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Past XPast X--Ray ObservatoriesRay Observatories

UhuruUhuru –– 19701970

SkylabSkylab

Einstein Einstein –– 19781978

ROSAT ROSAT –– 19901990--
19991999

NASANASA’’s Great s Great 
ObservatoriesObservatories

Four Space ObservatoriesFour Space Observatories

Hubble Space Telescope Hubble Space Telescope –– 19901990

Compton GammaCompton Gamma--Ray Observatory Ray Observatory –– 1991 to 20001991 to 2000

Chandra XChandra X--Ray Observatory Ray Observatory –– 19991999

Spitzer Space Telescope Spitzer Space Telescope –– 20032003

The Chandra MissionThe Chandra Mission

NASANASA’’s Chandra Xs Chandra X--ray Observatory probes the ray Observatory probes the 
mysteries of space with unprecedented Xmysteries of space with unprecedented X--ray ray 
images that help to unravel the structure and images that help to unravel the structure and 
evolution of the universe.evolution of the universe.
–– From NASAFrom NASA’’s Chandra Main Websites Chandra Main Website

OpticsOptics

High Resolution Mirror Assembly (HRMA)High Resolution Mirror Assembly (HRMA)
–– Unique Mirror ConstructionUnique Mirror Construction

–– If Colorado was as smooth as the mirrors, Pikes If Colorado was as smooth as the mirrors, Pikes 
Peak would be less than an inch tall.Peak would be less than an inch tall.
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InstrumentationInstrumentation

Integrated Science Integrated Science 
Instrument Module Instrument Module 
(ISIM)(ISIM)
Holds the ACIS and Holds the ACIS and 
HRCHRC
Moves instruments Moves instruments 
into focal plane of into focal plane of 
telescopetelescope

InstrumentationInstrumentation

High Resolution High Resolution 
Camera (HRC)Camera (HRC)

OneOne--Half Arc Half Arc 
Second of Second of 
ResolutionResolution

Same as Reading a News Paper from Half a Mile Away

InstrumentationInstrumentation

Advanced CCD Imaging Advanced CCD Imaging 
Spectrometer (ACIS)Spectrometer (ACIS)

Used to Resolve Used to Resolve 
Temperature Variations Temperature Variations 
Across XAcross X--ray Sourcesray Sources

InstrumentationInstrumentation

HETGS & LETGSHETGS & LETGS
–– High Energy Transmission High Energy Transmission 

Grating SpectrometerGrating Spectrometer
–– Low Energy Transmission Low Energy Transmission 

Grating SpectrometerGrating Spectrometer

–– Between Mirror and ISIMBetween Mirror and ISIM

–– High Resolution High Resolution 
SpectroscopySpectroscopy

–– Temperature and Chemical Temperature and Chemical 
CompositionComposition

Other Aspects of ChandraOther Aspects of Chandra

Aspect Camera Aspect Camera 
Stray Light ShadeStray Light Shade
Space Craft ModuleSpace Craft Module
Low Gain AntennaLow Gain Antenna

ThrustersThrusters
Sunshade Sunshade 
Solar PanelsSolar Panels

Getting to SpaceGetting to Space

STSSTS--9393
–– July 23, 1999July 23, 1999

Elliptical OrbitElliptical Orbit
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ObservationsObservations

Solar SystemSolar System

Black Holes Black Holes 

XX--ray Binariesray Binaries

AGN and QuasarsAGN and Quasars

SupernovaeSupernovae

ObservationsObservations

Andromeda CenterAndromeda Center

Our Galactic Center Our Galactic Center 
Sagittarius ASagittarius A

ObservationsObservations

Bands of Hot Gas Between GalaxiesBands of Hot Gas Between Galaxies

Viewed by Viewed by 
Looking at the Looking at the 
Emission and Emission and 
Absorption Absorption 
Lines of Lines of 
QuasarsQuasars

ObservationsObservations

3C58 and the Crab Nebula Pulsar3C58 and the Crab Nebula Pulsar

CentaurusCentaurus A (ACIS)A (ACIS)

ObservationsObservations

Supernova Supernova 
RemnantRemnant

Dispersal of Heavy Dispersal of Heavy 
ElementsElements

Elements Around Elements Around 
Black HolesBlack Holes

Scientific AdvancesScientific Advances

Verification of Hubble Verification of Hubble 
Constant and Universe Constant and Universe 
AgeAge

Structure of the Structure of the 
UniverseUniverse

Star FormationStar Formation

Black Hole ScienceBlack Hole Science

SN 2006gy SN 2006gy 
–– Early Early SuperbrightSuperbright

SupernovaeSupernovae
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Future XFuture X--ray ray 
ObservatoriesObservatories

Constellation XConstellation X
–– Crazy Crazy 

ConfigurationsConfigurations

ConclusionConclusion

Science is a perception of the world Science is a perception of the world 
around us. Science is a place where around us. Science is a place where 
what you find in nature pleases you.what you find in nature pleases you.

~~SubramanyanSubramanyan ChandrasekharChandrasekhar

ResourcesResources

http://chandra.harvard.edu/about/http://chandra.harvard.edu/about/
–– Interactive ChandraInteractive Chandra

http://http://www.nasa.gov/mission_pages/chandra/main/index.htmwww.nasa.gov/mission_pages/chandra/main/index.htmll

http://www.nasa.gov/mission_pages/chandra/news/chandra_bhttp://www.nasa.gov/mission_pages/chandra/news/chandra_b
right_supernova.htmlright_supernova.html

http://www.nasa.gov/vision/universe/starsgalaxies/chandra7yehttp://www.nasa.gov/vision/universe/starsgalaxies/chandra7ye
ars.htmlars.html

http://http://constellationx.nasa.gov/mission/overview/index.htmlconstellationx.nasa.gov/mission/overview/index.html


