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Numerical Analysis
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PRyMordial: The First Three Minutes,

Within and Beyond the Standard Model

Anne-Katherine Burns, Tim M.P. Tait, Mauro Valli

Abstract. In this work we present PRyMordial: A package 

dedicated to efficient computations of observables in the Early 

Universe with the focus on the cosmological era of Big Bang 

Nucleosynthesis (BBN). The code offers fast and precise 

evaluation of BBN light-element abundances together with the …
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Perturbative Approach
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Abundance

•
∆𝑣

𝑣
= 𝑆

∆ℎ

ℎ
    →   Electroweak effects  

•
∆Λ𝑄𝐶𝐷

Λ𝑄𝐶𝐷
= 𝑅

Δ𝛼𝐸𝑀

𝛼𝐸𝑀
 + EW terms      →      QCD effects



Code Adaptation • alphaem
• GF
• mZ
• me
• mn
• mp
• GN
• kappa_p
• kappa_n
• radproton
• tau_n
• gA
• Vud

• fannFD
• fscatFD 

• mA
• Agndecay 
• Cndecay 
• deltandecay 
• Lndecay 
• Sndecay 
• NLLndecay

• nue_ann.txt, 
nue_scatt.txt, 
numu_ann.txt, 
numu_scat.txt

• QED_d2P_intdT2.txt, 
QED_dP_intdT.txt, 
QED_P_int.txt
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R=60, S=240

GF from tau_n, using masses

Different Models and 

Parametrisations



Comparing to Existing Results



Next Steps

• Interpreting results

• Filtering models

• Comparing to observational data

→ Including new and future data

• Restricting certain values

• Testing a broader set of parameters

• Proposing new models
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Thank You!
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