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How does space-time
- curvature affect the
“uncertainty principle?
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What can we learn from
- this result?



~ 1.What the adjectival hell?

a.Generalized |
b.Extended
c.Asymptotic
) 2. Method of-derivation
3. Result _
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spacelike hypersurface :

original idea: T. Schurmann, Found.Phys. 48 (2018) 716-7/25.
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R . Geodesic distance

o(P, Q) = J ds

P
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Geodesic distaQ‘nce

o(P, Q) = J ds

P

Geodesic ball 5,
o(Pg, X) < p
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omentum standard deviation
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Asymptotic EGUP
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Asymptotic EGUP

opp 2 Th

17



vRS
~ Yo

17



-

Asymptotic EGUP
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Asymptotic EGUP
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How does the
curvature of space-
- time affectthe
“uncertainty principle?
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hat can we learn from this result?
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What can we Iearn frOm thls result’?

-

. Every klnd of curved space leads to an FUP

* even In Minkowski space- -time (with appropriate slicing)
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What can we Iearn frOm thls result’?

-

. Every klnd of curved space leads to an FUP

* even In Minkowski space- -time (with appropriate slicing)

* Positive curvature decreases uncertainty ("quantumness”)
e Can vanish if manifold is closed

 Momentum space curvature = GUP

~ « Point p, correspondsto p = 0 (low energy)



What can we Iearn frOm thls result’?

-

. Every klnd of curved space leads to an FUP
* even In Minkowski space- -time (with appropriate slicing)
* Positive curvature decreases uncértainty ("quantumness”)
+ Can vanish if manifold is closed

 Momentum space curvature = GUP

~ « Point p, correspondsto p = 0 (low energy)

» Approach well-suited for quantum mechanics in curved position or
momentum space - |
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Can we generallze to
curvature in both

- spaces
S|multaneously’7
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Schirmann's result

Constant curvature K
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