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Introduction

Vertex reconstruction is essential for
I Non-uniformity correction in energy reconstruction.

I Fiducial volume determination.

I Event reconstruction quality evaluation.

I Background rejection.

Main reconstruction methods
I Charge Center Method.

I Time Likelihood Method.
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Charge Center Method

I Light source deployed at Z0.

I Gamma evenly emitted in 4π solid angle
of Z0.

I Charge center method reconstructs
vertex at 2/3 Z0.
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Time Likelihood Method

When particles like e+, e− or γ, deposit energy in liquid scintillator and
light, define residual time for ith PMT:

ti ,res = ti − tof − t0

where:

I ti : first hit time of ith PMT.
I tof : time of flight for scintillation photon.
I t0: real time of an event.

For point-like events, the residual time distribution obey the formula:
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I σ: systematic uncertainty of first hit time.
I τ1/τ2: time constant of fast/slow component of LS.

The Gaussian term represents PMT TTS effect and exponential term is
responsible for LS luminescence.
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JUNO-doc-3144-v2, from Q.LIU, 2018



Time Likelihood Method

Define Time Likelihood Function.

Λ(t) = −Σi log(f (t))

Calculate the Likelihood Goodness.

I Use Charge Center Method to get
initial value.

I Calculate ti ,res for ith PMT.

I Calculate Likelihood value.

Iteration with Grid Point.

I Find the minimum Likelihood value
point with grid cube, achieve 100
iterations before final result.
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Practice in Virtual Machine

Open Virtual Machine

$ source $HOME/juno-dev/setup.sh

$ cd YOUR-WORK-DIR

$ svn co http://juno.ihep.ac.cn/svn/juno/people/lizy/rec-tutorial/

$ cd rec-tutorial
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Practice in Virtual Machine

gdml.sh : Generate gdml file

$ ./gdml.sh

Ziyuan LI (SYSU) Vertex Reconstruction Tutorial May 13, 2018 8 / 44



Practice in Virtual Machine

gdml.sh : Generate gdml file

$ ./gdml.sh
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Practice in Virtual Machine

sim run.sh : Run Simulation

$ ./sim run.sh
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Practice in Virtual Machine

sim run.sh : Run Simulation
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Practice in Virtual Machine

cal run.sh : Run Calibration

$ ./cal run.sh
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Practice in Virtual Machine

cal run.sh : Run Calibration
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Practice in Virtual Machine

rec run.sh : Run Reconstruction

$ ./rec run.sh
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Practice in Virtual Machine

Makefile : Generate executable file

$ make
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Practice in Virtual Machine

Makefile : Generate executable file

$ make
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Practice in Virtual Machine

RecAnalysis.c : Script to Analysis data
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Practice in Virtual Machine

RecAnalysis.c : Script to Analysis data
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Practice in Virtual Machine

RecAnalysis.c : Script to Analysis data

$ ./genlist.sh

$ mkdir -p rec ana

$ ./RecAnalysis 1
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Practice in Virtual Machine

rec ana/rec ana 1.root : root file to store histogram

$ root -l rec ana/rec ana 1.root
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Practice in Virtual Machine

rec ana/rec ana 1.root : root file to store histogram

$ root -l rec ana/rec ana 1.root
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Practice in Virtual Machine

runjob.sh : Script to run more events for different momentum

$ ./runjob.sh
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Practice in Virtual Machine
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Practice in Virtual Machine
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Practice in Virtual Machine
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Practice in Virtual Machine

resolution.c : Script to draw resolution plot

$ root -l resolution.c
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Practice in Virtual Machine

resolution.c : Script to draw resolution plot

$ root -l resolution.c
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Practice in IHEP Server

ssh to IHEP server : ssh -XY lizy@lxslc6.ihep.ac.cn

Copy Script to your own directory

$ mkdir -p /junofs/users/$USER/juno/tutorial/whu

$ cp -r /junofs/users/lizy/juno/tutorial/whu/vertex
/junofs/users/$USER/juno/tutorial/whu

$ cd /junofs/users/$USER/juno/tutorial/whu/vertex

$ ls
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Practice in IHEP Server

env.txt/env.sh : Environment Setting

$ ./env.sh

$ source $HOME/.bashrc
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Practice in IHEP Server

Modify to your own user name

$ ./modifyUser.sh

gdmljob/gdml.sh : Submit job to IHEP server to generate gdml

$ cs gdmljob

$ cq $USER
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Practice in IHEP Server
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Practice in IHEP Server

simjob/sim run.sh : Submit Simulation job to IHEP server

$ cs simjob

$ cq $USER
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Practice in IHEP Server

caljob/cal run.sh : Submit Calibration job to IHEP server

$ cs caljob

$ cq $USER
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Practice in IHEP Server
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Practice in IHEP Server

recjob/rec run.sh : Submit Reconstruction job to IHEP server

$ cs recjob

$ cq $USER
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Practice in IHEP Server

genlist.sh : Generate file list

$ ./genlist.sh
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Practice in IHEP Server

Makefile : Generate executable file

$ make
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Practice in IHEP Server

Makefile : Generate executable file

$ make
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Practice in IHEP Server

runRec.sh : Run RecAnalysis in a parallel way

$ ./runRec.sh
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Q&A

ANY QUESTION?
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