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Initialization
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 Ensuring the same environment is important, this code functions with:
• Python version 3.9.10
• Pandas version 1.3.5
• Numpy version 1.21.6
• Matplotlib version 3.5.3

Required Package Versions
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 You should be able to make this code usable for future projects if you understand how to use matplotlib 
and pandas well

 The ABRABLA program provides two mainly useful files to analyze
• Event File
• Dump File

 The Event file contains A LOT of information so it is usually much smaller in number than dump file (you 
can’t leave on the event switch and run 5 million events without crashing the computer)

• Useful for diagnostics and understanding underlying physics

 The dump file is for when you want to calculate cross sections
• Useful for making rate predictions for future experiments

Quick Foreword
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 The first couple cells aim to elucidate the nature of 
a couple key variables in the ABRABLA program

 Reference the ABLA documentation in 
I:\projects\lisedev\Projects\Abrabla for more

Initial Cells
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 This cell allows you to look up the Mass Excess for 
any nuclide given A,Z

 These are said to be calculated with Liquid Drop 
Model, but there are inconsistencies between LISE 
LDM and the ABLA LDM

 With this code you can interpret the built in mass table 
of ABLA (files MASSINDEX and MASSTAB)

 If you look at the source code of this cell you can also 
learn how the data structure works so you can make 
your own mass table and replace the file for ABLA to 
update it mass excess values

Mass Table
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Event File Processing
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 With the event switch turned on (see documentation @ 
I:\projects\lisedev\Projects\Abrabla), the LMD extension 
file will be generated

 The fourth cell in the ABLA_reader notebook will 
convert this file to a DataFrame object and write to a 
CSV file for you

 Several acronyms are explained here in the comments

 You need to set the path and the filename to provide 
the correct file for processing

Event File Processing
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 This cell is useful for just quickly looking at the 
number of counts of each product for a sanity check

Count DataFrame & Parameter Histograms

 This cell will give a quick idea of the 
distribution of certain parameters
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 The next cell allows you to quickly search for all 
prefragments for a given final fragment and plot the 
histograms of chosen parameters

 The default parameters are
• Impact parameter
• Excitation energy
• Angular momentum
• Z-direction velocity

 After this cell is done running, check your running 
directory for a file that says PreFrag_Search

Pre-Fragment Search

Adjust your 
prefragment and 
# of bins here
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 The next cell shows a 2d scatter plot comparison of two parameters of interest 
(histogram would be better but I didn’t make that)

 You can change the Z and N you are looking at

 And you can change the parameter

Parameter Comparisons
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 This cell is documented in: 
I:\projects\lisedev\Projects\Abrabla)

 This cell is for visualizing gates within gates 
within gates

 You can set gate boundaries manually

 Or they can be calculated

 You can also choose between gating on 
specific final fragments vs parameter 
values

 The cell below has various calculation 
methods for assigning optimal gate values

Gating
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Dump File Processing
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 This first cell will read in the dump file and organize 
it into arrays/lists

 You can set the folder and file path here

 There is a list of acronyms

 The output helps you understand how many 
different decay channels were used (Cumulative 
Group = 7). And you can also see how much of the 
data file was empty by comparing iso groups to non-
empty iso groups

Initial Processing
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 The data must then be formatted and sorted to be 
entered into an excel sheet

 There is two excel sheets made
• Cumulative
• Isotope

 Cumulative is just the sum of all XS for a given 
element for a given channel

 Isotope has all the individual production cross 
sections

Data Formatting
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 The dump file only gives you a raw 
output value for each isotope produced, 
but this number doesn’t tell you how 
many events of that isotope were made

 You can back calculate by dividing the 
raw output by the minimum value (it is 
hopefully equal to 1 count)

 However, I noticed it is possible for the 
smallest value to be a multiple of the 
minimum increment, and there for the 
MIC CALC section was made to look for 
smallest common denominator

 This code works for the sample data 
provided but had issues with other 
ABLA results, so it is currently 
commented out

Additional Calculations – MIN CALC 

 If you want to have
• Number of events
• Probability 
• “Corrected” cross section value 

(Probability X Total CS)

 You can uncomment the MIN 
CALC section and this one 
specific line in the ISO CALC
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 Another calculation that can be performed is on the intrinsic error 
that comes from round the lowest common denominator

 The worst-case scenario is 50% relative error, but usually it is 
much less than this

 This code will check all decay channels and find the max error for 
each and then show the closest value to the 0.5 rounding error

Additional Calculations – ERR CALC


