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Why Non-Local?

* Non-Local(NL) theories are UV insensitive

B functions beyond M, are highly suppressed

Investigating NL QED is a first step to approaching NL SM

Could provide framework for remedying the hierarchy problem

Non-Local Refs:
ﬁ 1) Moffat J., Phys.Rev vol D41 pp 1177-1184 [1990]

2) Okada N., Biswas T., ArXiv:1407.3331v3[2015]




The Model
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Vertices
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P rO pagato rS(f = 0 gauge)
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P rO pagato rS(f = 0 gauge)

. 52 _<6z—g2A2>
_o- - 2 :
L= _ZFWQ M*En + e "y R0y + ig AL )Y

—1 pupv
I1,,., = ——
Gauge: B p2 4je (qu p? )
S = —i]/”p”
Fermion: p* +ie

M — oo limit

____________________________________________________________________________________________________________________]




Gauge Invariance (eiaon

* Considering the quantum corrections to the Lagrangian
L - Azwilpyﬂaul/) o Agl/;)/“l/JAu

* Gauge invariance requires that
Ag = gAZy  or L = AZyipy*D,

e Diagrammatically (1-loop)
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Gauge Invariance on-ociaeo)

(¢ = 0 gauge)
* We expect a similar behavior for the Non-Local scenario
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* Gauge invariance requires that
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* This was confirmed by considering the following diagrams
found from expanding to the lowest NL terms (1 loop)
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Gauge Invariance wonwociae

(6 = 0 gauge)

* And more diagrams....
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RGE for coupling

What are the NL effects on the running of g?
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From QED we know to extract terms «< p*pV from AZ,
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Assuming that gauge inv. is obeyed to all orders, we can simply

extract lowest order NL corrections which are < p#pY
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The Non-Local RGE for the gauge coupling g is

2
2
dg _ bg® -E v 2(Af
'b—zis 2




RGE Running of coupling
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* QED coupling running
* Local QED in red
* Non Local QED in blue, M,,=10° GeV




Conclusions

* Non Local model shown to be UV insensitive
 NL QED Gauge invariance verified to 1-loop order
* Running of NL gauge coupling becomes fixed beyond M,

 Next is to investigate Higgs sector and NL effect on A¢p* running
and potentially avoid Higgs vacuum instability problem
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