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ASTR 1120:  Stars & GalaxiesASTR 1120:  Stars & Galaxies

Prof. Prof. JuriJuri ToomreToomre TA:  Ben BrownTA:  Ben Brown
Lecture 43     Wed 27 Apr 05Lecture 43     Wed 27 Apr 05

zeus.colorado.edu/astr1120zeus.colorado.edu/astr1120--toomretoomre

Today’s EventsToday’s Events
•• Last two lectures look atLast two lectures look at Possibilities of Possibilities of 

Life ElsewhereLife Elsewhere –– and Extraand Extra--Solar PlanetsSolar Planets

•• Final Exam ReviewFinal Exam Review tonighttonight by Ben Brown, by Ben Brown, 
here, 7here, 7--9pm.  9pm.  Final review sheetFinal review sheet available.  available.  

•• ExtraExtra--credit observing projects due todaycredit observing projects due today
•• Homework 10Homework 10 returned + answers returned + answers 
•• Overview read Overview read Chap 24: Life beyond EarthChap 24: Life beyond Earth

•• Course evaluation todayCourse evaluation today at end of classat end of class

Life in the Milky Way galaxyLife in the Milky Way galaxy

A.A. life of any kind is present only on Earthlife of any kind is present only on Earth
B. B. primitive life exists elsewhere (Mars, otherprimitive life exists elsewhere (Mars, other

planetary systems), intelligent life isplanetary systems), intelligent life is
unique to Earthunique to Earth

C.C. intelligent life developed elsewhere,intelligent life developed elsewhere,
but has since died outbut has since died out

D.D. other civilizations exist, but are rareother civilizations exist, but are rare
E.E. other civilizations are very commonother civilizations are very common

Which do you think is most likely?Which do you think is most likely?
What is What is 
LIFE ?LIFE ?

Complex ,Complex ,
complicated,complicated,
delicate delicate 

Building blocksBuilding blocks
for life formsfor life forms

How doesHow does
life life startstart ??

ThreeThree
propositionspropositions
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Life on EarthLife on Earth::
4 ingredients4 ingredients

ProteinsProteins::
complexcomplex
DNA DNA –– RNARNA
encodingencoding

Simple life formSimple life form:: nanobacteriananobacteria

Thermal pools in Yellowstone host life, despiteThermal pools in Yellowstone host life, despite
very harsh conditions (high temperatures, acid water)very harsh conditions (high temperatures, acid water)

Life in many forms …  some surprisingLife in many forms …  some surprising
Zones of habitabilityZones of habitability::
requirements forrequirements for
carboncarbon--based life   based life   
(ecospheres) (ecospheres) 

EcospheresEcospheres
to nurture andto nurture and
sustain lifesustain life
(on planets)(on planets)

Varying zonesVarying zones
of of habitabiltyhabitabilty
around starsaround stars

AA--type starstype stars
favorable, butfavorable, but
lifetime on MS ?lifetime on MS ?
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Our ECOSPHEREOur ECOSPHERE

But maybe life on Titan?But maybe life on Titan?

Requirement for Requirement for liquid waterliquid water defines a defines a habitablehabitable
zonezone:  :  range of distances from a star where range of distances from a star where 
the surface temperature is between freezing the surface temperature is between freezing 
and boilingand boiling

Not known observationallyNot known observationally
how often a rocky planet how often a rocky planet 
occupies the habitable zoneoccupies the habitable zone

Thought on theoretical Thought on theoretical 
grounds that habitable grounds that habitable 
planets should be commonplanets should be common

Course EvaluationCourse Evaluation

More on hunting for More on hunting for extraextra--solar planetssolar planets
and estimating and estimating chances for lifechances for life in in ultimateultimate
lecturelecture:  plus winners for `finest crib sheets’:  plus winners for `finest crib sheets’


