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Non-local Theories

Higher derivative theories

Non-local structures of quantum field theories are
recurrent in many stringy models.
o Tachyonic actions in string theory
a p-adic strings
o Strings quantized on random lattice
o Bulk fields localized on codimensior2 branes
o Noncomutative field theories
o Loop quantum gravity
a Doubly special relativity
o Fluid dynamics
o Quantum algebras.
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p-adic string model

The action given by:
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P. Freund, M. Olson, PLB 199, 186 (1987)
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P. Frampton, Y. Okada, PRL 60, 484 (1988)

describes the open string tachyon

a Mm,Is the string mass scale

a @, IS the open string coupling

a p IS a prime humber (may be generalized to other

values)
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We can talk about the
p-adic potential as
given by a constant

p-adic potential

field:

U=

But the kinetic Is not
the standard one!!
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Free energy
The action for D=4 and p=3 Is given by:
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with " L2 L, om
O =—Q = ———7F, M = — .
g3 " 18 m/ In3

To perform the functional integral, we use the
Fourier transform

1 .
k-x+wnT
o(x,7) = _Z E ellxtwnT) g (k)
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Fourier transformation

The Matsubara frequency:. w, = 2mnT

After integration in the imaginary time, we get the
free action:
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We have used ¢.(k) =¢_n(-k)
The action defines the free propagator:
Do(wn, k) = e~ (atIIAT
o Difference with the standard field theory:

1 1 \
— = — Dylw,.p) =e
p*  p*tuw; o{n: P.
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