
Astro 
Astro-1 is an observatory consisting of 

four telescopes. Three of the telescopes, 

equipped with instruments sensitive to 

ultraviolet (uv) light, are mounted on a 

single pointing system. A fourth telescope 

with an X-ray sensitive instrument has its 

own pointer. The telescopes are capable 
J 

of independent or simultaneous observa

tions of selected targets. Each gathers 

light for a different astronomical instru

ment designed to measure light at uv or 

X-ray wavelengths. These are invisible to 

the human eye and cannot be measured 

on the Earth's surface due to absorption 

by the Earth's atmosphere. To observe the 

invisible universe, we must climb above 

the Earth's atmosphere to study the stars 

from space. The Astro-1 Observatory 

works much like a mountaintop observa

tory with astronomer/astronauts on board 

the Space Shuttle operating the uv tele

scopes and astronomers on the ground 

operating the X-ray telescope. Observa

tion data are recorded on photographic 

film or transmitted to the ground for 

\ scientists to analyze. 

Hopkins Ultraviolet Telescope—HUT m Ultraviolet Imaging Telescope-UIT Broad Band X-RayTelescope-BBXRT 

• The Vela supernova remnant is the 
remains of a star that exploded about 
30,000 years ago, forming an expanding 
shell of hot dust and gas. 

• HUT will obtain far-ultraviolet spectro
scopic data from white dwarfs, emission 
nebulae, active galaxies, and quasars. 

Hale Observatories photograph 

• Centaurus A is an active galaxy and 
X-ray source. The central portion of this 
galaxy is obscured by a disk of dust and 
gas where young stars reside and new 
stars are forming. 

• BBXRT will obtain high-resolution X-ray 
spectra from stellar coronae, X-ray binary 
stars, active galactic nuclei, and galaxy 
clusters. 

• The Galaxy M83 shines brightly in " 
the ultrJViolet portion of the spectrum 
because its spiral arms contain many 
young stars. £ 4 

• UIT will record photographic images in 
ultraviolet light of galaxies, star clusters, 
and nebulae. 

Goddard Space Flight Center photograph 

• Interstellar dust in the Pleiades star 
cluster can be seen in the reflected light of 
nearby stars. 

• WUPPE will study polarized ultraviolet 
light from magnetic white dwarfs, binary 
stars, reflection nebulae, and active 
galaxies. 

Hale Observatories photograph 

National Optical Astronomy Observatories 
photograph 
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of sand and collections of hundreds of 
billions of stars, called galaxies, are as 
numerous as blades of grass. 

We can learn even more about stars 
and galaxies by breaking their visible light 
into a rainbow of colors: violet, indigo, 
blue, green, yellow, orange, and red. 
What do these colors mean? If you look 
at a fire or candle flame, the hottest part 
is blue and the coolest part is red. Stars 
are the same way. Red stars are cooler 
than blue ones. 

To take a star's temperature, instru
ments called spectrometers separate 
starlight into colors. Telescopes also see 
lines of color called spectra which are 
emitted when elements such as hydrogen 
and iron are heated. The patterns of these 
chemical signatures help us determine 
the makeup of stars. 

Gamma ray 

Ultraviolet 

Visible 

Intrared 

Radio 

Frequency (Hertz) 

Wavelength (Centimeters) 

Penny 
Ml. Ev»rc*l 

Jfoo. H mauuax 
. v pieuoy 

aouBjjno 1 tanuiBS 
ja>IJBd y V IJaqoy 

aBunoi (am) 'IM 
UBLUUOH V A a JU a r 

jaupjBO S An0 
puejg Q aouen 

isiieioads psoi/ied aieujanv 

sisjie/oads peo^Bd 

SISIIBIOADS UOISSHAI 
WHd 
japuBwuioj 
M3JQ L-OJfSV 

ajaqi sn HEME sasudjns pqM jaAoosip UOOS 

||jM 9M 9SJ9A!Un 9|q|S!AUI 9H1 9J0|dX9 0) S| AjOJBAjaSqO 1-0J1SV 94110 9S0d 
-jnd AjEiuud ggi uopsiui OJISV ixau 941 Buunp pajaMSue 9q 0} suoqsanb 
6uiiE|niu.iO) u|69q PUB B}Bp 9ZA|BUB |||M spquaps epjojipo UI aseg aojoj 

J!V spjBMpg IB puB| 01 pappaqos s| eiquinpo '90Bds ui sAep 01J9UV 
suoqejado agpqs JOj appuodsaj si qopM J91U9Q soeds 

uosuqor 941 41)M A|9S0|0 >yOA\ |||M IUE91 UOISSIUI ||EqSJB|/\l 941 SlU9Uinj}SU| 
941 LUOJ) E1EP 6U!ZA|BUE PUB SU0ISI09p 90U9|0S 6up)BUI U! 9lEd!0!llEd H!M PUB 

U1B91 SI4110 llEd 9JB S9d00S9|91 1-0J1SV 941 P9dO|9A9p 04M SJSquapS 941 
suiaisAsqns J94io PUB 'SJ9indiuoo 941 siuaisAs 6u|)U|0d 941 'sgdoosgpi 941 

JO 41IB94 941J01IU0UJ PUB 'AJBSS909U 1| SU0|lBAJ9Sq0 UB|d9J 'SU0|lBAJ9Sq0 
41IM d|9L) 01 |9UUOSJ9d pjEppOQ PUB M9J0 941 4)|M XPl |||M A94J UOISSIUI 

9416uuna ssaoons UOISSIUI gjnsug 016u|uuB|d sjeaA jugds 9AB4 A941 
UOISSIUI 1-0J1SV 941 JOl 9|q|SU0dS9J S| J91U9Q iq6||J 99BdS IIB4SJB1AI 941 

jaiuaj IOJIUOO suoqejado peoiAed Jaiuao iqBqj aoeds qeqsjepj 

pgugdo gq |||M sjoop ABq peo|ABd 941 'pqjo sgqoBgj 9|iin4S 941 gouo aoeds 
oiu| p940unB| pue ABq pE0|AEd 9|iinqs 941 m paoB|d psissi 'AjoiBAjasqo 

UB UIJO) 01 p9|qiU9SSB 9JB A941 9J94A\ 'Bp|J0|d U| J91U9Q 90BdS Ap9UU9» 941 
OJ p9J9AI|9p 9JB A941 Tlinq 9JB SlU9UinjJSU! 941 90UO SU0|lBAJ9Sq0 6U|UUB|d 

PUB S9d00S9|91 941 6u|dO|9A9p SJE9A AUBUI JU9dS 9AB4 SJ0}B6|1S8AU| 10 SUIB91 
•puuosjad uoddns punoj6 PUB 'sjoib6hs9au! 'MOJO 941 sgpnioui 11 aoeds oiui 

p940unB| sgdoosaiai 10 dnoj6 B )sn| UB41 BJOUI s| AjoiBAjasqo L-OJISV 941 
AjoiBAjasqo t-OJisv 

9JE A||B9J A9411B4M UIB|dX9 d|94 AfiUI S)0a|q0 |niJ9/V\0d 9S941 JO S9JOO IBJJU90 
941 UIOJ1 UOI1BIPBJ )9|0|AEJl|n PUB AEJ-X S9|XB|B6 9A|)0E 1U9|0UB 10 SJ91U90 941 

gjB SJBSEnb 1B41 pu|4) SJ9U10U0JJSB 9UI0S S9|XB|B6 IBUIJOU 001 UB41 A6J9U9 
9JOUI sjBjpBJ 1B41 sjoalqo peduioo TUBISIP AJ9A :sjesenb papp |||M i-OJPV 

isjesenb aje m/A 
•SU0|p9l9 9S94110 aojnos 941 9UIUIJ9PP d|94 |||M 1-0J1SV spaads 

9PIP9J0UI IB SJ9JU90 JI941 UIOJ) A6J9U9 6U|M9dS |9|0nu 1U9|0|A A|JB|nO|)JEd 
9AB4 S9|XE|B6 9A|PV cSJB)S 6u|po|dx9 p suo|jB|ndod 96114 JO S9|04 >|3E|q 

Aq pajaMod SU0|69J pjiuao asaqi aiv Aq/vt ino pug sjauiouojjse dpq |||M 
1-OJPV jaiuao 941 aq oi sieaddE s9|xb|b6 ISOUI u| 90B|d isapoq 941 s9|xb|b6 
10 SUOI69J 9AIPB ISOUI '1S91J04 941 |B9A9J |||M SU0|SS|LU9 P|0|ABJl|n pUB ABJ-X 

tsaixBied )o sued annoe isoui •isapoq aqi aie aoaq/A 
'9SJ9A|Ufl 941 

jo Ajoisp 941 aoBJi ueo SJ9UIOUOJISB S9|XB|B6 pp PUB 6unoA 6uuBduioo Ag 
o6B SJB9A )0 SUOIIIiq PIP A941 SB >|00| |||M S9U0 1UEPIP ISOUI 941 9II4AA 

•o6e SJB9A }0 SUO||||UI 9J9M A941 SB JE9ddB |||M S9|XB|B6 AqjB9|\| 9UII1 U! >)0eq 
6u|>)O0| gq ||IM A94) 'ABMB jaqiuej >|00| SJ9UIOUOJISB SB 'paads paxq B IB SPABJI 

' 1461190UIS uoun|OA0 J|941 Apnjs PUB S9IXBIB610 S9dAi pajajjip AaAjns him 
1-OJPV "uijoj p9JJ9j9Jd ou 4i|M sgdBqs jB|n69JJ| PUB 'sadeqs (|B0|id|||9) 669 

'AEM AipiAl ino a>)i| spaqMwd :sazis pue sadeqs pajajjip ui auioo saixepg 
iauip qijM paBueqo saixB/eB aneq mop 

P9A|0A9 9ABq 9UII) 

9UIBS 941 }B |BU91BUI 9UIBS 941 UIOJJ p9UIJ0J P4) SJE1S 1U9J9JHP MOq 6U|U|UIBX9 
JOJ |E9p| 9JB SJ9lSnp 9S941 SJ9qUI9UI )0 SU0|1||UI 41|M SJ9)Snp jB|nqo|6 96JBI 

jo yed 9JB SJBIS auios SJBIS uojpau JO sapq >peiq SB qons spalqo anbiun 
J9A00SIP ABUI pue PBJ91UI SJBJS MO4 PJ009J UB0 l-OJJSV SUOjSSIUia 9S941 6U| 
-Apnjs Ag -14611 p|0|ABJj|n pue SABJ-X saonpojd pue sgjniejsduiai auiajixa 01 

P91B94 S| H U| UMBJp S| 1UB|6 941 UIOJ) SB6 941 SV 1UB|6 p9J 941 UIOJ) |E|J91BUI 
sajnjdeo palqo HBUIS aqi jo AHAEJ6 asuapi aqi 'aAagaq SJ9UIOUOJ)SB 9SBO 

s|4) U| j bis uoJinsu JO 9|oq poBiq e se qons pg!qo ssuap ipuis B qi|M pajpd 
' aq Aeui IUB|6 paj B 'aiduiexa JOJ apissod 9JB suoiJBuiquioo AUBIAI '6U|1S8 

-jaiui AJ9A aq ueo S96BIJJBUI JBIPIS sdnoj6 JO sjpd u| punoj 9JB SJBIS ISOIAI 
iioejaiu! SJBIS op MOH 

PJ009J |||M 1-OJPV 40I4M S9ABM )9|0|ABJl|n pUB ABJ-X 
9SE9|9J IB41 S9SS900Jd A6J9U9-46I4 )0 S91IS 941 9JB S139[q0 9S941 adBOS9 

ueo 14611 U9A9 JOU J9HBUJ J9i)i|9u pqi injjaMOd os AJ|AEJ6 4)|M S9|04 >|0B|q pue 
- suoi uomiq e sq6|8M leuaieui Jpqi jo uoodseai b ieqj asuap os - SJBIS 

uojpau SB qons spalqo ajjezp auiooaq sauiqauios sasdjoo JBIPIS 6umns9J 
941 SJB9A jo spuesnoqi JOJ uaas aq UBO leqi suopoidxa iue|6 u| 9|p Agensn 

uns jno ueqi 9A|sseui SJOUI sauiq iq6p )SB9| JB SJBIS ujoq SBM uns jno Moq 

UJE9| oi sauo ja6unoA pue uns Jno jo aiej 941 UJB9| 

01 SJBIS pp 9UIUIBX9 ueo Aaqi SJBIS JO spui>) ||B Apnis 
oi P99U SJ9UI0U0J1SB 'SUOUBZIHAIO 1U9|0UB jnoqB UJB9I 

0} 9|d09d 10 sadAj pue sa6e ||B Apnis sis|6o|odoJ4iue 
SB jsnp SJBJS jo s9Ai| aq) apmojqo \\m I-OJJSV 

iafp pue aAji SJBIS op MOH 
SXJOM 9SJ9A|un 941 ABM aqi jnoqe SUOI) 

-sanb J9MSUB sn dpq |||M AjoiBAjasqo L-OJISV 941 
suousano OIUISOQ 

spalqo oiioxa jaqio pue S9|XB|B6 JO ajoo 
941 IB 6uujnooo S1U9A9 snou9)sAui 6uunp pue SJBIS 

6uipo|dx9 u| pauuo) A||ensn 9JB siuauiap asaqi uinp 
_|Bo pue uooins 'U96AXO UOJI SB qons spauiaia AAeaq 

10 su6|S JO) ))00| |||M 11 -paipnis pA AUB ueqi spalqo 
0I196J9U9 9J0UI pue J91UIB) 99S UBO )| 9SJ9A|Un 941 

u| spalqo 6u|)S9J9}U| pue pnsnun isoui aqi )0 auios 
jo ajnpnjis pue 'ajniejaduiai Ajjsiuiaqo 941 uo uoq 
-euuojui sn 9A|6 |||M sdoosapi aqi S9i|||9)BS J9||JE9 

Aq paJ9A00S|p saojnos ABJ-X AUBUI JO ejpads A6J9U9 
-4614 pjooaj |||M 'jaiuao iq6|y soeds pjeppog s.vsVN 

Aq padO|9A9p 'ad03S9|9i Aeg-X pucg peojg aqi 
dna>|eui poiuiaqo jpqi Apnis 

pue saojnos jo ssaui46uq aq) ajnseaui ||IM adoosapi 
aqi 'uomppe u| pazueiod si iq6||JB)S M04 6u|Apn)S 
Aq SJBIS jo Ajpuioa6 941 poqe UJB9| osp UEO Aaqi 

"S9IXBIB6 PUB SJB)S 6U0UIB UM9JJS isnp Aq P9J9DB0S 
S| pqi )q6|| ppiABJiin jnoqe UJB9| OI padxe sjauio 

-UOJJSB l-OJJSV p8Z|JB|0d U9))0 S| 'J9JBM 1)0 6U|)08|)9J 

iq6||uns a>||| -pajsueos si pqi )q6n uoip8J|p auies 
aqi ui 9)Bjq|A S9ABM14611 pazuepd inq 'AiuiopuBJ 

9A0U1 14611 )0 S9ABM A||Bnsn p9Z|JB|0d S| iq6|| JI941 
ABM 9416u|Apn)s Aq spalqo )0 azis pue adeqs aq) 

inoqe sanp sn aA|6 HIM 'UISUOOSIM 'UOSIPBW u| UISUOOSIM 1° Ai|SJ9Aiun 941 
Aq padopAap 'luauiuadxg jaiauiueiod-oioqd ia|0!ABJim UISUOOSIM 941 

saojnos jo ajnpnjjs pue 'ajni 
-BJ9duiai uoijeooi ssaui46uq aqi auiuuapp sjauiouojjse sdpq spi sqi6u9| 

-9ABM p|0|ABJiin oiipads ajBJBdas oi sjaim 1U9J9J)!P asn |||M H ajnsodxa 
9|6UIS B UO S9|XB|B6 IUBISIP )0 Sjaisnp JO Aqjeau s| ieqi AXB|B6 ajqua UB 6uun) 

-deo 'A>|s aqi jo B9JB ap|M B aas ueo adoosapi 941 iq6|u jeap '>|JBP B UO aAa 
pa>)Eu aqi 01 aiqisiA JBJS isaiuiej 941UB41 jaiuiej sauqi UOIIIIUI 001 laoqe JBIS 

aniq B |B9A9J ||IM ajnsodxa ainu|ui-oe V souisoo aqi jo apeui J9A9 sqdej6oi 
-oqd ppiABJiin jo ps paq aqi 9>|E) |||M 'PUB|AJBIAJ 'ipquaajg u| jaiuao iq6|y 

aoeds pJBppog S.VSVN Aq padopAap 'adoosaiai BU|6BUI| )a|0|AEJiin aqi 
uoiieipej 6upnpojd sassaoojd popAqd aqi pue 'ajniejaduiai jpqi 

jo apeui aje spa|qo pqM auiuuapp 01 siu|jdja6u|) 
IBjpads asaqi jaqdpap UBO sjauiouojjsv J94P ou 

pue a6uBj S|4i ui jeadde pqi suopsiuia anbmn 9ABq 
'uoqjeo pue uinipq 'ua6ojpAq se qons 'siuauiap IUB) 

-jodun AUBIAI U194) 6uipjooaj 10 apedeo 9J9M sjuaui 
-njisui ou Apuaoaj niun -asneoaq pepp u| paipnis 

uaaq J9A9U 9ABQ sqi6u9|9ABM asaqi )0 amos sqi6ua| 
-9AEM PPIABJIIN 0I196J9U9 ISOUI aqi auiuiexa IHM 

'PUE|AJBIAI "9J0UI|j|eg U| ApsjaAiun supidOH suqop 941 

Aq padopAap 'adoosapi ia|0|AEJiin sui^doH 941 
ajnpnjis 

pue ssauiqeuq jpqi auiuuapp pue 'ejpads ABJ-X PUB 

ia|0|AEJi|n jpqj Apnp 'spalqo )0 sajnp|d p|0|ABJi|n 
a>jei A|sno9UB)|nui|s ueo ieqi AjoiBAjasqo isjg 941 S| 
H -spalqo auies 94) uo aiuq auies 941 ie uoqeuijoiui 

jo sadA) )U9J9JHP J94)e6 ||I.M I-OJJSV pauinjisui 
auo ueqi ajoui 6u|sn Ag adoosapi Aeg-x pueg peojg 

aqi pue luaiuuadxg japui|JB|Od-0)oqd PPIABJHN 

UISUOOSIM 94) 'adoosapi 6u|6eui| PIOMBJIM 

aqi 'adoosapi PIOIABJIHI suixdoy 941 :asj9A|un 94) 
uo saAa Mau jnoj uin) |||M AjoiBAjasqo L-OJISV 941 

asmi.un am uo saAg MBN 

adoosa/ai tey x pueg peoig 

luauiuadxg jaiauiueiod-oiotid wopiejiin UISUOOSIM £ 
adoosaiai BuiBewi ta/oiAeJim Z 
adoosaiai iaioi/\eiun suipdon 1 

asj9A|un 9|q|S|AU| 
-qnjos )o apedeo siuauinjjsui jo luauiapu.^ 

- sjopapp xa|duioo pue SJOJJIUI paoueApe 
41|M AjoiBAjasqo ue apajo OJ A6o|Ouq9ai isapi 
941 pasn aAeq Ajjsnpui aiBAud pue samsjaAiun 
'sjaiuao VSVN LUOJJ sjaaui6u9 pue spquaps jo 
suieai souisoo 941 UIOJJ SABJ-X pue suopsiuia 

ppiABJiin papp ueo AjoiBAjasqo 94) 1B4) os 
queg 9Aoqe (S9||ui appis QZZ) SJ9PUI0||>| H9£ 

liqjo ue oiui I-OJPV AJJBO |||M apinqs aoeds 
941 AuiOUOJlSB UJ9P0UJ U| S90UBApB asaqi qioq 

)0 86B1UBAPB S9>)B1 UO|SS|UI 1-OJPV 941 
•puaqajduioo pue aas pinoo Aaqi ieqi 

epp jaqio pue 'ejpads 'S96BUI| O)U| 9|q|SiAU| 
941 ujni 01 siuauinjpui u6|sap 01 peq SJ99U|6U9 

pue spiiuaps PLU aq 01 peq osp saduaipqa 
poiuqoai jaqio 'UOIIEIPEJ 9|q|siAU| aas 01 

S9PI49A 

jaqjo pue 'samples 'SPHOOJ uo aoeds 0) saAa 
opojpap puas isnui AM 'sqi6u9|9ABM ABJ-X 
pue ppiABJiin papp oi ajaqdsouJiB aq) Aq 

pa>po|q si uoqeipej JSOIAI )| jo uopiod ipuis e 
papp Apo ueo qijeg uo sadoosapi 'UOIJBIPBJ jo 

)nuie6 ap|M e 1IUI9 spalqo IEOIUIOUOJ1SB 9II4M 
|I3A ouaqdsouiiv 941 9Aoqv 

•spalqo oqoxa pue sa|xep6 UIOJ) 6u|Mads se6 
jo sp| pue :a|oq >pe|q Jo JBJS 6umu|ds Apidej 
B jo A)|ABJ6 aiqedeosaui 941 op| pajni jaipui 
pajeaq :s)se|q JBIPJS Aq paonpojd aje SABJ-X 

sa9J6ap UOIIIIUI e J9A0 sajnjBjaduiai 01 papaq 
-jadns sase6 UIOJJ auioo SABJ-X sjauiouojise 01 

sauoq jno 10 ajnpnjp aqi P9A9J pue ups jno 
apjpuad ueo Aaqi pqi MOU>| 9M 'SABJ-X aas puueo 9M 46noqi uaAg 

S9po|dx9 JBIS e J9)P sjeaA jo spuesnoqi 1)91 suqap 'SJUBUUiaJ BA0UJ9dns 
pue sauasjnu JBIPJS 9JB pqi aepqau :se6 pue isnp jo spnop jo siuudui| 

aqi saiJJBO uoqeipej ppiABJiin sqpap jpqi jeau SJBJS pp "joq JO ujoq 
uaaq )snl 9ABq pqi SJBIS 6unoA '104 inoqe S|pi uoqeipej p|0|ABJ)|n -sjaui 

-OUOJISB 01 ups jno ujnq JO uei pqi sauo aqi 9JE SABJ PPIABJIP -sn jo 
isoui 01 saABM ABJ-X pue ppiABJiin uunjpads aqi jo spied 0|p6jaua isoui 

94) jo OMJ azApue sn dpq 0) pau6|sap S| AjopAjasqo I-OJJSV 941 
•UOIPIPBJ A6J9ua-q6|q sp) 6u|Apnp Aq uiaqi jnoqe ajoui UJB8| UBO aM 
•S4)6U9|9AEM jayoqs p A6J9U9 jpqi jo isoui aonpojd SJBIS 6uipo|dxa 

SB qons 'asjaAiufl aqi ui spaAa opueuAp isoui 941 jo auios A6jaua ajoui 
aAeq SABJ-X 9411 sqpuapAEM jayoqs :o|p6j9ua ssai s| 'SBABM opej a>m 

'sqi6uapABM ja6uo| qi|M uoqBipBg q)6u9|9ABM 
aqj si jsajo oj pajo UIOJJ aoueisp aqi 'SSABM 

941 jo azis aqi uimpads 9|pu6eui0jp9p 
aqi ueds pqi s^AB^^ ui. sapjqiA uoqeipej 'suoi 
-oqd paqeo A6J9U9 JO spxoed u| jq6|| jo paads 
aqi p 6U||9ABJI aojnos e UIOJJ 6u||ddu A6jaua 

jo saABM :9jnpu u| JB||UI|S s| uoqeipej ||V 
uinjpads O|19U6BUIOJP9P 941 jo syed 

IP azApue isnui 9M 'asj9A|un 941 pueisjapun 
01 AJOJS apqM aqi p6 pu op 9M ">|0oq e jo 

sa6Bd Maj B peaj 01 ape 6upq Apo 9>m s| 1461.1 
9|q|S|A u| asjaApn 94) ie 6uppo"i |pi 01 AJOJS 
6uiZBUiB UMO sn seq uoqepEJ jo adAi qoeg 

•suopsiuia opej pue 'pajejjui '9|q|S|A ')9| 
-OIABJIP 'ABJ-X 'ABJ BUILUB6 sapnpui qopM uinj) 

-oads o|i9u6Buiojioap ajqua 94) dn sa>pui pqi 
UOIPIPEJ aqi jo yed Auq B Apo s| )q6|| 9|q|S|A 

JO Moqupj 941 99S JOUUBO 9M pqi A6J3U9 ap 
-1 pej spalqo jaqio pue SJBJS pqi MOUH 9M MON 

asjaApn aqi inoqe uoqeuuojui jo aojnos Apo 
jno SBM 1464 9|qp|A 'sjeaA jo spuesnoqi JOJ 

Moquiey aiqisi.A 941 pucAsri 

Far away, in places beyond our reach, 

Exploding stars forge the elements used to 

make new stars, planets, and even life, 

Stars are locked in intricate dances of 

mutual attraction, 
Tiny stars exist where a sugar cube of 

matter weighs as much as a billion tons, 

Active galaxies eject matter from their 

centers at incredible speeds, 
Mysterious objects shine with the brilliance 

of 10 trillion suns, 
Holes in the fabric of space consume 

matter and even light. 


