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What is Sloexlab?

A front-end Iinteractive
dashboard which connects
to slow extraction python
scripts for light simulations.
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What is Sloexlab?

Motivations & Goals

A front-end interactive To provide visual representations
dashboard which connects of slow extraction
to slow extraction python

SC”ptS for llght simulations. To be accessible & usable without

detailed python or MADX knowledge

To have flexible & modular tools
to apply to any accelerator
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Overview

Sloexlab i1s written as a jupyter notebook and converted to
a html web application via the viola template
Three main ipywidgets dashboards are written as .py
files and connect to slow extraction functions.
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https://github.com/voila-dashboards/voila

Overview

Sloexlab i1s written as a jupyter notebook and converted to
a html web application via the viola template
Three main ipywidgets dashboards are written as .py
files and connect to slow extraction functions.

Steinbach || Kobayashi- Beam MADX |/Phase-space|| Tune
Dlagrams Ham|lton|ans Generation/| Functions Plots Calculation
Theory Tracklng Visualiser
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https://github.com/voila-dashboards/voila

Overview

Sloexlab i1s written as a jupyter notebook and converted to
a html web application via the viola template
Three main ipywidgets dashboards are written as .py
files and connect to slow extraction functions.

Steinbach’ [ Kobayashi- |[ Beam MADX |[Phase-space|[ Tune
Dlagrams Hamﬂtomans Generation|| Functions Plots Calculation
Theory Tracklng Visualiser
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Steinbach Diagrams

Resonance slope determined by
stopband amplitude width at 0.005
given tune Q, depending on
sextupole strength S.

Steinbach Diagram of resonance & beam
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Tracking

Produces a Gaussian beam of particles for a given Twiss optics

Reads in a .seq file from MADX using cpymad interface
Plots twiss optics & returns dataframe file

Currently tracks with ptc_track module, observing beam at a particular element
Returns a .txt file of 6D coordinate space
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Tune Calculations

1.6525 - L ~0.010
Use of Numerical Analysis of Fundamental o0 0012
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Present Limitations

Primarily for light simulations:

Web upload limit is 10 MB

Turns

Running PTC via cpymad via sloexlab interface

No current options for batch running
o Running PIMMS lattice iIn SWAN with 2 cores:

10 100 1000 10000

N, =100 | <1s 28 20s 235s

Can be manually increased, but not designed

Notebook hosted by Binder whic

A

ouilds from git

for large file sizes
‘epository into JupyterlLab

Either walit for notebook to build, or alternatively use old link for

previous builds
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Action Plan

1. Develop minimum viable
product in the form of a website.
First stage of debugging, testing

and feedback

2. Add planned features before
releasing to wider audience
-nsure compatibility with
different accelerators

3. Open up for user
development to incorporate
user-written scripts

R. Taylor IFAST-REX Collaboration Meeting 2022




Planned features

Additional MADX & tracking flexibility
Choosing between MADX thin-lens or PTC

Vary flags for PTC universe Yy
More plots of tune calculation results
Qx-Qy resonant tune plot T

Amplitude calculation for Steinbach plots .. /a\
Implementation of animations *
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1.0 -
Long-term features
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Long-term features

Betatron core simulation of PIMMS for 1000
particles during 100,000 turns
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Collaborative Efforts

Modular nature of the dashboards means pre-written functions can be
easlily incorporated
Opportunities for different approaches to slow extraction simulations
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Collaborative Efforts

» Modular nature of the dashboards means pre-written functions can be
easlily incorporated
> Opportunities for different approaches to slow extraction simulations

Example

* Included Pablo Arrutia's approximations
of the Kobayashi-Hamiltonian e
> Calculates Hamiltonian term at a /\(
particular point in the synchrotron,

given a Twiss dataframe as an input

liz—\\\l
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Collaborative Efforts

Modular nature of the dashboards means pre-written functions can be
easlily incorporated
Opportunities for different approaches to slow extraction simulations

6.33

Example

Included Pablo Arrutia's approximations

of the Kobayashi-Hamiltonian
Calculates Hamiltonian term at a
particular point in the synchrotron,
given a Twiss dataframe as an input

x .[m]
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Example 2

Have repeated Florian Kuhteubl's technique of tracking particles in a 2D
momentum-amplitude grid to observe when particles became lost.
Defines the stable and unstable regions in tune-space
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Example 2

Have repeated Florian Kuhteubl's technique of tracking particles in a 2D

momentum-amplitude grid to observe

Defines the stable and unstable regions in tune-space
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when particles became lost.
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Conclusions

Graphical tools were developed to aid the design & simulations of
NIMMS slow extraction
Decided to incorporate these features into an interactive dashboard
Community interest prompted further development

Sloexlab is In pre-alpha stages
Development + testing required before sharing with users

Current focus is fast, light simulations for reference & understanding
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