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T2K LAr: Overview

• A long baseline (L=295km) neutrino oscillation experiment foreseen to start in 
Japan, 2009.

• High intensity neutrino beam generated in the J-PARC 50GeV PS in Tokai and 
Super-Kamiokande as a far detector (off-axis).

• 4 detector sites: 140 m, 280 m, 2 km and 295 km.
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T2K 2km complex
• 100ton LAr TPC + 1kton WC + MRD

• A LAr TPC has been proposed as fine    
grained detector for the 2km facility. 

•Ad hoc software has been developed for 
MC generation of the events and their  
reconstruction.
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Liquid Argon TPC

continuosly sensitive
self triggerable
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Tools

Input File.txt from 
NUX/NEG/NUANCE 
neutrino generator

Geant4 simulation of 
the event with 

a .g4root output file

Reconstruction of the 
event using Fullreco from 

the .g4root file

• T2KLAr software is made up of two packages:  

* G4T2K:   ‘standard’ Geant4 simulation of the detector

save information of each event in a TObject

export to a TFile (.g4root)

* Fullreco: detector response simulation

event reconstruction, ADC     hits     clusters     tracks 3D image

batch mode  / GUI interactive mode (Qscan)

• The full chain to produce and process a neutrino MC event is the following:



ROOT Workshop 05,  September 28 6Y.Ge (ETH Zürich)

QScan
• In QScan it is possible to use all the analysis tools and functions of Fullreco.
• Qscan is QtROOT based since 2004 (ROOT v4.00.08). 
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Use of Root Classes

TCanvas

TGraph

υμ + n → p +μ-

dE/dx ~ Range (μ-) dE/dx ~ Range (p)

•The main advantages are the use of root classes for physical analysis (TGraph, TH1F, 
Fits, …) and the straight forward use of the graphics (e.g. OpenGL Viewer).
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Use of OpenGL

A quasi elastic event
υμ + n → p +μ-

in the inner target (water)

recoil proton momentum = 660 MeV/c
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Qscan on Mac OSX

• Although it has not been “straight” forward, it was possible to 
compile Qscan on Mac OSX

• We used gcc 4.0.0 to compile qt3.3.4 and root 4.04.02f (in order 
to compile it properly we had to select the --disable-cern option) 
on a iMac G5 with OSX 10.4.2

• The main issue was to modify the Makefile in order to build a 
true mac application (with its structure such as Contents, 
info.plist, …)
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Qscan on Mac OSX (2)

OpenGL

Widgets in the “native” aqua interface
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