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can no longer be neglected.

Computing mass splittings
◦ Begin by looking at mass splittings
◦ Observable on their own
◦ Depend on electromagnetic and strong isospin breaking effects we can measure

This work
◦ Apply the RM123 framework to baryon mass splittings.

◦ We measure all 40 baryons of J =
1

2
and J =

3

2
◦ Compute 19 linear independent splittings of the SU(2) multiplets

Goal: Implement a first-principles framework for computing baryon mass splittings
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Cancel in mass difference in the SU(2) limit!

Need to compute the remaining corrections for mass splittings.

Mass insertionPhoton exchangeSelf energy
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Implementation strategy
Apply a QED phase to the selected propagator:

Shift the mass of the relevant propagator:

Construct derivatives from finite differences
QED derivatives:

Mass derivatives are obtained analogously by finite differences.

Construct baryon correlators

Example for three distinct quark flavors
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Combined EM + CM = QED correction
(highly correlated)

Time derivative of the ratio

Multiple valence light quark masses
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Finite-volume 
correction applied!



Preliminary mass splittings for the SU(2) 
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J=1/2 J=3/2

The framework reproduces the qualitative pattern of the experimental splittings!
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Summary
•Implemented a general computational framework for baryon mass splittings. 

•Numerical implementation based on modified propagators and finite differences. 

•Preliminary 𝐽 =
1

2
and 𝐽 =

3

2
splittings reproduce the qualitative pattern of the experimental 

splittings. 

•Current work: improve statistics and assess systematic uncertainties.

•Future work: sea-valence contribution

MEASURING MASS SPLITTINGS IN BARYON SU(2) MULTIPLETS - LATTICE 2026 13



Thank you for your
attention!
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