
AMPLITUDES FOR BEYOND 
STANDARD MODEL PHYSICS

In three papers, w/ my 
collaborators 

(Arzate, Bradshaw, Chen, 
Jacobo, Liu, Luty)

fully characterized 3, 4-pt 
interactions of SM particles 

using Hilbert series and 
numerics, giving complete 

amplitude basis

(See also work by Shadmi 
et.al. and Dong et.al.)

E.g.  Amplitudes for ZW→Wh for Wh 
production at Muon Collider
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APPLICATIONS FOR NEW PHYSICS SEARCHES
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Unitarity bounds
(w/ Abu-Ajamieh, 

Chen, Luty)

General searches for 
new physics 

(In progress w/ Driscoll)

Higher order uncertainties
 (In progress w/ Bozzone, 

Luty, Ma, Wulzer)

Nonstandard interactions 
predict max energy scale for 
new physics 

μ→eee
Dimension 7 operators have
distinctive distributions, e.g.

Marginalize over higher order
Uncertainties

EFT Cutoff(See also muon no lose theorem)
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Table 1: Primary operators for eeēµ̄ (Hermitean conjugate yields eµēē.). We’ve defined a back-forth

derivative

$
De

↵, which only acts on the e fields, and similarly

$
De,L1

↵ which acts on eR and L1L. For descendant

operators, one adds contracted derivatives to get arbitrary Mandelstam factors that respect the exchange

symmetry, i.e. s, (t � u)2. At dimension 10, sO9 and sO12 become redundant. Thus one only needs to

consider O9,12 descendants with arbitrary factors of (t� u)2.
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1) Amplitudes: SC, Chen, Liu, Luty 2212.06215;  Bradshaw, SC 2304.06063;  
Arzate, SC, Jacobo 2312.03821;  Shadmi, Weiss 1809.09644;  Durieux, Kitahara, 
Shadmi, Weiss 1909.10551, 2008.09652;  Dong, Ma, Shu, Zhou 2211.16515;  Liu, 
Ma, Shadmi, Waterbury 2301.11349

2) Unitarity bounds: SC, Luty 1902.05556;  Fałkowski, Rattazzi 1902.05936;  Abu-
Ajamieh, SC, Chen, Luty 2009.11293;  Abu-Ajamieh 2112.13529, 2203.07410

3) g-2 Muon no lose theorem as an example of nonstandard interaction leading 
to bounded new physics:  Capdevilla et.al. 2006.16277, 2101.10334, 2112.08377

REFERENCES

Thanks!!!!

Spencer Chang, University of Oregon, chang2@uoregon.edu

https://arxiv.org/abs/2212.06215
https://arxiv.org/abs/2304.06063
https://arxiv.org/abs/2312.03821
https://arxiv.org/abs/1809.09644
https://arxiv.org/abs/1909.10551
https://arxiv.org/abs/2008.09652
https://arxiv.org/abs/2211.16515
https://arxiv.org/abs/2301.11349
https://arxiv.org/abs/1902.05556
https://arxiv.org/abs/1902.05936
https://arxiv.org/abs/2009.11293
https://arxiv.org/abs/2112.13529
https://arxiv.org/abs/2203.07410
https://arxiv.org/abs/2006.16277
https://arxiv.org/abs/2101.10334
https://arxiv.org/abs/2112.08377
mailto:chang2@uoregon.edu

