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We need to predict what we will see in an experiment to be able to make 
inferences through models of processes of interest.

It ultimately amounts to solving the integral above.

The Problem
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We're going to focus on 
these parts of the 

integrand.



L. Pickering    5

The Plan
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Aaron's talk from Monday

● We have heard, starting with Aaron about all the amazing and 
sophisticated models of neutrino–nucleon and neutrino–nucleus 
reactions.

https://indico.cern.ch/event/1331901/contributions/5883069/attachments/2870446/5026240/meyer-lecture1-singlenucleon.pdf
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Aaron's talk from Monday

● We have heard, starting with Aaron about all the amazing and 
sophisticated models of neutrino–nucleon and neutrino–nucleus 
reactions.

● Your mission, should you choose to accept it, is to implement a Llewellyn 
Smith MCEG from the differential cross section up!

1. Start with a differential cross section in 
some interaction kinematics, Enu, Q2

2. Apply any kinematic constraints

3. Integrate to a cross section

4. Sample from the cross section

https://indico.cern.ch/event/1331901/contributions/5883069/attachments/2870446/5026240/meyer-lecture1-singlenucleon.pdf
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● An intuitive understanding of the technical steps between writing down a 
theoretical model and making stochastic predictions of what an 
experiment might expect to see were that model to be a good 
description of nature.

● How rejection sampling and MC integration works.

● That while modern generators are quite complicated, the fundamentals 
are understandable and implementable in not-too-many lines of code.

● That numpy is utter magic.

Learning Outcomes

Neutrino Event Generators (Technical)
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This course will be mostly hands on, with the pace somewhat dictated by 
you.

I will start with a short primer on the core python techniques that we will use. 
This is not a python course.

I will walk through a Jupyter notebook, stopping occasionally to allow you to 
answer short questions by poking and prodding the toy generator that we 
will build together.

There will be some longer homework options that we may or may not get to.

Structure Of This Course

Neutrino Event Generators (Technical)
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Ask questions!

Stop me!

Ask me to slow down or try explaining something again!

There are no stupid questions: I genuinely lost 2 full days doing some 
relatively simple algebra in making this course. 

I would rather we covered ¼ of the material and some of you built up new 
foundational understanding of MC techniques than we get to the end of the 
notebook.

Structure Of This Course

Neutrino Event Generators (Technical)


