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GENERAL INFORMATION

Title of Dataset: Torsional Alfvén wave/Switchback ARMS flicks data

Author/Principal Investigator Information
Name: Peter Wyper
ORCID: 0000-0002-6442-7818
Institution: Durham University
Address: Department of Mathematical Sciences, Durham University Upper Mountjoy Campus, Stockton Rd, Durham, DH1 3LE, UK
Email: peter.f.wyper@durham.ac.uk

Author/Associate or Co-investigator Information
Name: Jade Touresse
ORCID: 0009-0003-5268-5128
Institution: Sorbonne Université
Address: Ecole polytechnique, Institut Polytechnique de Paris, Université Paris Saclay, Observatoire de Paris-PSL, CNRS, Laboratoire de Physique des Plasmas (LPP), 75005 Paris, France
Email: jade.touresse@lpp.polytechnique.fr


Date of data collection: Multiple simulation runs spread out between 2020 and 2025.

Geographic location of data collection: The computations were sponsored by allocations on Discover at NASA's Center for Climate Simulation (early test runs) and on the DiRAC Data Analytic system at the University of Cambridge, operated by the University of Cambridge High Performance Computing Service on behalf of the STFC DiRAC HPC Facility (www.dirac.ac.uk).

Information about funding sources that supported the collection of the data: 
PW was supported by a Leverhulme project grant (RPG-2023-288), UKRI/STFC consortium grant ST/W00108X/1 and a UKRI/STFC small grant UKRI4137. The computations were supported by PW’s HPC Thematic Project allocation on Dirac: “Magnetic Reconnection in the Sun’s Atmosphere”. 


SHARING/ACCESS INFORMATION

Licenses/restrictions placed on the data: CC-BY

Links to publications that cite or use the data: 
Please cite the associated paper: Wyper et al. “Magnetic switchback development from the evolution of torsional Alfvén waves” (shortly to be submitted to ApJ), 

Links to other publicly accessible locations of the data: N/A

Links/relationships to ancillary data sets: N/A

Was data derived from another source?
If yes, list source(s): N/A

Recommended citation for this dataset:
Wyper, P., Touresse, J.  (2026):  Torsional Alfvén wave/Switchback ARMS flicks data.  Durham University.  (dataset).  DOI:  https://doi.org/10.15128/r312579s245



DATA & FILE OVERVIEW

File List: <list all files (or folders, as appropriate for dataset organization) contained in the dataset, with a brief description>

There are 21 folders titled “caseXX.tar.gz”, where XX is 1 to 21, corresponding to 21 different simulations runs. Each folder contains a collection of flicks data files, one for each time output of the given simulation (every 1000s). Flicks files are visualisation files produced by the ARMS code. Flicks files are down sampled to every second grid point and all variables are resampled to the cell corners. Flicks files are typically what are used for data analysis rather than the primary ARMS variables. The adaptive grid structure is retained after the resampling. 

case10_hires.tar.gz contains flicks files from the case 10 simulation, but output every 250s.

Each case differs by the time period and speed of the surface driving used to launch a torsional Alfvén wave in the simulation. See the accompanying paper for details.

python_reader.tar.gz - includes a fortran program for resampling the adaptively refined grid (written by Ben Lynch) to a user defined regular grid, and a python reader for loading and visualising (written by Peter Wyper). The included readme.txt gives instructions for using both.



METHODOLOGICAL INFORMATION

Description of methods used for collection/generation of data:
flicks files are automatically generated by the ARMS MHD code in the format described above.

Methods for processing the data: 
The flicks files are unprocessed.

Instrument- or software-specific information needed to interpret the data: 
The included fortran and python reader is sufficient to view and play with the data. gfortran and a standard installation of python 3 are required.



DATA-SPECIFIC INFORMATION FOR: caseXX.tar.gz, XXÎ[1,21]
Each contain files from 21 simulations run ~48 files each [46 flicks files, one header file (flicks.hdr) and one footer file (flicks.ftr)]

Number of variables: 12

Variable List (cgs units): 
density (divided by 1e-15, units: g/cm^3)
velocity (r, theta, phi components in km/s) 
magnetic field (r, theta, phi components in G) 
electric current (r, theta, phi components: scaled by solar radii/c -> units of Gauss (see Karpen et al. 2012: doi:10.1088/0004-637X/760/1/81))
plasma beta (dimensionless)
Alfven speed (km/s)


DATA-SPECIFIC INFORMATION FOR: case10_hicad.tar.gz
Contains a higher cadence output for case 10 with 100 files (98 flicks files, one header file and one footer file)

Number of variables: 12

Variable List (cgs units): 
density (divided by 1e-15, units: g/cm^3)
velocity (r, theta, phi components in km/s) 
magnetic field (r, theta, phi components in G) 
electric current (r, theta, phi components: scaled by solar radii/c -> units of Gauss (see Karpen et al. 2012: doi:10.1088/0004-637X/760/1/81))
plasma beta (dimensionless)
Alfven speed (km/s)

DATA-SPECIFIC INFORMATION FOR: python_reader.tar.gz
Contains 6 files.

readme.txt – instructions for how to compile and run the codes
regrid_arms_pw.F – fortran code to resample flicks files to a regular grid (written by Ben Lynch, modified to output to python by Peter Wyper)
gfortran.txt – contains compiling commands for regrid_arms_pw.F
read_python.py – python routine for reading the regular grid data
read_test.py – example of how to call read_python.py
