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PyMoDAQ-Femto
Modular Data Acquisition with Python

For Femtosecond pulse characterization
Sébastien Weber



What for ?

Typical FROG 
Setup

Acquisition of spectra as a 
function of the delay

PyMoDAQ-Femto

Simulations and 
reconstructions



Based on open Source python codes !

http://pymodaq.cnrs.fr
PyMoDAQ Review of scientific Instrument (Submitted)

https://pypret.readthedocs.io 
PyPret :  Geib et al. Optica 6, 495-505 (2019)

http://pymodaq.cnrs.fr/
https://pypret.readthedocs.io/


Complete interface for :
 1) Simulation



Complete interface for :
 2) Acquisition

PyMoDAQ’s Dashboard and its 
control modules

PyMoDAQ’s extension : DaqScan



Complete interface for :
 3) Pulse Shape Retrieval



Complete interface:
 4) With fine exportable graphs



Who did what?

Developped the PyPret package for Non-linear Trace reconstruction

Developped PyMoDAQ and the interface on Pypret

Beta-testing and initial inpulse on PyMoDAQ-Femto 



PyMoDAQ’s Origins

I want to measure data as a function of varying parameters !

Detectors Actuators

● Linear stage
● Rotation
● Temperature controller
● Current
● Voltage
● ...

● Camera
● Analog signals
● Spectrum
● ...

Camera 

Photomultiplicator

Spectrometer

Translation stage 

2 galva mirrors

XY stage 

Laser 
wavelength 

Need for a modular 
Interface



PyMoDAQ’s Overview



Control Modules

DAQ Move : Actuators set/get values



Control modules

DAQ Viewer: Grab data from detectors (0D, 1D or 2D)



Dashboard example

Demonstration



... and its extensions



PyMoDAQ extensions : Scanner

Démonstration



Scan Examples on the Ultrafast Electron 
Microscope: FemtoTEM

Probe current (Pico-amperemeter) as a 
function of laser pulse displacement, axes 

XY mirror M2 

Probe current (Pico-amperemeter) as a 
function of laser polarisation (HWP2)

Probe current (Pico-amperemeter) as a 
function of laser intensity (HWP1)

Probe current (Pico-amperemeter) as a 
function of pump probe delay 

femtosecond 

Pump-
probe 
delay



Stay in touch and contribute
https://github.com/CEMES-CNRS/PyMoDAQ

http://pymodaq.cnrs.fr/



PyMoDAQ-Femto: 1) Simulation

Démonstration



PyMoDAQ-Femto: 2) Acquisition

Démonstration



PyMoDAQ Femto: 3) ReTrieval

Démonstration
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