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Goal of the practical:

Preamble

e Learn how to use the Simulator

e Use the Retriever to

process the data and export results

e Use PyMoDAQ to simulate real lab experiment (SHG FROG, DSCANs) and load data into the retriever

57 PyMeDAQ Femto Simulater
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Pulse Source:

[\l Pulse Se
FWHM (fs):
Shaping type:
Npulses:

~ Taylor Phase:
Dely (fs):

GDD (fs2):
TOD (fs3):

' Gaussian Phase:
Amplitude (rad):
dlambda:

N Algorithm Options:

Method:

NL process:

lambdad (nm):
Npoints:

Time resolution (fs):
e
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Autolimits?:
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Simulator

Retriever

Refriever

FEOH R

Started retriever ‘copra’
Options:
namespace(alpha=0.25,
callback=<built-n method
emit of

PYQIS. QtCore. pyqtBound
Signal object at
0x000001A948514300,
maniter =30,
status_sig=<bound
PYQT_SIGNAL status_sig
of RetrisverWorker object
at

0x000001AS47708340>,
step_command=<builtin
funclion processEvents’>)
Initial trace eror R =
1.4744563690e-02
Starting retrieval...
iteration trace error
~6.3311416712-03%

z

~3,5172238543-03%

3

~2,6071434925e-03*
~1,6131902239e-03*

~ approximate trace error

* accepted as best trace
error

Settings
Parameter Value
FWHM (nm) 76.4892136725
Wavelength Size 512
Scaling (m) 1e-08
R Processi

v Grid settings:
lambda0 (nm):
Npoints:

Time resolution (fs):

v Trace limits:

Crop Trace?:
0

¥

width:
height:

~ Substract background:
Substract?

Wit
wil:
Process Spectrum 1
Process trace

Process Both

771.092246547
801
0.5

|
35
113
342
573

|
273.97260274
508.219178082

-

Alge type:

Verbose Info:

Max iteration:

Initial Pulse Guess
FWHM (Fs):
Phase amp. (rad):

Start Retrieval

<

Stop Retrieval

ra

30

100
0.1

Typical
FROG Setup

Iris

Acquisition




Si mu IatO r (pymodag_femto) C:‘\>simulator
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" PyMoDAQ Femto Simulator - O X
Parameter Value -— /’ H
Show Pulse A€ Q=W Practical (plot and export graphs):
e time domain frequency domain
Show both Lo _q y 1) 5fs SHG Frog with :
Pulse Source: Simulated 2.0 25 B 75 ° 200 fSZ GDD
- T 0 s . 2200 GDD
FWHM (Fs): 3 1.5 1 5 5 e Conclusion ?
PUISe Sha per Shaping type: Taylor E._"' F—25 E E‘: 0.6 23 E. 2) 5fS PG FROG
o Taylor spectral phasg Npulses 1 21, o 2 o @ 5
G H I v Taylor Phase: % ) F—50 % 0.4 0 b b 200fs*> GDD
. aussian tempora Delay (fs): 0 E s = L 558 e« -200fs® GDD
phase —Pr GDD (fs2): 50 0.51 7 0.2 s « Conclusion
e multipulse Ll — L 100 3) 5fs PG FROG
Gau):slanl_Phdase(. o 0.0 4 0.0 4 F—-75 e 500fs> GDD
mplitude (rad): T T T T
S 50 0s 200 fs 500 nm 1 pm e Conclusion
| v time wavelength  Increase temporal axis (Npts)
Algo. options —p»  Method frog . : 4) 20fs SHG-FROG
g P NL process: pa | AEIPQEV » Gaussian phase (amp=1rad,
, v iy dt=10fs)
Temporal Grid amesmy ' « Same but 2 pulses Delay 25fs
— points:
(for 'I:ft) » Time resolution (fs): 0.5 100 fs 0.8
.
Units: nm 50 fs 0.6
Plot 0 ﬁons Autolimits?: %
— Set Limits:
p » Autolimits Threshald: 0.01 © 0s 0.4
Npts: 512
0.2
—-50fs
0.0
400 nm 600nm 800nm 1lpm 1.2 um
Wavelength
£ >




Ret riever (pymodag_femto) C:‘\>retriever
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l(_jc;?cg Sin&i?adtor Method and
cata jelfiuting nonlinearity
file from it
V i PyMoDAG Ik(riever N - X
\\ Main Dataln ‘

Processed Data wetrieve Retrieved Data

‘ Method: dscan w

ML process: shg
Material: F5
.
v Loaded file: ~N
C:

\Datal2021420210315\Dataset_20210315_
001\Dataset_20210315_001.h5

Loaded node: fRaw_datas/Scan001,T
“ Trace Info
WID (nm) 780.566715128
FWHM (nm) 95,2389277432 \
Param Size 4 N infos
Wavelentgh Size 512 /
Scaling (m) 1e-09

Scaling Parameter  1e-15
* Spectrum Info
WID (nm) 803.543283834
FWHM (nm) 85,2354945141
Wavelength Size 512
Scaling (m) 1e-09 W




Retriever: preprocessing
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B PyMoDAQ Retriever

Main  Dataln

'u

Processed Data Retriever Retrieved Data
| Parareter Value X
Y8 Algorithm Options:
Method: dscan
NL process: shg
Material: Fs

Data Info

|
Il Frocessing

v Grid settings: . ...
lambdal (nm):  771.128519191 FFT Gnd deﬁnlhon
Npoints: 801
Time resolution (fs): 1

v Trace limits:

Crop Trace?: - —
x0: 119

in i Limiting the trace
heght -

T Substracting some

= wil: 165.424794697

- e background

Process Spectrum n

Process trace

Process Both
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B PyMoDAQ Retriever

Main Dataln

Retriever: retrieval algo

Live infos

ieved Data

Started retriever 'copra’

Options:

namespace (alpha=0.25,
calback=<built-in method emit of
PyQt5. QtCore. pyqtBoundsignal
object at 0x000001FB7FE360ED >,
maxiter =150, status_sig=<bound
PYQT_SIGNAL status_sig of
RetrieverWorker object at
0x000001FB0664A280 =,
step_command=<built4n function
processEvents=)

Initial trace error R =
1.0758062475e-02

Starting retrieval. ..

iteration trace error
1 ~3,3878593342e-03
2 ~G, 1182733836203

Settinas
Parameter Value
Tirme resclution (fs): 0.5

“ Trace limits:

Crop Trace?: [l
wl: ]
yO: 30
width: 711
height: 186
“ Substract background:
Substract® |
wil: 404,305283757
wil: 1239.13894325

Process Spectrum n
Process trace

Process Both

Algo type: copra
Verbose Info:
Mazx iteration: 150
v Initial Pulse Guess
FWHM (fs): 0 |-

Phase amp. (rad): 0.1

Start Retrieval

Stop Retrieval

Retrieval algo options




Acquisition
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1) Base Configuration file

87 PyMeDAQ Dashboard
File | Settings Preset Modes Overshoot Modes ROIMedes  Remote/Shortcuts Control  Extensions 7

Show log file
Show ¢ ion file

Quit

Restart
Overshootfile
Layout file
ROl file
Remote file

Actuators Init.
Detectors Init.

7 Configuration entries ? X

Parameter Value

Config path C:\Users\weber\pymodaq_local\config.toml

DEBUG
DEBUG

Debug_level:

Debug_levels:
Check_version:

gl User:

User name

Al Presets:

Default_preset for_sd w

Default_preset_for_logger preset_d

-

Al Scan:

Default: ScanlD

~ Scanld:
Type: Linear
Start: -100
Stop: =
Step: 1
Scan2d:
Tabular:

Save Cancel

2) Experiment Configuration file (preset)

e

Log level |

| W3 PyMeDAQ Dashboard

File Settings | Preset Modes = Overshoot Modes ROl Modes Remote/Shortcuts Control  Extensions 7
Mew Preset

Paramet
ki Modify Preset

Load presets  » femto

Al Loaded pres

Preset file
Overshoot file

preset_adaptive
preset_default
Layout file

ROl file

Remote file

Actuators Init.
Detectors Init.

——

To edit the content
Use « Modify Preset »

B Fillin information about this manager

Parameter Yalue

Filename: femto
Use PID as actuator: [

v
v Actuator 00
Mame: Delay
Init?:
Settings:
v Actuator 01
Mame: Wedge Translator
Init?:
Settings:
v Actuator 02
Marne: Glass Insertion
Init?:
Settings:

v Det 00
Mame: SHG FROG Setup
Init?:
Settings:
v Det01
Mame: DSCAN sprectrometer
Init?:
Settings:
Add ~

Add ~
-

Save

Cancel




Settings up the control Modules

CEMES

B PyMoDAQ Dashboard: femte — X
File Settings Preset Modes Overshoot Medes ROl Modes  Remote/Shortcuts Control  Extensions 7
Wedge Transistor (Giass Insertion
Parameter Value - Wedge Translator Glass Insertion Delay
lenle =, I — —

B 1 oaded presets : om : om : olE

Preser e fembo.an Actuator: | Mack Actuator: Actuator: | Mock

Layout file

RO file Q Quit Quit

Re te fil
. Sunsis Current value: @ Current value: @ Current value: @

) ; 0.000000 | 0.000000 | 0.000000 |

ass Insertion L

\Madne Tranclator & hd

2021/03/22 10:37:57: Preset mede (femtoxml) has been
2021/03/22 SHG FROG Setup: Snap
2021/03/22 10:38:28: DSCAN sprectrometer: Snap
2021/03/22 10:38:34: DSCAN sprectrometer: Snap
2021/03/22 10:38:38: DSCAN sprectrometer: Snap
2021/03/22 10: DSCAN sprectrometer: Snap
2021/03/22 10:

7: DSCAN sprectrometer: Snap

5HG FROG Setup Settings SHG FROG Setun PNPS

DSCAN sprectrometer SHG FROG Setup
LIS 1T AL A SR IFCIFEEAE
DSCAN sprectrometer: Snap SHG FROG Setup: Snap
Parameter Parameter

" " Npulses: 1
Main Setting Pulses separation: 100
Rl Detector Settings ) v Taylor Phase:
e o Delay (fs): 0
Simulation s g GDD (fs2): 50
Show fund. spectrum: [ TOD (fs3): 500
Show Trace: v Algorithm Options:
Pulse Source: Method: frog
g — NL process: shg
Alpha (rad): 1
Shaping type: Taylor Gzmma (Hz): 10
Npulses: 1 v Grid settings:
Pulses separation: 100 lambdaD (nm}: 750
~ Taylor Phase: Npoints: 1024
Delay (fs): Time resolution (fs): 0.5
: v Plot settings:
Units: nm
Autolimits?:
Set Limits?:
Autolimits Threshold: 0.01
Limit min:
Mpts:
lambdad (nm): v Spectrometer settings:
Mpoints: 1024 Min Wavelength (nm):
Time resolution (fs): 0.5 Max Wavelength (nm):
Plot settings: Npoints: 512

W(Emue: .




e DAQScan Extension: loading and metadata

B PyMoDAQ Dashboard: femto

File Settings Preset Modes Overshoot Modes ROl Modes Remote/Shortcuts Copftrol
Logger Remote controls

Parameter Value £

Extensions 7
Wedge Translati  DoScans

Log data

Log level DEEUG
Al Loaded presets

Preset file femto, xml
Overshoot file

Actuator:  Mock

| Initizlization | O
 quit

-
Pl Current value: .
k

20.000000

Layout file
RO file
Remote file

2021/03/23 0%:41:23: Preset mode (femtoxml) has been

- >~ —
B Fill in infoermation abo@ 7 > B " Fill in information abo@ ? >

Parameter Value

Pararneter Yalue
Al Dataset information

v . .
Author: Seb Weber Scan information

Meta d ata Date/time: 23/03/2021 09:42 Author Seb Weber

Sample: Date/time:  23/03/2021 09:44
Experiment type: )
v Description: Scan typer  ScanlD

Scan name: Scan000
w Description:

1 hdf5 file == 1 dataset . -1 Qataset == many scans
General information about Specific information about each scan
the file content




DAQScan Extension: Scanner
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B python

File Settings
1D plot 2D plot
it Set Scan Init Positions ==Be—=R =B 1 ReruB e = T el
XQ = . | ..h| || :l'___;! ,Q,' £ | | Em -* b I el | [V|Red [V] Green [ Blue l | |a| Move at doubleClicked
Parameter Value General Settings
bl Actuators/Detectors Selection Save Settings
v detectors Scanner Settings
Det 1D Parameter Value
Det 0D B
calculate_positions
v Actuators
et A N steps: 11
eta Axis
: Scantype:  ScaniD
Yaxis X
Xaxis v Scan1D settings
Scan type: Linear
Start: -2
Moves done? 0
R 4 ?0 stop: 3
ections aone:
Step: 0.5
Data dimensions
=2 load_xml
Actuators positions =
save_xml

Module manager Scanner Ul

Initializing |11 |10 O
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DAQScan Extension: Acquisition

Selection of 1 detector

and 1 actuator

Parameter

bl Actuators/Detectors Selection

w detectors

w  Actuators

Moves donef a
Detections done? 0

Value

Sprec eter

((SHG FROG Setup

T —

Delay )
nsertion

Wedge Translator

Data dimensions

Actuators positions

B ]

Calculate positions: =

M steps: 301
Scan type: ScaniD

w ScaniD settings
Scan subtype: Linear

Loss type

Start: -100
stop: 200
Step: 1

Load settings

Save settings

Setting up the scan

DL LA W LA P LA R o o e

Checking and starting

1D plot 2D plot

W  Or B9 I ¢ fa
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B python

File = Settings
Load file

Show file content L
Value
Il Actuators/Detectors

v detectors

Set Scan Init Positic

E D SCAN "sp rect-ro m et-er

DAQScan Extension: Browsing data

B PyMoDACQ H5Browser

File 7
Node o Parameter Value
v ¥ S5HG FROG Setup settings
~ Raw_datas Main Settings:
¥ 5can000 v Detector Settings
v DetectorDD0 Controller Status: Master
v DatalD v Simulation settings:
¥ ChoDD Show fund. spectrum: ]
Data Show Trace: O
*_axis Pulse Source: Simulated
v Live_scan_1D v Pulse Settings:
¥ Eho00 FWHM (fs): 5
Data. Shaping type: Taylor
K _axis MNpulses: 1
Move000 R Pulses separation: 100
Scan_x_axis w
<
[l Cpen Tree |l Open Selected = Close Tree
Parameter Value G
CLASS CARRAY
TITLE
VERSION 1.1
backend tables
data_dimension 10
dim DatalD
distribution uniform
dtype floatbd
name SHG FROG Setup
scan_subtype  Linear
scan_type scan1D
shape (301, 512)

source raw

~| T AT R
# W4 A oL

FEHW® 4 A~ L
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B PyMoDAQ Dashboard: femto

File Settings Preset Modes Overshoot Modes ROl Modes  Remote/Shortcuts Control | Extensions 7

Retriever Extension: analysing data

e Remote controls | De!ay Do Scans ‘
0 evel DEBUG [— > Eriidials I
B m ‘ o I FemtoRetiever | Load Trace Load Trace Load Spectrum
e [ ] ¢ from last Scan from file from file
B PyMoDACQ Retriever — O x
Practical (plot and export o paln
graphs):
Retrieved Data
Parameter Value e

1) 5fs SHG Frog with :
e 50fs>GDD
e 500fs3 TOD
e Conclusion ?
2) 5fs PG FROG
e 50fs2 GDD
e 500fs3 GDD
e Conclusion
3) 5fs SHG Dscan with :
e 50fs2GDD
e 500fs3 TOD
e Conclusion ?
* Take care of scaling,
algo,...

Method:
NL process:

A Data Info
¥ Loaded file:

frog
[=lu] L

Loaded node:

* Trace Info
WID (nm)
FWHM (nm)
Param Size
Wavelentgh Size
Scaling (m)
Scaling Parameter

v Spectrum Info
WIO (nm)
FWHM (nm)
Wavelength Size
Scaling (m)

gl Processing

7584.552259678
115.841904453
3

512

1e-09

1e-15

803.543283834
85.2354945141
512

1e-09




1 Retriever Extension: real actuators

Spectro/(l Insertion of wedge

Iris  Delay from linear stage : not of glass ??
Spectro. |4 R :
units in mm not fs ?? :
f=25cm i e
At=2A—L i tan (o) = AL
. 4 | =250
filte ” ae =20 i a=25
i ~ e S AIns=ALtan(c)~0.47 AL
- delay At ,~6666.666A L,
Delay Parameter Value Gfass.rﬂsemoﬂ Parameter Value

Actuatortype:  GlassInsertion
Actuator: | Del Actuator type: Delay Actuator: |GlassInsertion Controller ID: e =)
ator: [y Controller ID: 6471 =) :

- ozt = 1 . .
Initialization C} TCP/IP options: nitialization C} TCP/IP options:
hd 3 bl Actuator Setti :

XQ i Actuator Settings: XQ : ettings.

I it com28 G Com port: COomM23
om port: a t value: :
Current value: &) T o 20 LoElite = Eanuit[srl'ns]. ;m
0 000000 LEJHI:S: ;501 _10-000000 Epsilon: 0.01
. silon: .
iy Timeout (ms): 10000
Timeout (ms): 10000
v Bounds: v Trace Info hd Bmlsml-sB . 0
et 2
Set Bounds:  [] WID (nm) 382, 738511791 " ounds: :
in:
Min: ] 9 FWHRM (nim) 29.0589264719

Masc: 1 9 Param Size 3
5 Wavelentgh Size 512
G

firrgrerrt T :
Scaling Parameter 0.001

Scaling:
Use scaling: o)
Scalingfactor:047 =)
Offset factor: 0 P

Use scaling:

Scaling factor: 666666 =] )
Offset factor: 0 9




Stay in touch and contribute
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README.rst i

PyMoDAQ

CEMES-CNRS / PyMoDAQ | PVMODAQ

Modular Data Acquisition with Python

Pull requests

¢» Code Issues 0 Pull requests 0 Projects 0

Modular Data Acquisition with Python "

PyMoDAQ., Modular Data Acquisition with Python, is a set of python modules used to interface any kind of experiments, It
simplifies the interaction with detector and actuator hardware to go straight to the data acquisition of interest.

O Search or jump to... Pull requests P}’MODAQ Femto

PyMoDAQ extension for femtosecond laser pulse characterization

& CEMES-CNRS / pymodaq_femto

Published under the CeCILL-B FREE SOFTWARE LICEMSE

{» Code lssues Pull requests Actions

AF

GitHub repo: https://github.com/CEMES-CMNRS

Documentation: httpy//pymodag.cnrs.fr/
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