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GATE

GATE, the Geantd Application for Emission Tomography, incorporates the Geant4 libraries in a modular, versatile, and
scripted simulation toolkit which is adapted to the field of nuclear medicine. In addition, GATE allows the accurate
description of time-dependent phenomena such as source or detector movement and source decay kinetics. The ability to
synchronize all time-dependent components allows a coherent description of the acquisition process and is one of the most
innovative features of GATE. It makes it possible to perform realistic simulations of data acquisitions in time. The example
below shows the simulation of the decay of O-15 (in green) and C-11 (in blue) sources throughout 3 time frames with the
GATE: 0-2 min (left), 7-9 min (centre), and 14-16 min (right). On all frames, one detector has been hidden (gap in the

detector ring) to illustrate the scanner rotation steps.
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In addition to the timing features, a dedicated scripting mechanism extends the native command interpreter of Geant4 and allows to perform and
control the Monte Carlo simulation in an intuitive manner. Moreover, the Geant4 interaction histories or Aits can be further processed to realistically
mimic detector output pulses. This digitization of the hits allows for the modeling of the detector response by using a chain of processing modules
designed by the user. In the example below, GATE has been used to study the effect of detector dead-time (DT) and coincidence time window
duration (CW) on the Noise Equivalent Count (NEC) rate of a prospective small animal PET scanner design. Detector electronic response was
modeled including detector cross-talk, transfer efficiency of the scintillation photons to the photodetector, quantum efficiency of the photodetector,

detector energy resolution, and trigger efficiency.
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Welcome to the GATE user's download pages

GATE release
Release date | GATE version | GEANT4 version (see README) | ROOT version CLHEP version LMF version | gecc version

17/9/2007 gate 3.1.2 geant4 9.0 root 5.14 clhep 1.9.3.1 - 2.03.1 Imf 3.0 gee32to 4.1
4/5/2007 gate 3.1.1 geantd 8.1.p02 root 5.12 clhep 1.9.2.3-2.02.3 Imf 3.0 gec32io 4l
12/4/2007 gate 3.1.0 geant4 8.1.p02 root 5.12 clhep 1.9.2.3 - 2.0.2.3 Imf 3.0 gee 3.2 to 4.0
1/6/2006 gate 3.0.0 geantd 8.0.p01 root S.xx clhep 2.0.2.2 Imf 3.0 gec 4.0
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Introduction

The LMF library contains tools that implement and exploit the List Mode Format

gateg' 1 2 (LMF) developed for the ClearPET project of the Crystal Clear Collaboration.

This format allows to store events of the small animal ClearPET demonstrator

. . on an event-by-event basis. This document describes how to install, compile and

geant4-9-0 y T7 B = ]\ 7%(*4 v A ]‘ "_}l/> execute some examples of the LMF library. And, in the lat part, how to generate
LMF files from a GATE simulation.

An interfile 3D sinogram builder is implemented within STIR (Software for To-

~ N
root 5 . 1 9 /f VA ]‘ ) {ﬁ mographic Image Reconstruction). Figure 1 gives an overview of the LMF library.

CLHEP 2.0.3.1 f ¥ A b _]1/{%(%% 132.0.3.3) — DAQ  GEANT Keyboard

 BUILDER l \ l
N = ¥ 7 PREPROCESSING
| R e oA B - = |

. A EMERBCORD =, 0 o ,
LMF = .ccs and .cch files : CARRIER ; Cﬂéi;cldﬂﬁce

IME

& (30 o ity T




T

FrLwr7a 7o LD5ER

¥ C++D%
AN —
% GATED 4 » IV BAe 343 b =k

¥ ¥, GATEOF 22— F VY 7L




