Read Me
This data set was registered as doi: 10.18758/71021046 by the Royal Belgian Institute for Space Aeronomy on 2019-07-01 (initially) and  contains supplementary material in support of the publication J. De Keyser, K. Altwegg, A. Gibbons, F. Dhooghe, H. Balsiger, J.-J. Berthelier, S. A. Fuselier, T. I. Gombosi, E. Neefs, M. Rubin. Position-dependent microchannel plate gain correction in Rosetta’s ROSINA/DFMS mass spectrometer. International Journal of Mass Spectrometry, 2019, submitted. https://doi.org/xxx. 
This data set holds MatLab software associated with that publication, in particular a routine for performing position-dependent gain correction of raw mass spectra obtained with the DFMS mass spectrometer onboard the European Space Agency’s Rosetta spacecraft. The software was developed with MatLab R2016b. 
The following table lists the files contained in this dataset:
	Item
	Description

	ReadMe.doc, ReadMe.pdf
	This file, containing a description of the contents of the dataset.

	Main program

	driver_restoration.m

	
	Driver routine for mass spectrum restoration examples.

	Routines for setting up the problem

	create_ion_spectrum.m

	
	This routine creates an ion spectrum (ion beam profile) with the prescribed peak parameters, for ion peaks with given intensities and positions.

	ion_beam.m

	
	This routine creates a double Gaussian ion beam with the prescribed parameters (or a Gaussian one).

	electron_cascade.m

	
	This routine creates a double Gaussian electron cascade shape with broadening due to misalignment between the DFMS mass analysis direction and the LEDA detector arrays, with the prescribed parameters.

	double_gaussian.m

	

	This routine creates a double Gaussian with the prescribed parameters.

	double_gaussian_area.m

	
	This routine computes the integral of a double Gaussian with the prescribed parameters.

	create_Gpgc.m

	
	This routine creates a synthetic position-dependent gain. The domain consists of the whole range of pixels (or subpixels). The gain is taken to be at a constant value between 0 and 1,  except in a specified interval where it has a lower value (still between 0 and 1). The width of the transitions between the low and high position-dependent gain values can be specified.

	create_LEDA_electron_spectrum.m

	
	This routine creates a synthetic LEDA electron spectrum for a given set of incoming ions, with the prescribed ion peak parameters and electron cascade properties, and with the position-dependent MCP gain.

	create_ideal_electron_spectrum.m

	
	This routine creates a synthetic electron spectrum for a given ion spectrum, with the prescribed electron cascade properties, and assuming perfect MCP gain.

	Routines for solving the problem

	compute_ion_spectrum_from_LEDA_electron_spectrum.m

	
	This routine computes the ion spectrum incident on the MCP from the electron spectrum recorded by the LEDA, knowing the electron cascade properties and the position-dependent MCP gain.

	restore_LEDA_electron_spectrum.m

	
	This routine restores a LEDA electron spectrum to eliminate the effects of the position-dependent MCP gain.



Usage: 
Copy the MatLab files in a directory, for instance, “dfms_pgc”. Make that directory the current directory. Type “driver_restoration” on the command line (no arguments). MatLab then prompts with a dialog box that allows to select either a single mass peak or a mass peak with a shoulder as an example (see the paper for a discussion).
[image: ]
For each of these examples, MatLab asks whether you want to simulate the DFMS low or high mass resolution mode.
[image: ]
Make your choice and MatLab produces a figure with the result. For a “Mass peak with a shoulder” in “High mass resolution”, this leads to:
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