
Earth� Evolution of a Habitable World

Planetary S
ien
es 170A1-001 (PTYS/ASTR 170A1-001)

Tier-One General Edu
ation Course

Kuiper 308, TTh 11:00-12:15

Instru
tor:

Dr. Kristopher G. Klein, Kuiper Spa
e S
ien
es 431; kgklein�lpl.arizona.edu

O�
e Hours: Tuesday: 2-3pm; Wednesday: 1 - 2pm (or by arrangement)

This 
lass is s
heduled to be taught in the in person modality.

Tea
hing Assistants:

Rowan Huang, Kuiper Spa
e S
ien
es 519D; rihuang�lpl.arizona.edu

O�
e Hours: Thursday: 2-3 pm

Patri
k O'Brien, Kuiper Spa
e S
ien
es 528; pob�lpl.arizona.edu

O�
e Hours: Tuesday & Thursday: 12:30-1:30pm

This 
ourse will use a D2L website for assignments, le
ture notes, and 
ommuni
ations. Home-

work and proje
ts will be submitted through the website. Email 
ommuni
ations with instru
tors

should in
lude PTYS 170A1 and the student's name in the subje
t line and be from your UA

email address; we will endeavor to respond to emails within one business day.

As this is a three 
redit 
ourse, there is an expe
tation of 90 hours of reading, homework, and

other studies to be done by the student outside of le
ture.

Course and Learning Obje
tives

This 
ourse develops a planetary s
ien
e perspe
tive on the pro
esses that shaped Earth through

its history. We will examine how stars and solar systems are formed, what makes Earth habitable,

and how physi
al, 
hemi
al and biologi
al systems in�uen
e ea
h other. We will explore the 
on
ept

of habitability, and how it 
an be applied to worlds in our Solar System and around other stars.

We will dis
uss how Earth's 
limate has 
hanged in the past and how humans are 
hanging the


limate today. Habitability and the sear
h for life in the universe are ex
iting resear
h �elds, and

this 
ourse will expose students to this interdis
iplinary �eld, in
luding dis
ussion of 
urrent and

future spa
e
raft missions and exoplanet studies.

During the 
ourse, students will learn about:

• fundamental physi
al for
es and their impa
t on the formation of planets.

• how stars, the Solar System, and the Earth evolved, in
luding the origin of the Moon, 
hanging

of Earth's atmosphere through time, and plate te
toni
s.

• what physi
al and 
hemi
al fa
tors in�uen
e habitability, and how they di�er within our solar

system and around other stars.

Upon the 
ompletion of this 
ourse, students will be able to:

• Apply s
ienti�
 te
hniques for studying the Earth and other planets, the Sun and other Stars,

and the Universe at large.

• Clearly 
ommuni
ate planetary s
ien
e 
on
epts, espe
ially through writing.

• Des
ribe how the Earth's 
limate 
hanged in the past and how it is likely to 
hange in the future.

Texts and Course Materials

The text �How to Build a Habitable Planet� by Langmuir and Broe
ker 
ontains useful reading

material to 
omplement the information presented in this 
ourse. An e-book version of Langmuir &

Broe
ker 
an be found here. Additional suggested reading will be provided throughout the semester.

https://catalog.arizona.edu/policy/credit-definitions
https://ebookcentral.proquest.com/lib/uaz/detail.action?docID=1032199
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Writing Requirement

This is a Tier-One General Edu
ation 
ourse whi
h has a requirement of at least ten pages of writing

over the 
ourse of the semester. This writing will be distributed between homework, in-
lass writing,

and the �nal proje
t. There will be due dates throughout the semester for sele
ting and proposing

a topi
 for the �nal proje
t, turning in a draft for feedba
k and the opportunity to revise and

resubmit, and �nal submission of the paper.

Homework

There will be six homework assignments throughout the semester. These assignments will be posted

at least one week in advan
e of their due date on the D2L website. The homework will be a 
ombina-

tion of mathemati
al manipulations, written short responses and short essays. Ea
h homework will

have at least one week for 
ompletion from posting, then they will be graded and returned to you

within a week. Homework must be turned in on D2L in pdf format, where it will automati
ally

be 
he
ked for plagiarism. You may dis
uss the homework with other students, but be sure the �nal

work is yours. Do not let others 
opy your homework; it will be �agged for plagiarism, and you

will re
ieve a zero for the assignment.

Late Homework

No late homework will be a

epted (ex
ept in very ex
eptional 
ases). For s
heduled absen
es like

religious holidays and university travel, the homework 
an be downloaded from D2L in advan
e so

that it 
an be turned in early, and there is no reason for a due-date extension. In rare 
ases of

a sudden family or medi
al emergen
y, late homework may be a

epted with do
umentation, but

only before the graded homework is returned.

Exams

There will be three exams, asso
iated with the three topi
al se
tions of the 
ourse, 
overing all

aspe
ts of the 
ourse in
luding le
tures, in-
lass questions, and homework. The dates of the exams

are listed below; please 
he
k to see if you have an approved 
on�i
t.

Exhibiting suspi
ious behavior during an exam may result in 
on�s
ation of your exam and/or

a zero grade. No 
ellphones, laptops, or notes are allowed during the examination.

There will be no �nal exam for this 
ourse, but rather a �nal proje
t.

Missed Exams

If you need to miss an exam for a University-approved reason, 
onta
t Dr. Klein as soon as possible.

If you know that you will need to be absent or will miss 
ourse deadlines, you are expe
ted to make

every e�ort to inform us before it o

urs so that we 
an make arrangements in advan
e. Note that

illness will require do
umentation as des
ribed in the Absen
e and Class Parti
ipation Poli
y below.

Skipping the exam without a University-approved ex
use or proper do
umentation of your absen
e

will result in a zero grade.

Makeup exams will have di�erent questions than the in-
lass exam, and take a di�erent format,

spe
i�
ally an oral examination with Dr. Klein.

Final Proje
t

This 
ourse will have a �nal writing proje
t that will involve resear
hing material related to the


ourse and applying this information to produ
e a four-page resear
h paper.

https://academicaffairs.arizona.edu/gened-tier-1-study-areas
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There will be due dates throughout the semester for sele
ting and proposing a topi
, turning in

a draft for feedba
k and the opportunity to revise and resubmit, and �nal submission of the report.

The �nal proje
t will be turned in on D2L in pdf format, where it will be 
he
ked for plagiarism.

Le
tures and Class Parti
ipation

Most le
tures will be presented by Dr. Klein, although o

asionally a guest le
turer may lead the


lass. The le
ture notes will be pla
ed on D2L before the 
lass so they 
an be downloaded in

advan
e. Some students like to use the 
ourse notes as study guides, other students like to bring a


opy to 
lass and annotate them during the le
ture. Le
tures will in
lude parti
ipation in the form

of questions, 
lass dis
ussion, demonstrations, and/or short writing assignments.

Grading S
ale & Poli
ies

The Course Components will have the following weights:

3 Exams: 45% total Homework: 30% Final Proje
t : 25%

Final Letter Grades will be assigned as follows, and will be 
al
ulated to the nearest 0.1%.

A: ≥ 90% B: ≥ 80% C: ≥ 70% D: ≥ 60% E: < 60%

Extra-
redit opportunities will be o�ered throughout the semester and will be posted on D2L.

University poli
y regarding grades and grading systems is available here. Requests for in
omplete

(I) or withdrawal (W) must be made in a

ordan
e with University poli
ies, whi
h are available

here and here respe
tively.

Makeup Poli
y for Late Registering Students

Students who register by the end of the se
ond week of 
lass may be given an opportunity to make

up missed assignments within a reasonable amount of time, to be mutually agreed upon by the

student and instru
tor.

Regrades

All your work will be graded by a tea
hing assistant or by Dr. Klein. Although we will make every

e�ort to evaluate your work thoroughly and fairly, we are only human. If you think there is an error

in grading your homework, please 
onta
t the TAs �rst. If you have a question about an exam or

�nal proje
t grade, or 
annot resolve a homework grade with the TAs, please 
onta
t Dr. Klein.

We will look at your work again and return it to you with a response, usually within a week. You

must report any grading errors within a week of the return of your assignment/exam

to re
eive a regrade

Questions & Con
erns

It is very important that you let the instru
tor and/or TAs know your 
on
erns about any aspe
t

of the 
lass as soon as they arise, and we are happy to help you. There are many ways to 
onta
t

us about questions or 
on
erns about the 
ourse material and your grade. Weekly o�
e hours are

the best pla
e to ask questions and get help. You are also wel
ome to talk to me after 
lass, or you


an make an appointment to meet with me or the TAs outside of o�
e hours if that works better.

http://catalog.arizona.edu/policy/grades-and-grading-system
http://catalog.arizona.edu/policy/grades-and-grading-system#incomplete
http://catalog.arizona.edu/policy/grades-and-grading-system#Withdrawal
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Honors Credit

Students wishing to 
ontra
t this 
ourse for Honors Credit should email Dr. Klein to set up an

appointment to dis
uss the terms of the 
onta
t.

Classroom Attendan
e

If you feel si
k, or may have been in 
onta
t with someone who is infe
tious, stay home. Ex
ept

for seeking medi
al 
are, avoid 
onta
t with others and do not travel. Notify your instru
tor if you

will be missing a 
ourse meeting or an assignment deadline. Non-attendan
e for any reason does

not guarantee an automati
 extension of due date or res
heduling of examinations/assessments.

Please 
ommuni
ate and 
oordinate any request dire
tly with your instru
tor. If you must miss

the equivalent of more than one week of 
lass, you should 
onta
t the Dean of Students O�
e

(DOS-deanofstudents�email.arizona.edu) to share do
umentation about the 
hallenges you are

fa
ing.

A
ademi
 Advising

If you have questions about your a
ademi
 progress this semester, please rea
h out to your a
ademi


advisor (https://advising.arizona.edu/advisors/major). Conta
t the Advising Resour
e Cen-

ter (https://advising.arizona.edu/) for all general advising questions and referral assistan
e.

Call 520-626-8667 or email to advising�.arizona.edu

Life Challenges

If you are experien
ing unexpe
ted barriers to your su

ess in your 
ourses, please note the Dean

of Students O�
e is a 
entral support resour
e for all students and may be helpful. The Dean of

Students O�
e 
an be rea
hed at (520) 621-2057 or DOS-deanofstudents�email.arizona.edu.

Physi
al and mental-health 
hallenges

If you are fa
ing physi
al or mental health 
hallenges this semester, please note that Campus Health

provides quality medi
al and mental health 
are. For medi
al appointments, 
all (520) 621-9202.

For After Hours 
are, 
all (520) 570-7898. For the Counseling & Psy
h Servi
es (CAPS) 24/7

hotline, 
all (520) 621-3334.

Classroom Behavior Poli
y

We all have a shared responsibility to 
reate a positive learning environment free from distra
tions.

If you arrive late to 
lass or need to leave early, please 
hoose a seat on the aisle and enter/exit

quietly. Please silen
e your phone during 
lass. If you need to a

ept an emergen
y phone 
all,

exit the le
ture hall fully before talking on the phone. Behaviors that 
ould be disruptive to other

students are not a

eptable and disruptive students will be asked to leave. Examples of potentially

disruptive behaviors making phone 
alls, web sur�ng, wat
hing videos, or reading a newspaper.

Department poli
y forbids any outside food or drink, ex
ept water, in the le
ture hall.

The UA Threatening Behavior by Students Poli
y prohibits threats of physi
al harm to any

member of the University 
ommunity, in
luding to oneself.

UA A
ademi
 poli
ies and pro
edures are available here. Student Assistan
e and Advo
a
y

information is available here.

https://www.honors.arizona.edu/honors-contracts
DOS-deanofstudents@email.arizona.edu
https://advising.arizona.edu/advisors/major
https://advising.arizona.edu/
advising@.arizona.edu
DOS-deanofstudents@email.arizona.edu
http://policy.arizona.edu/education-and-student-affairs/threatening-behavior-students
http://catalog.arizona.edu/policies
http://deanofstudents.arizona.edu/student-assistance/students/student-assistance
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A

essibility & A

ommodations

Our goal in this 
lassroom is that learning experien
es be as a

essible as possible. If you anti
ipate

or experien
e physi
al or a
ademi
 barriers based on disability, please 
onta
t Dr. Klein and the

Disability Resour
e Center (520-621-3268) so that reasonable a

ommodations 
an be arranged. Ad-

ditional information on reasonable a

ommodations 
an be found at the Disability Resour
e Center.

Code of A
ademi
 Integrity

Students are en
ouraged to share intelle
tual views and dis
uss freely the prin
iples and appli
ations

of 
ourse materials. However, graded work and exer
ises must be the produ
t of independent e�ort

unless otherwise instru
ted. Students are expe
ted to adhere to the UA Code of A
ademi
 Integrity

as des
ribed in the UA General Catalog.

Student who plagiarize will get a zero for the assignment.

If you have questions about how to 
ite sour
es or plagiarism, please talk to the TAs or the

instru
tor. The UA libraries also provide referen
es on the distin
tion between 
itation and plagia-

rism.

UA Nondis
rimination and Anti-Harassment Poli
y

The University is 
ommitted to 
reating and maintaining an environment free of dis
rimination.

The 
lassroom is a pla
e all are en
ouraged to ask questions and express well-formed opinions

and their reasons for those opinions. We want to 
reate a tolerant and open environment where


omments and questions 
an be expressed without resorting to bullying or dis
rimination of others.

Con�dentiality of Student Re
ords

Student re
ords, in
luding grades, will be handled a

ording to FERPA guidelines.

Please 
onta
t Dr. Klein yourself if you have questions about grades.

Subje
t to Change Statement

All information presented in the 
ourse syllabus, other than the grade and absen
e poli
y, may be

subje
t to 
hange with advan
e noti
e, as deemed appropriate by the instru
tor.

University-Wide Poli
ies

Poli
ies established by UA regarding Absen
e and Class Parti
ipation, Threatening Behavior, A
-


essibility and A

ommodations, Code of A
ademi
 Integrity, and Nondis
rimination and Anti-

Harassment 
an be found at the A
ademi
 A�airs website.

COVID-19

Please 
onsult the University's COVID-19 website for the latest information. Any 
hanges to this


ourse's s
hedule, modality, or meeting lo
ation will be 
ommuni
ated through D2L.

Voluntary, free, and 
onvenient COVID-19 testing is available for students on Main Campus and

the COVID-19 va

ine is available for all students at Campus Health.

http://drc.arizona.edu
http://deanofstudents.arizona.edu/academic-integrity/students/academic-integrity
http://new.library.arizona.edu/research/citing/plagiarism
http://policy.arizona.edu/human-resources/nondiscrimination-and-anti-harassment-policy
http://www.registrar.arizona.edu/personal-information/family-educational-rights-and-privacy-act-1974-ferpa?topic=ferpa
https://academicaffairs.arizona.edu/syllabus-policies
https://covid19.arizona.edu/
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0.1 Class Re
ordings

For le
ture re
ordings, whi
h are used at the dis
retion of the instru
tor, students must a

ess


ontent in D2L only. Students may not modify 
ontent or re-use 
ontent for any purpose other than

personal edu
ational reasons. All re
ordings are subje
t to government and university regulations.

Therefore, students a

essing unauthorized re
ordings or using them in a manner in
onsistent with

UArizona values and edu
ational poli
ies (Code of A
ademi
 Integrity and the Student Code of

Condu
t) are also subje
t to 
ivil a
tion.

Course S
hedule & Due Dates

Le
 Date Topi
 Due Returned

1 08/24/2021 A Rapid Tour of Our Solar System

Part One: Physi
al For
es and S
ienti�
 Tools

2 08/26/2021 Distan
es, Units, and Motion

3 08/31/2021 Motion and For
es

4 09/02/2021 Gravity: The Waltz of Planets HW#1

5 09/07/2021 Light: Messenger Between Worlds

6 09/09/2021 Nu
lear For
es: The Ties that Bind HW#2 HW#1

7 09/14/2021 Fission and Fusion

8 09/16/2021 Teles
opes and Missions of Exploration HW#2

09/21/2021 Exam #1

Part Two: The Formation of Worlds

9 09/23/2021 Our Sun Proje
t Proposal

10 09/28/2021 Other Stars

11 09/30/2021 The Birth of Stars HW# 3

12 10/05/2021 The Big Bang! Proje
t Proposal

13 10/07/2021 Exoplanets HW#4 HW# 3

14 10/12/2021 Measuring Exoplanets

15 10/14/2021 The Birth of Planets & Planetary Migration HW# 4

10/19/2021 Exam #2

Part Three: The Evolution of Life

16 10/21/2021 The Stru
ture and Formation of the Earth Proje
t Draft

17 10/26/2021 The Cooling Earth & Plate Te
toni
s

18 10/28/2021 What is Life? HW#5

19 11/02/2021 Chemistry to (Astro)Biology

20 11/04/2021 The Faint Young Sun & the Greenhouse E�e
t HW#5

21 11/09/2021 The Habitable Zone & The Carbon-Sili
ate Cy
le HW#6 Proje
t Draft

22 11/16/2021 The Oxygen Revolution & Cambrian Explosion

23 11/18/2021 Mass Extin
tions HW#6

11/23/2021 Exam #3

24 11/30/2021 Our Nearest Neighbors: Mars & Venus Final Proje
t

25 12/02/2021 Our Nearest Neighbors: O
ean Worlds

26 12/07/2021 The Anthropo
ene Earth Final Proje
t
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