8/28/2026
ASTR 126  Black Holes, Dark Matter, and the Universe
Fall 2026							         Section 1
Professor –Dr. Todd Vaccaro
Office: CS 443; Department of Physics & Astronomy
			
Course Description: A journey into the life and death of stars, their remnants, such as black holes, the formation of galaxies, and the large-scale structure of the universe, and the exploration of dark matter and cosmology.   3 Credits 

[bookmark: _Hlk80115160]Lectures: In person.  You are expected to be in class and participate with the Poll Everywhere app on your electronic device (or Canvas), which will be used for daily polling questions/quizzes.

[bookmark: _Hlk80115044]Contact Information:
Email: trvaccaro@bsu.edu (best way to contact me)
Office Phone: 765-285-8870
Office Hours: (MWF 330-5pm; or by appointment) or via Zoom; May be in CS425.
TA: A student teaching assistant or tutor (TBD) may host office hours (TBD).

REQUIRED MATERIALS

· Text: The Essential Cosmic Perspective 9th ed. by jeffrey o. bennett; megan o. donahue; nicholas schneider; mark voit

· Poll Everywhere and Canvas: We will be using Poll Everywhere (https://www.polleverywhere.com/app) for class participation. You will be able to submit answers to in-class questions using Apple or Android smartphones and tablets, laptops, or through text messages.  Canvas will also be used for graded surveys (“quizzes”).

GRADING

[bookmark: _Hlk80103937]Exams 40%: 2x20% in-class, midterm exams will be offered, no makeups.  A missed exam will count as zero.  Exams are closed book/notes and may be on paper or Canvas.  Formulas/constants will be printed on handouts (made available on Canvas prior to the exam), but no other resources may be used; you will not need a calculator for the exams.  There is no formal final exam, and we will not meet during the final exam week.

[bookmark: _Hlk80104068]Participation/quizzes 15%:  Interactive, in-depth activities & discussion will be done mostly during class time with polling/quiz questions using Poll Everywhere and/or Canvas; these are open notes/discussion questions and are not meant to be closed book quizzes.  There are no makeups for these activities, but the equivalent of about 3 days’ worth of points will be added to the total at the end of the semester to form a final grade for this component.  There may be other outside-class events announced in class/Canvas that can add points, such as colloquium attendance, observing sessions, or a planetarium show report.  Points are based on answering, not on correctness.  This allows you to test yourself on the fly and provide me with information on the grasp of topics as we go, many of these questions will make good exam questions.

Homework 20%: HW will be assigned throughout the course. The lowest homework assignment will be dropped. While I encourage students to collaborate on homework assignments, all work for this course must be your own work written in your own words. Assignments, unless otherwise noted, will be due two weeks from the day the assignment is handed out. Homework assignments will be accepted up to, but not after the due date.  All work will be turned in via Canvas.

Semester project 25%: A creative project detailed in a separate document found on Canvas.  You will initially propose an idea that once confirmed by your instructor will then take the form of a short PowerPoint presentation made in class and then take its final form as a product to submit by the end of the semester or sooner. 

The project is designed to encourage exploration in the subjects covered within the class, and how it influences society. The semester project is not something that you will be able to work on at the last minute, and to encourage progress throughout the semester there will be project proposal milestones that must be accomplished. Those dates will be given in the semester project assignment in the Due Dates section. All documents associated with the project proposal will be submitted online through Canvas.

Letter grades will be assigned from the following table, with + or – grades given at the discretion of the instructor:

	87 – 100		A
	 76 – 86		B
	 65 – 75		C
	 54 – 64		D
	 54 or lower	F


****Changes and updates to the syllabus will be announced in class/Canvas.
Expected Schedule for ASTR 126 Vaccaro Section 1
                            	 Fall 2026
	Sunday
	Tue
	(Content covered for week)
	Thur

	Aug 23
	Intro
	Our Place in the Universe
	Ch 1

	Aug 30
Last Day to Add/Drop
	Ch 1/3
	The Science of Astronomy
	Ch 3 (Planetarium); HW1

	Sep 6
	Ch 4
	Making sense of the Universe: Motion, Energy and Gravity
	Ch 4 

	Sept 13
	Ch 5
	Light and Telescopes
	Ch 5; HW2

	Sept  20
	Ch 12
	Surveying the Stars/Star Stuff
	Ch 13

	Sept 27
	Ch 14
	Bizarre Stellar Graveyard
	HW3

	Oct  4
	Fall Break no classes M-T
	
	Exam 1 (Ch. 1,3,4,5,12,13,14); initial Project


	Oct 11
	Ch 15

	Our Galaxy
	Ch 15

	[bookmark: _Hlk123818340]Oct 18
	Ch 16
	A Universe of Galaxies
	Ch 16

	Oct 25
	Ch 16
	A Universe of Galaxies
	Ch 16

	Nov 1
	Ch 17
	The Birth of the Universe
	Ch 17; Project proposal

	Nov 8
	Ch 18
	Dark Matter and Dark Energy: The Fate of the Universe
	Ch 18

	Nov 15
	Exam 2 (15-18)
	Student Presentations
	Student Presentations

	[bookmark: _Hlk80114003]Nov 22
	Student Presentations
	Thanksgiving Break, No Classes W-F	
	Thanksgiving Break, No Classes W-F	 

	Nov 29
	Student Presentations
	Student Presentations
	Student Presentations; Semester project deadline by midnight.

	[bookmark: _Hlk80114331]Dec 6
	Exam week begins/no class
	Final Exam (no formal final exam given)


	







[bookmark: _Hlk80114812]Academic Honesty: Cheating is prohibited at Ball State University. Copying other peoples’ work without attribution is not permitted.  Exams in this class are to be taken in class with closed notes/textbook and no other human or technological assistance (except a calculator, one electronic device to access Canvas (if used), and the provided equation/scratch sheet); using any other outside resource is considered cheating and may be subject to disciplinary measures. 
Assignments should be your own work and not services provided by other people, AI tools, online searches, or other commercial websites that provide answers (Chegg, Course Hero, StudyPool, etc.).  Without the instructor’s written permission, giving away, buying, or selling graded assignments class notes, exams, study guides, or other course materials to other students or to third-party vendors (Course Hero, Chegg, 24HourAnswers, etc.) is also a violation of academic integrity.
Disability Statement:  If you need course adaptations or accommodations because of a disability, please contact the instructor of record as soon as possible. Ball State's Disability Services Office coordinates services for students with disabilities; documentation of a disability needs to be on file in that office before any accommodations can be provided. Disability Services can be contacted at 765-285-5293 or dsd@bsu.edu.
 If you are experiencing mental health concerns, telehealth services are available.  https://www.bsu.edu/campuslife/counselingcenter
· Call Us: 765-285-1736
· Email Us: counselctr@bsu.edu
University Statement

We are committed to ensuring that all members of the community are welcome, through valuing the various experiences and worldviews represented at Ball State and among those we serve. We promote a culture of respect and civil discourse.

Generative AI Statement
No Generative AI Use:  All work conducted and/or submitted in this course should reflect your own ideas and demonstrate your current knowledge, abilities, and skills. Therefore, generative AI should not be used to complete any portion of assignments, projects, class participation, or exams. Doing so constitutes a violation of Ball State University’s Student Academic Ethics Policy.
