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informed guess about
‘minimal-length dynamics?



. Overview

o In’rroduc’rlon TO ’rhe ccnven’nondl mode\

g lneessence of the mwma\ ieng’rh S

3. Iv\|n|mc1\ \eng’rh ccmpchble re\q’rlvﬁy prmmp\es
4. COHC\USlOn ‘ P *
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Deformed Heisenberg ¢
algebra - . T e an s
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Kempf, Mahga’ho., Mann (1994) | el S

Deformed Heisenberg
algebra f
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The mlnlmal Iengfh as -
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The minimal Iengfh as
s’rarhng pom’r re

» Ax invariant under translatlons e |
m =/, smallest eigenvalue of 2~ .~ e
-put system into box in k-space —B < k < B

10



The minimal Iengfh as
‘s’rarhng pcln’r

« Ax invariant under translatlons
=/ smallest eigenvalue of 2 .
-put system |ntc> box in k-space —B < k < B

— [ pl=1i/

2// . - \ I\/Iagglore (1 993) Fadel; Maggiore (2021.).” ‘. :

=

10



'minimal length = cut-off in wave-number space =~ =
«p and deformed Heisenberg = additional structure =~ -
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Wave-number addition ¢



Deformed Galllean
algebra

minimal Iength Cut eff |n wave number space
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Relativity pr|n<:|ple
Consequences

kA D k assomatwe and commutatlve
«3p p p(k) such fhatss

P ® pB —-pA + pB
-defermed Helsenberg algebra

[x p(k)] —lp (k) ”lﬂ w



Relativity principle: @~ @&«
Consequences
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informed guess about
‘minimal-length dynamics?



Ta keaways

e minimal \eng’rh cu’r off in wave number space |

' -momen’rump and GUP = oddfrlono\ s’rruc’rure .
= choice of Hamiltonian rather arbitrary "

o Hamn’rcmdn from deformed relahvﬁy prmmp\e

e momentum p and GUP emerge ey

L dynanmcs cqnomcaHy related to Gdhleom one
= nontrivial evolution of posmons o
‘re\a’rlve Iocall’ry Ilke effec’rs '



