
Analysis of 
interferometry data 

Tommaso Vinci Theory and Simulation of Photon-Matter Interaction. July, 3rd 2018 



• nanosecond optical lasers are the only way to explore 
Mbar regime and T ~ 1eV


• X-ray gives insight of this matter (diffraction, spectrum)

Coupling optical and X-ray
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Laser matter interaction

PIC



Open-source: smileipic.github.io/Smilei 

• code & diagnostics distributed  

under CeCILL B license 
• documentation and code

Collaborative & Multipurpose

• Co-development between  

HPC specialist & physicists 
• Github & continuous integration 
• from laser-plasma interaction  

to astrophysics

A teaching & research platform

• teaching at the Master level  

& international training workshop 
• 6 PhD thesis 
• 2 post-doctoral fellowship 
• 11 scientific papers

Advanced physics modules 

• QED processes under extreme light (Apollon & ELI)

• Field ionization

• Binary collisions & impact ionization

High-Performance Computing: 

• massively parallel (tested up 240k MPI tasks) 
• hybrid MPI-OpenMP parallelization 
• dynamic load balancing 
• HDF5/OpenPMD I/O

Francesco Massimo

PIC code

http://smileipic.github.io/Smilei


SMILEI PIC first training workshop, Nov. 6-7 2017

Second will be in January or February 2019

https://smileipic.github.io/Smilei

https://smileipic.github.io/tutorials



Laser matter interaction

Radiative hydrodynamic
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Interferograms
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Neutrino…

… another image processing tool

Collaboration 
A. Flacco



Neutrino…

… another image processing tool

Collaboration 
A. Flacco



Mac

Linux

Windows



What it does



What it does



Python



Python



Wavelet analysis
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Wavelet analysis
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Find the best by changing the Gabor interfringe
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Where is it? 
https://github.com/NeutrinoToolkit/Neutrino/releases



Build chain



Build chain
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Build chain

Win Linux Mac 
executables



FROM ubuntu:17.10 

RUN apt-get update -qq && apt-get install -yy git pandoc cmake qt5-default libnetpbm10-dev libhdf5-
dev libfftw3-dev python-dev libhdf4-dev  g++ build-essential libtiff5-dev libgsl-dev qtmultimedia5-dev 
qttools5-dev libqt5svg5-dev libqt5scripttools5 qtscript5-dev libqt5multimediawidgets5 qttools5-dev-
tools lsb-release libcfitsio-dev libhdf4-dev libhdf5-dev libhdf5-100 python-numpy 

RUN apt-get install -yy opencl-clhpp-headers libclfft2 libclc-dev opencl-c-headers ocl-icd-libopencl1  
libclc-dev beignet opencl-headers ocl-icd-opencl-dev libclfft-dev 

RUN git clone --recursive https://github.com/NeutrinoToolkit/Neutrino.git 

RUN cd Neutrino/PythonQt && mkdir Linux && cd Linux && cmake -UQT_QMAKE_EXECUTABLE -
DPythonQt_Wrap_QtAll=TRUE -DQt5_DIR=/usr/lib/x86_64-linux-gnu/cmake .. && make -j$(nproc) install 
&& cd ../.. 

RUN cd Neutrino && mkdir Linux && cd Linux && cmake .. && make -j$(nproc) package



Unknow to experimentalists

https://github.com/NeutrinoToolkit/Neutrino


