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Abstract: <span>Thought experiments involving quantum mechanics in the presence of closed time-like curves (CTCs) seem to have little to do
with reality. However, even particles that traverse the CTC passively and without interactions can lead to highly non-trivia effects, such as the
maximal violation of the uncertainty principle. Moreover, these effects may carry over to curved space-times without CTCs, presenting novel
opportunities for testing non-standard physics in the relativistic regime.</span>
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Q: What happens when we modify

quantum mechanics to allow for
possible violations of causality?
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-QM assumes definite causality. This
assumption may be a barrier to quantum

gravity.

-GR predicts closed time-like
curves. The paradoxes of
these CTCs can be resolved
by QM, leading to possible
insights into a deeper theory.
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A quantum gravity thought

experiment.

Pirsa: 12060053 Page 6/26



A quantum gravity thought
experiment.

Pirsa: 12060053 Page 7/26



A quantum gravity thought

experiment.

Pirsa: 12060053 Page 8/26



A quantum gravity thought
experiment.

/
Lp

Pirsa: 12060053 Page 9/26



Pirsa: 12060053 Page 10/26




Pirsa: 12060053 Page 11/26




Pirsa: 12060053 Page 12/26




Pirsa: 12060053 Page 13/26




Pirsa: 12060053 Page 14/26




Pirsa: 12060053 Page 15/26




i r“'JI:{J\r ]I.-I[\:] a |;:,-',~|‘

Vo

? N\ | ‘ &y

[T

Pirsa: 12060053 Page 16/26




Pirsa: 12060053 Page 17/26




-

rmnlate the
YAULA LG LALAG

- .

W are]l o o> wr Iy Tl

LLAAGA A LAY j.n AIACARIAG «
A o

Pirsa: 12060053 Page 18/26




Pirsa: 12060053 Page 19/26




Pirsa: 12060053 Page 20/26




Pirsa: 12060053 Page 21/26




Pirsa: 12060053 Page 22/26




Pirsa: 12060053 Page 23/26




Pirsa: 12060053 Page 24/26




Pirsa: 12060053 Page 25/26




ol _Irj":{t_]-f\:] ",‘,.,,..,,\

¥

| <y

Pirsa: 12060053 Page 26/26




