The Universe

The Universe is vast and full of mystery. Choose one of the following questions to pursue and share your findings with
the class. You will have 25 minutes to research and create a quick draft of 1 - 3 slides and then 15 minutes to practice
with another person and refine your presentation. We will start hearing presentations in random order right at the
start of our next class.

Define our universe:

1. What is the shape of the universe? What are the options and how do we know what it is?
Astronomy Mag article video video2

2. What is the color of the universe? How was that determined? Why don’t we see that?
NPR article video

3. What is the known size of the universe? How is it measured?
SciAm article video

4. How much of the universe can we see? How will that change over time?
Astro Mag article video

5. What is time? How is it linked to the formation of the universe?
transcript of an interview video video2

Current mysteries:

6. How do galactic rotation curves provide evidence for Dark Matter?
Research paper (from undergraduates!) Textbook overview video

7. How does gravitational lensing provide evidence for Dark Matter?
NASA article video

8. How does the Bullet Cluster provide direct evidence for Dark Matter?
NASA article video

9. What is the evidence in the cosmic microwave background radiation for Dark Matter?
NASA article video

10. How was Dark Energy found using supernovae?
article video video2

11. How does the cosmic microwave background provide evidence for Dark Energy?
article video

12. How does Dark Energy explain the seemingly flat universe? - ziona
article

13. How could Dark Energy change with time? Is there evidence that that it did change or will change?
video May 2025 update video

14. What is quintessence and how does it attempt to explain Dark Energy?
science paper video

15. What is the antimatter problem?
CERN article video

Cutting edge engineering:

16. How will we reach stars that are so far from Earth? Create a swarm!
NASA swarm _brief video detailed video

17. How will we move machinery around on the Moon? Create a rail system!
NASA levitate

18. How will we send humans on long space missions? Hibernation! (let’s try it on animals first)
article

19. How do we make sure we have precise measurements as we move around our Solar System?
article


https://www.astronomy.com/science/what-shape-is-the-universe/
https://youtu.be/oCK5oGmRtxQ?si=Rr0AUH5yk5nZL-kt
https://youtu.be/ri2LIEjXhmE?si=uqGTnGdDHDAXQyrg
https://legacy.npr.org/programs/atc/features/2002/jan/aas/020110.aas.html
https://youtu.be/GlY0VpTYLGk?si=3ojI3dlK_7-cGYoA
https://www.scientificamerican.com/article/how-big-is-space/#:~:text=But%20the%20cosmos%20is%20expanding,so%20billion%20light%2Dyears%20across!
https://youtu.be/6kJ0I7SyJsU?si=EAN7PziSA2G52pVg
https://www.astronomy.com/science/ask-astro-how-much-of-the-universe-can-we-observe/
https://youtu.be/eVoh27gJgME?si=sUR-6wooCMuKV63s
https://www.quantamagazine.org/what-is-the-nature-of-time-20240229/
https://youtu.be/GdTMuivYF30?si=9tCzNzp9xWrUXs1T
https://youtu.be/yKbJ9leUNDE?si=dcdScRHXlh2uytyU
https://watermark.silverchair.com/100001_1_10.0020862.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAzQwggMwBgkqhkiG9w0BBwagggMhMIIDHQIBADCCAxYGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMexa6n3w8fExJXrvXAgEQgIIC51gACzRRppAJtJ3QWjM4AqzXzkwtOiNIgUBDtDqA18ePmioMolYS7CqLNcsoUcRLjkpp6k9bWbblAWu2JH6W0pR9B0wqHiJgYerOeTbRM-TQ5JNHqDjpO8l5O4HJ7se3DMLJsnk4_lG0zwHQjpaTIDOnSwajT4-jugig0QK2PD-5CoPVfCnWbQs-3FFYwLOwffDPJwu3gdDwYB-MkVxK9S6oi70FCd_4irp2X6jQ4vq3tGiif7DAoq1sAYZLdVQMwZtimOf2RQRvIyP71pdi2xzVcIWl1ytVG0uAtx5Ah7PZLd8tKUTmn4iiKmfKpa3gfKCdarCFJeZTWaXSOTS_TnHmkhHBiBCq_80volktoxd_BhRG9VajjRChqRWPJg6nnLv3qv_KMan1aPp4GUZB1BupJWq42ajkydekl5u_hMs14Igu8C_IMDDADQuOWFJW4_csPmHNt18hZrIONxstduCW_rkV0RV5y1AIbZfXtkgK_4NRg5OJ7z3pQSY7TwVIadKrtOQ2AgxOxk29MBluhxkmCxZ_I9d64t5rITdtAFAHgD2o9h39wFzKFviw18dGiD2zBoQm3hc3-djgrfqdUp0kr5pDOKxiVzHRjbBRiSeLYMHOQPvxVokXSsNxCf7oTfT264-RWN_a3G2rOzZiYUGMu7uK1C1BZ4EXiRZVG8wSlsKCHwEL60dWJ-Ar8fNSDg1mfd5zIxr1W6AIy2WnvwsWArI2px3Bu_PwI4psNc8soHhnNiVsP_s_2H_CoIe1NUYn8DBzkXbNRpUh0ubc6D-q_FBxRIxXx5gLTuD6gt8h5YHkEoy3vQb3Vs4F2_kyd2wQCxqPl_1M_dDbQFDCAKTtCAyIPvta9LGW2L2SyUeMF-JX2dhgX9uAuker7EJTqmVwaxzrsD2Xyglsnp3Tr7FVENgiXXKGf5WRPC1sChtpcETcJgwWhzID-CRmE2PZVmRrFLEg3ueIi0Ejo4m5dTvMqlyBJPKm
https://ned.ipac.caltech.edu/level5/Sept17/Freese/Freese2.html
https://youtu.be/VsmTl7pn1vY?si=6Jqp2e9ZEllOf8v6
https://science.nasa.gov/mission/hubble/science/science-highlights/shining-a-light-on-dark-matter/
https://youtu.be/4Z71RtwoOas?si=v6Gw-7kZejiLfhFd
https://chandra.harvard.edu/graphics/resources/handouts/lithos/bullet_lithos.pdf
https://youtu.be/xBe-5KSFXEs?si=b74_bcZQGV3lh-0d
https://chandra.harvard.edu/xray_astro/dark_matter/index3.html#:~:text=The%20cosmic%20microwave%20background%20radiation%20reveals%20what%20the%20universe%20was,%2C%20neutrinos%2C%20and%20dark%20matter.
https://youtu.be/ri2LIEjXhmE?si=7y_QcWYJbDsPVRas
https://www.symmetrymagazine.org/breaking/2011/10/04/nobel-prize-for-discovery-of-accelerating-universe-mysterious-origin-still-unknown?language_content_entity=und
https://youtu.be/YHBvOOX3RJQ?si=81UFmRzK5cztEc4h
https://youtu.be/v6o2bUPdxV0?si=gfDwQT3bKfN6WQkQ
https://physicsworld.com/a/dark-energy-spotted-in-the-cosmic-microwave-background/#:~:text=Dark%20energy%20acts%20to%20counter,from%20the%20original%20Gaussian%20distribution.
https://youtu.be/C4CKtEQJGMY?si=Zs-7na2RyERGAjJd&t=568
http://background.uchicago.edu/~whu/intermediate/darkenergy.html
https://youtu.be/nrewFYCHeNc?si=Nw8Wf3Ka2SYrf-U0
https://youtu.be/UDOsuwDeGeE?si=a52bXrb37tTTIq-s
https://s3.cern.ch/inspire-prod-files-b/b0dcb7c2ab3cd66dc9d044e6cfff1f7a
https://youtu.be/WfSZutedqIQ?si=LENFidfpeMMAoQ3H
https://home.cern/science/physics/matter-antimatter-asymmetry-problem
https://youtu.be/oS4MaZKdfE0?si=MooR-wcaA688gSFL
https://www.nasa.gov/general/swarming-proxima-centauri/
https://youtu.be/xfgqqBA1DGI?si=FBz4u80BfagozeE9
https://youtu.be/fsARBnvUB2E?si=DFH85mGIhaSunq1G
https://www.nasa.gov/directorates/stmd/niac/niac-studies/flexible-levitation-on-a-track-float/
https://www.nasa.gov/general/studying-torpor-in-animals-for-space-health-in-humans/
https://www.nasa.gov/general/solar_system_scale_vlbi/

Cutting edge theory:

20. What is string theory? Why is this type of explanation needed? How many dimensions does it predict?
article video

21. What is loop quantum gravity? Why is this type of explanation needed?
paper video

22. What is the simulation universe hypothesis?
Wired article video

23. What is the many worlds interpretation of quantum mechanics?
article brief video longer video

Research the answer to your question. Create 2-3 slides to explain the answers you find, plan to talk for 1 minute - not
less than 50 seconds and not more than 70. Slides should include the websites where you found images/information or
the prompts you used to ask Al - put those urls in the Notes section of each slide.

Share your slides and practice your short presentation with the people at your table - everyone should listen to each
other and offer constructive advice.

Update your slides and presentation based on the feedback your table shares with you.

Once you’re done, find another topic that no one at your table is working on and do a little bit of research so that you
have a few thoughtful questions you can ask. Be prepared to answer questions when you share with the class.

Your presentation should show that you did research on this topic and learned something about it that you did not
know before. Plan to speak to the class for no longer than 1 minute and with no more than 3 slides.


https://penntoday.upenn.edu/news/making-sense-string-theory
https://youtu.be/Da-2h2B4faU?si=YU3LJsMhsxe1ikRY
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5567241/
https://youtu.be/QMpkFde3euA?si=KWAD9Gx9dbY4zu21
https://www.wired.com/story/living-in-a-simulation/
https://youtu.be/pmcrG7ZZKUc?si=carSzY9lbtUzp-JU
https://thereader.mitpress.mit.edu/the-many-worlds-theory/
https://youtu.be/KNwKPfOKipk?si=UJCQJMnLzNoyW0Bi
https://youtu.be/2bZi3Xm9tJE?si=Cc_vKmTA2xNrgVnU

