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The Problem

Imagine you work in HEP with Julia and you need some particle information …

… and your screens look something like this:

Lookup and 
hardcode values
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The Problem

Imagine you work in HEP with Julia and you need some particle information …

… and your screens look something like this:

Lookup and 
hardcode values

Write an own
native julia package
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Corpuscles.jl in a nutshell

GitHub

● Native Julia package
● Uses same CSV table like SciKit-HEP 

 → Official catalog slightly modified/fixed
● Mainly based on info encoded to PDGID

 → PDGdb.jl seems to provide a lot more additional info:
 e.g. decays and branching ratios ...

● Values are given using Unitful.jl

https://github.com/JuliaPhysics/Corpuscles.jl/tree/master
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How does it work ...

the start ...

VALUES

struct MeasuredValue{D}
    value::Quantity{T1,D,U1} where {T1 <: Real, U1 <: Unitful.Units}
    lower_limit::Quantity{T2,D,U2} where {T2 <: Real, U2 <: Unitful.Units}
    upper_limit::Quantity{T3,D,U3} where {T3 <: Real, U3 <: Unitful.Units}
end

Mass & Width
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How does it work ...

the start ...

VALUES

PDGID

struct PDGID <: ParticleID
    value::Int32
    Nj::Int8
    Nq3::Int8
    Nq2::Int8
    Nq1::Int8
    Nl::Int8
    Nr::Int8
    N::Int8
    N8::Int8
    N9::Int8
    N10::Int8

    function PDGID(value)
        d = digits(abs(value), pad=10)
        # splatting in `new()` is only supported in Julia 1.2+
        return new(value, d[1], d[2], d[3], d[4], d[5], d[6], d[7], d[8], d[9], d[10])
    end
end

What the 
hell
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    N10::Int8

    function PDGID(value)
        d = digits(abs(value), pad=10)
        # splatting in `new()` is only supported in Julia 1.2+
        return new(value, d[1], d[2], d[3], d[4], d[5], d[6], d[7], d[8], d[9], d[10])
    end
end

What the 
hell

Used by the helpers to check properties by 

the ID definition
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How does it work ...

the start ...

VALUES

Helpers
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Performance

What it looks on the first view:
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Performance

Compare to a dictionary:



 ECAP JuliaHEP Johannes Schumann / University Erlangen-Nürnberg 2023-11-07 11

Performance

The struggle mainly comes from splitting the number into its PDGID parts:



 ECAP JuliaHEP Johannes Schumann / University Erlangen-Nürnberg 2023-11-07 12

Hands-On

Pluto example with some functions 
in the Indico!
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Summary

13

● Native package for PDG definitions and MC numbering scheme
 … → nothing tooooo fancy, but very helpful

● Planned Improvements / Outlook:
 → Use sqlite database (by using PDGdb.jl ;)
 … → add more helpers
 → Expand it to whole nucleii 
 … or make a smooth transition of the interface to PeriodicTable.jl
 → Completion of the docs: JOSS paper still todo



Thank You
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