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No Miracles Conjecture

e Every problem can be formulated in such a way that the
solution appears obvious.
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e Example miracle: electromagnetic duality symmetry
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No Miracles Conjecture

e Every problem can be formulated in such a way that the
solution appears obvious.

e Example miracle: electromagnetic duality symmetry
FE o Pt — QY] = 24

e Present in many Goldstone EFTs as an emergent IR symmetry

S= > /d4:v g:0:(z)+ > /d4x 6:0i(x).
[0i]>A

[0:]<A

Universal Non-Universal
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EFT on-shell
o What data defines an EFT on-shell?
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EFT on-shell
o What data defines an EFT on-shell?

o Spectrum of massless Goldstone modes.
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EFT on-shell
o What data defines an EFT on-shell?

o Spectrum of massless Goldstone modes.
o On-shell Ward identities for the unbroken charges

T,L' . An (1, ,n) =0
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EFT on-shell
o What data defines an EFT on-shell?

o Spectrum of massless Goldstone modes.
o On-shell Ward identities for the unbroken charges

T,L' . An (1, ,n) =0

o Adler zero-type low-energy theorems

Ay, (...{e|i>, |¢]}+...) ~ €
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EFT on-shell
o What data defines an EFT on-shell?

o Spectrum of massless Goldstone modes.
o On-shell Ward identities for the unbroken charges

T, - A, (1,....,n) =0

o Adler zero-type low-energy theorems

Ay, (...{e|i>, |¢]}+...) ~ €

e How do we construct the S-matrix?
= Subtracted Recrusion:
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Partially Broken Supersymmetry

e Simplest Example:

N=2-N=1
Vector Goldstone multiplet Chiral Goldstone multiplet
v o+ oy o + o
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Partially Broken Supersymmetry

e Simplest Example:

N=2-N=1
Vector Goldstone multiplet Chiral Goldstone multiplet
v o+ oy o + o

e Goldstone fermion low-energy theorem:

An (Aeli), [T}t ) ~ €
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Partially Broken Supersymmetry

e Simplest Example:

N=2-N=1
Vector Goldstone multiplet Chiral Goldstone multiplet
v o+ oy o + o

e Goldstone fermion low-energy theorem:

n (- Aeli) [y to) ~ €

e Subtracted recursion valid at leading order A, ~ O (A™*):
+1 A1 +1/2 YH1/2 Y172

1t v
(4 (A (4

51 =il -1 Y172 »—1/2 p=1/2
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Recursion Implies Conservation

At FH1 A+ p+1/2 Wp+1/2 p+1/2

() 2 (42

A1 41 A1 »=1/2 p=1/2 W=1/2

e Fundamental interactions seperately conserve:
© Bosonic helicity: n} —n>

S
o Fermionic helicity: n;; — n;;
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Recursion Implies Conservation

1 At
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e Fundamental interactions seperately conserve:

© Bosonic helicity: n} —n>
o Fermionic helicity: n;; — n;;

e Gluing preserves total charge:
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Recursion Implies Conservation

y Tt
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e Fundamental interactions seperately conserve:

© Bosonic helicity: n} —n>
o Fermionic helicity: n;; — n;;

e Gluing preserves total charge:
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® Universality: Any model with N' =2 — A = 1 spontaneous
supersymmetry breaking must have both an emergent fermionic chiral

symmetry and an emergent electromagnetic duality at very low energies

Callum R. T. Jones jonescal@umich.edu

>/
The S-Matrix of Partially Broken Supersymmetry 6



Thank you!

Callum R. T. Jones jonescal@umich.edu The S-Matrix of Partially Broken Supersymmetry



