launchprovider and payloadteams.
Therehasbeennoroomfor error, whichis why Kevin
is now feelingthe pressureHe is thefinal link in the
processandheis determinedot to bethewealest.

Foundedn 1961by G. H. DiekeandW. G. Fastie
undersupportfrom NASA, the soundingrocket pro-
gram at JHU has provided mary graduatestudents,
like Kevin, the opportunityto use soundingrocket-
bornetelescopeandspectrographt® make uniqueas-
tronomicalandatmospheriobsenations. The group
specializesin the developmentof spectroscopidn-
strumentationa naturaloutgrovth from thelegag of
diffractiongratingresearched by ProfessoHenryA.
Rowland of JHU atthe endof the nineteenttcentury
Most of the JHU’s currentsuite of rocket-bornespec-
trographsvork in the 900-2000Angstromwavelength
rangewherethe earths atmospherés stronglyattenu-
atingandobsenationscanonly be madeby sounding
rocketsor orbiting telescopes.Pastmissionsinclude
obsenationsof earths auroraesereralcometsnclud-
ing Hale-BoppandHalley, Jupiter Venus,lo’s plasma
torus,a numberof hot starsandnelulae,andthefirst
ultraviolet spectrunof thequasaiB3C273.

In theprocesf designingheseexperimentghe
graduatestudentseceve hands-ortrainingin optics,
mechanicsglectronicsandflight supportsystemsjn
addition to learning the scientific conceptsof their
chosendiscipline. The JHU payloadteamincludesa
projectengineerand Ph.D. projectscientistwho pro-
vide experience,direction and corporatememory to



thestudent.Participationin the programalsoincludes
undegraduateswho assistthe graduatestudent,en-
gineerandprojectscientistwith the preflight payload
assemblandcalibrationefforts.

Thesuborbitalprogramis uniquein allowing par
ticipationin all phasef a spacemission,from con-
ceptto final analysisof thedata,on atime scalecom-
mensuratewith the length of a graduateeducation.
Over the courseof the programs existenceat JHU
therehave been72 rocketlaunchesand31 Ph.D.dis-
sertationshave beenbasedwholly or partly on work
doneunderthis program.Graduateandundegraduate
studentsvho have participatedn pastsoundingocket
projectsare highly prized by the space-flightcom-
munity, and historically have beenhighly soughtaf-
ter by nationallaboratoriesindustryandacademidor
the developmentof the next generatiorof astronomi-
cal andatmospherispacemissions.The JHU sound-
ing rocket programhasbeenintimately involvedwith
supportinga numberof relatedNASA programs,in-
cludingtheApollo 17 Ultraviolet SpectrometeExper
iment,the InternationalJltraviolet Exploret the Hop-
kins Ultraviolet Telescope,the Hubble SpaceTele-
scope andtheFar Ultraviolet Spectroscopi&xploret
It is in supportof projectslik e thesewherethe worth
of thesoundingocket programexceedgheshortterm
scienceeturnof anindividual mission.

Soundingrocket flights areusedto validatenew
instrumentalconceptsand to develop to a state of
flight readinessnstrumentatiordestinedto be flown
on future long duration free-flyer missionslike the
launchopportunitieofferedby NASA's Explorerpro-
gram. Announcement®f Opportunity for Medium
andSmallExplorersoccuratarateof aboutoneevery
year with typically two missionsselectedor eventual
flight. The competitionfor theselaunchopportunities
involvesthewriting of proposalsvith compellingsci-
encegoalsand a clearly definedtechnicaland man-
agementplan. Suchwork requiresa highly trained
workforce, knowledgeablen the ways of translating
high level sciencegoalsinto realisticmissionrequire-
ments. The skill mix requiredby this workforce is
well matchedby studentgrainedin the waysof rock-
etry, mary of whomgo onto proposemissionsof their
own devising.

But let us get backto Kevin. The count pro-
ceedsandthe payloadis launched. All systemsper
form nominallyandthetargetis acquiredonschedule.
Kevin managedo obsene threedifferentregionsin
the nelula within his allotted350 secondsThe doors
close, the parachuteopensand at about T+900 sec-
ondsthe lossof signaloccurs,indicatingthe payload
hastoucheddown below the horizonat a point some
80kilometersup-range.Thereit will sit until the heli-
copterscometo pick it off the desertfloor andreturn
it to the payloadprocessingrea.Thecrew is ecstatic.
Thereis muchrejoicing. Playbackf the primarysci-
encedatagoeson into the night, curtailedonly by the
wearines®f thegroundstationcrew (who have seent
all before)andthe needto getalittle sleepbeforethe
helicopterarrivesto take the payloadrecovery teamto
thelandingsite. Everyonesleepssoundly for thefirst
time in months,andat first light Kevin climbsaboard
the Huey that takes him and selectmembersof the
teamouton recovery. Everythingis in goodshapejn
fact,thetelescopés still undervacuumwhenit arrives
backat the processingarea. Now begins the process
of packingup the ton of supportequipmentor ship-
mentbackto Baltimore whereKevin will engagen
post-flightcalibrationsandanalysisof his data.

Kevin is not sure of what the analysiswill tell
him, but he knows onething after scanningthe play-
backs— the dustwasblue. Onehundredtimesbluer
than the dust obsered by the sameinstrumentin a
dustcloudrife with starformation. Maybethis is the
key. Only time will tell.

Dr. StepharR. McCandlissis a Researcl&cien-
tistwith theHenryA. RowlandDepartmenof Physics
and Astronomyat the JohnsHopkins University. He
a Co-Investigator with the JHU Sounding Rocket
group, responsiblefor the design,procurementfab-
rication, calibration,andintegration of spectroscopic
telescopeexperimentsinto soundingrocket delivery
systemgprovided by the NASA SoundingRocket Op-
erationsContractor(NSROC) at the Wallops Flight
Facility, Virginia. For moreinformationcanbe found
at http://www.pha.jhu.edu/groups/roekl and by fol-
lowing thelinks therein.



2. Picture Caption

Rightto left, JHU graduatestuden&evin France,
JHU projectengineeRussPelton,NSROC mechan-
ical engineerRobertRyan, and NSROC mechanical
technicianLarry Lockhart.

Pictureinformation.
NAWCWD WS-SCN-01-0607-013
TerrierBlack Brant
Recaorery OperationsTerrier Black-BrantimpactSite

PhotoDate:02/10/2001

PhotographeR. Vance

U.S.Army Photograph

White SandsMiissile RangeN.M. 88002
Publicationor commercialiseof thismaterialrequires
releasdéoy theU.S.ARMY PublicAffairsOfficer. (Go
to http://www.wsmrarmymil/paopage/pao.htmfor
further information on securing picture publication
release.)

Credit: U.S.Army

3. Nugget

Aimee — Wheneer we get a nice result NASA
HQ likesto hearaboutit. Onthe next pageis a little
mini posterl put togetherattemptingto describeour
resultto themsuccinctly It salittle technical.l don't
know if it is of any useto you.
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