
Presentation topics (vt22)

These are meant to be about fifteen minutes each and are on topics related to the course.
They are meant to take at most one to two full days in preparation time.

The idea behind these is threefold; make you study something in more detail, give some
experience in giving presentations and having a possibility to discuss some aspects of relativity
that did not fit into the course. Both the former capabilities you will need later in your
education while doing a thesis (examensarbete). The presentations will be done via zoom
and the ’share screen’ possibility they have there. It is recommended you try it once and see
if it works (note that you can setup your own zoom sessions together with other students to
try this).

The presentations are a required part of the course even if they do not weigh heavily into
the final grade. The reason for the latter is that most of you are not very used to presenting
things and I want the grade to reflect mainly physics ability, not presentation ability. The
topics are also of varying difficulty. Further discussion and some hints on presentations can
be found in http://home.thep.lu.se/~bijnens/fytn08/presentations.html

Some links require a subscription, they are accessible from within the Lund University
system. Alternatively, they are in the physics library. The links must be put together in one
line to work. Note that these are meant as a starting point, there are many more sources on
the web, typically wikipedia has a relevant article (or several) as well.

The links should work when used in the pdf version on the course homepage.
I will do the signup and choice of topics via a quizz in canvas. Last time to fill in Wednesday

22 April who does which presentation. I will need at least FIVE ranked topics and which
days you can. The ones without references or if you prefer some other topic, you should find
references yourself and then discuss with me. I will allow groups of two to work together on a
topic but then the presentation should of course be longer (about 30 minutes) and both should
present about half (explain to me how you will want to do this remotely). You should also
tell me which of the presentation days you can not come and reason why (so I can prioritize
in case of conflict). Note you should be present for the day your own presentation is, it is
recommended to attend the other days but not required.
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• Some more advanced aspect of the differential geometry we used: discuss with me what
you want to present.

• Overview of experimental tests:
C.M. Will, Living Reviews in Relativity 9 (2006) 3
http://link.springer.com/article/10.12942/lrr-2014-4

Here there are several subjects for presentations:

(A) Section 2: tests of the equivalence principle and other basic aspects of General
Relativity.

(B) Section 4: essentially solar system tests of General Relativity, needs parts of Section
3 as well.

(C) Section 6: Tests of GR using binary pulsars

(D) GPS and general relativity. Present the first order correction from
T.B. Bahder, American Journal of Physics 69 (2001) 315,
https://aapt.scitation.org/doi/pdf/10.1119/1.1326078?download=true

Are there other effects from General Relativity that might also be important? Neil
Ashby, Relativity in the Global Positioning System, Living Rev. Relativity 6 (2003), 1
http://link.springer.com/article/10.12942/lrr-2003-1

(E) Gyroscope precession in special and general relativity. Present the simpler derivation
for precession of a gyroscope in
R.M. Jonsson, American Journal of Physics 75 (2007) 463,
https://aapt.scitation.org/doi/pdf/10.1119/1.2719202?download=true

(F) Gödel’s universe and closed timelike loops (i.e. time travel). Discuss Gödel’s universe
and its relevance for time travel. See
http://www.math.toronto.edu/~colliand/426/Papers/A_Monin.pdfhttp://www.math.toronto.edu/ col-
liand/426/Papers/A Monin.pdf and
http://physics.about.com/od/timetravel/f/timetravel.htm

(G) Wormholes, related to the time travel as well. See M.S. Morris and K.S. Thorne,
American Journal of Physics, 56 (1988) 395
https://aapt.scitation.org/doi/pdf/10.1119/1.15620?download=true

T. Müller, American Journal of Physics, 72 (2004) 1045
https://aapt.scitation.org/doi/pdf/10.1119/1.1758220?download=true

(H) In the movie Interstellar one travels through a wormhole. Discuss how these things look
like from O. James et al., Visualizing Interstellar’s Wormholes http://arxiv.org/abs/1502.03809
and Gravitational Lensing by Spinning Black Holes in Astrophysics, and in the Movie
Interstellar http://arxiv.org/abs/1502.03808. You might also find the article
http://www.wired.com/2014/10/astrophysics-interstellar-black-hole useful.

(I) A warp drive: a space time that allows you to move faster than light without actually
doing so. Partly related to the time travel as well. http://arxiv.org/abs/gr-qc/

0009013 and http://arxiv.org/abs/gr-qc/9905084
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(J) Bekenstein entropy. T. Jacobson, http://arxiv.org/abs/gr-qc/9908031 and T. Ja-
cobson, D. Marolf and C. Rovelli, http://arxiv.org/abs/hep-th/0501103 and T. Ja-
cobson, http://www.glue.umd.edu/~tajac/BHTlectures/lectures.ps This has also
some relation with (M).

(K) MOND (modified newtonian dynamics), an alternative to dark matter/energy M. Mil-
gron, the MOND paradigm http://arxiv.org/abs/0801.3133. The wikipedia page
is also a good starting point
https://en.wikipedia.org/wiki/Modified_Newtonian_dynamics

(L) Evidence for the existence of Black holes. S.A. Hughes, SLAC summer institute 2005,
http://arxiv.org/abs/hep-ph/0511217 and Ramesh Narayan, Jeffrey E. McClin-
tock, Observational Evidence for Black Holes, http://arxiv.org/abs/1312.6698. Note
this does not inlcude the part under (N).

(M) A more detailed look at gravitational wave detectors and why they work.
P.R. Saulson, American Journal of Physics 65 (1997) 501,
https://aapt.scitation.org/doi/pdf/10.1119/1.18578?download=true

see also http://www.ligo.caltech.edu and http://www.virgo.infn.it/ for infor-
mation about real detectors. Chapter 9 in the book is also useful.

(N) Gravitational waves and black hole merging: discuss the recent observations. A starting
point is the catalog http://arxiv.org/abs/1811.12907

(O) Discuss the observation of a black hole. A starting point is the Nature news article
https://www.nature.com/articles/d41586-019-01155-0.

• Alternatives/extensions to General Relativity.

(P) Kaluza-Klein theories: or theories involving more than the four observed dimensions.
This is a huge area but some reasonable starting points are
V H Satheesh Kumar, P K Suresh, http://arxiv.org/abs/gr-qc/0605016
and A Pasini, European Journal of Physics 9 (1988) 289
http://www.iop.org/EJ/article/0143-0807/9/4/007/ejv9i4p289.pdf

(Q) Emerging gravity: a proposal that tries to explain gravity as coming from entropy
https://arxiv.org/abs/1001.0785; more recent literure can be traced from https:

//arxiv.org/abs/1611.02269

(R) Inflation: a very fast expansion in the very early universe that is now the standard
paradigm. http://arxiv.org/abs/hep-ph/0111328, Chapter 12 in the book.

(S) There are some discrepancies between different measurements of the Hubble constant.
Explain these, see https://www.nature.com/articles/d41586-019-02198-z and
https://physicstoday.scitation.org/doi/10.1063/PT.3.4424.
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