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Weiszkacer Williams approximation codebase

● Each class definition takes "here's a beam particle and a target," and 
produces everything downstream code needs, the target's mass and charge 
shape, and the collision re-described from the target's own resting point of 
view, so the rest of the notebook never has to think about labs, beams, or 
reference frames again. 



Four Experiment Class definitions declared

● Four of these class definitions are declared
● EIC, muon-beam-dump MuBeD, EIC_far/back



Cross Section Calculation

● Wrapper function
● Is used throughout the rest of the 

notebook: given an Experiment, a mass 
m, an optional integration kernel, and a 
coupling g, it returns the total 
kernel-weighted production 
cross-section in the wanted/requested 
units 

● Performs nested 2D trapezoidal 
integration and integrated the resulting 
1D array over the angle of the beam 
axis of the produced dark boson getting 
to down to a singular cross-section 
value



Exploring a Gold collision

● Originally our pipeline software could not run a gold -e collision simulation 
completely through and return a hepmc file.

● We need to run a heavy ion and electron collision.
● Troubleshooting the heavy ion and electron collision involved exploring the 

roadblock, Pythia8.



Exploring Pythia8

● Pythia8 is built upon many different scripts.
● Our objective concerned two main scripts.



Main121.cc

● Creates the Pythia event generator
● Sets the frame type to 4, only takes 

input from LHEF
● Reads a hardcoded LHEF
● Creates a histogram, as it reads 

events, its looking for particles that 
cannot decay any further and carry 
a charge

● Outputs the final histogram



Main131.cc

● Beams:eCM = 8000.: 8 TeV collision energy
● HardQCD:all = on : hard QCD scattering
● PhaseSpace:pTHatMin = 20.: 20 GeV minimum scattering scale
● 100 attempts
● Skip if event fails



● Hard quark/gluon collision
● Parton shower and hadronization
● Particle decays
● Final event record
● Count qualifying particles per event
● Add each count to a histogram
● Show the distribution across events



Converting hepmc version 3 to version 2

● python3 -m pip install pyhepmc



Converting an lhe file into a hepmc file

● Getting Main131.cc to take in an lhe file only took a few lines to be amended
● The problem we ran into was getting Pythia8 to take in gold ion as a collision 

parameter
● We needed a workaround.



Pythia8 CheckBeam Solution

● Changing the gold ion PDG id into a photon PDG id
● It is nearly the same physics



Milestone 4 Task Matrix
Task Completion: Nikhil Sam Jacob To do:

Understand the 
Weizsacker-Williams 
approximation code base

95% - 1/2 1/2 We still need to confirm this is the 
correct and wanted approach from 
our client/advisor. 

Test the Weizsacker-Williams 
approximation code base

0% 1/3 1/3 1/3 We will still need to confirm this is 
the correct approach before 
implementing this ourselves.

Explore the process of a gold -e 
collision

40% 1/3 1/3 1/3 We have the initial simulation 
running of a gold collision, but we 
want to be able to run our scripts on 
the data output to format the data in 
a readable way.

Write a user manual 10% 1/3 1/3 1/3 We have to write the processes and 
steps required for later parts of our 
updated pipeline



Milestone 5

● Task 1: Confirm that the Weizsacker algorithm is the correct path for us to 

follow.

● Task 2: Testing the Weizsacker-Williams approximation codebase (contingent 

on the confirmation this is the correct path)

● Task 3: Finish a gold e- collision analysis in madgraph and compare it to  p e- 

> p e- xp collision 

● Task 4: Continue writing the user manual, focusing on the later parts of our 

updated pipeline



Milestone 5 Task Matrix

Task Nikhil Sam Jacob

Confirm that the Weizsacker algorithm is the correct path for us 
to follow.

- 1/2 1/2

Testing the Weizsacker-Williams approximation codebase 
(contingent on the confirmation that this is the correct path)

1/3 1/3 1/3

Analyze a gold e- collision at the reconstruction/root level and 
compare it to  p e- > p e- xp collision 

1/3 1/3 1/3

Write user manual
1/3 1/3 1/3



Thank You


