
Event Reconstruction
Dr. Donglian Xu

(taking all the credit ʻ)
Kevin Ghorbani

Conor Kirby
Ben Hokanson-Fasig

William Luszczak
Bunheng Ty



● What was our Project?

● The Physics Behind our Project

● Nuts and Bolts (description of the process)

● Results of Analysis

● What we Learned

Outline



What was our project?
● Goal: Construct an energy estimator for any event (optimised for single 

cascade) so that we have a function we can use to find an estimated value for 
visible energy, given the total charge (Qtot) collected in the IceCube detector.

● To find this function we used simulated NuE events (100 GeV - 100 PeV) for 
which we could find both the energy deposited and the charge collected. We 
then plotted the energy vs the charge for each event in a 2d histogram.

● Using the histogram we took the mean value of the energy for each value of 
charge collected, and fitted a polynomial function to those data points.

*Used simulation data from file:

/data/sim/IceCube/2011/filtered/level2/neutrino-generator/10648/00000-00999/
Level2_IC86.2011_nugen_NuE.010648.000316.i3.bz2
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Neutral Current(NC) vs. Charge Current(CC) events

For both types of events, we had to approach data interpretation differently in order to ensure 
we used the correct visible energy.  For the CC interaction we collected data on the lepton 
and hadron produced in the interaction, but for the NC interaction only the hadron energy 
was visible
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● To calculate the charge collected by the DOMs, we pulled the charge data 
from each PMT pulse in units of PE and summed them for the duration of the 
event.

● To calculate the energy deposited in the detector by an event, we took any 
events in a frame that started from neutrinos, summed the energies of any in-
ice neutrinos produced by the event, and subtracted off the energies of 
neutrinos leaving the detector. This allowed us to collect the visible energies 
from both CC and NC events.

How did we find charge and energy?
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Results

Fit a cubic with 100 bins 

fit = [ 0.00902597 -0.16231309  
1.62779889  1.50695517]

χ2 = 91.368931806



Fit a line with 10 bins

fit =[ 0.71113522  2.99988121]

χ2 = 10.780107699

Results



Results

Fit a parabola with 10 bins

fit = [-0.04450927  1.09219117  
2.31299158]

χ2 = 10.4971936556



Results

Fit a cubic with 100 bins

fit = [-0.01782318  0.1843744   
0.20363661  3.32055109]

χ2 = 10.5603018162



What we Learned / Re-Learned
● How to use python to read in and find appropriate data in an i3 file

● How to make nice histograms

● How to differentiate CC and NC events

● What this “qtotal” thing is all about

● Ways to fit functions to binned data


