
1 PANGA manual

Figure 1.1: PANGA main window

1.1 Loading data

Noble gas concentrations can be loaded from a file or imported from the clipboard using
the respective entries in the file menu or the shortcuts Ctrl+L / Ctrl+V. The file or
clipboard contents must meet the following specifications:

• The data need to be arranged in eleven columns: sample name, He, He error, Ne,
Ne error, Ar, Ar error, Kr, Kr error, Xe and Xe error.

• Noble gas concentrations and their errors need to be given in cm STP/g.

• The columns need to be separated by either comma or tab.
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• The decimal mark must be a dot. Other decimal mark system settings will be
ignored.

• If no concentrations are available for some gases, their fields may also be left
empty.

Lines not fulfilling the above conditions will be ignored. Just using copy and paste from
a spreadsheet program should generally work.

1.2 Setting up the fit

On the left side of the main window, the fit can be configured:

Gases to use Here, the individual noble gases can be added to or removed from the fit.
If a noble gas is selected here, but no concentrations are given, the gas will not be
fitted for that sample.

Model The excess air model to fit to the data.

Parameters to fit The model parameters to be fitted need to be selected here.

Parameter initials Here, the initial parameter guess for the fitter can be configured.
To set different initial values for each sample, check the checkbox on the right
side of the parameter.

Parameter values Fixed values for the model parameters not to be fitted. To set dif-
ferent parameter values for each sample, check the checkbox on the right side of
the parameter.

Constrained Fit If this checkbox is checked, the range of possible values for the fit
parameters will be constrained. In the CE model the constraints are: 𝐴 ⩾ 0 and
𝐹 ⩾ 0. In the OD model the contraints restrict 𝑃𝑂𝐷 to 1 ⩽ 𝑃𝑂𝐷 ⩽ 1.26.

Monte Carlos The number of Monte Carlo fits to be carried out for each sample.

The table on the bottom can be used to assign each sample individual values for cer-
tain model parameters or individual initial guesses for certain fit parameters. First, the
parameters need to be selected under parameter initials or parameter values. A column
will be added to the table for each selected parameter. By clicking on the head line cell
of a column, it is possible to set the parameter this column is used for. The values may
be filled in using copy and paste from, e.g., a spreadsheet software.
After the fit has been set up, one can choose between two different fitting modes and

the 𝜒 explorer:

Standard Fit Each sample is fitted separately.

Ensemble Fit All samples are combined in a single fit. In this mode each fit parame-
ter can either be varied independently for each sample or it can be fitted to the
ensemble of samples, i.e., it has the same value for every sample.
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1.3 Evaluation of the fit results

χ² Explorer In this mode the 𝜒 surface of the fit can be analyzed interactively.

1.3 Evaluation of the fit results

Figure 1.2: Overview of the Monte Carlo results

When the fit has finished, a new window will pop up containing the fit results. The
Results tab contains the complete fit output for all samples.

For the CE model, PANGA gives hints as to when an additional Monte Carlo analysis
is recommended: If any result is outside of the normal range, the respective value is
shown in red and the whole sample is marked in yellow.

1.3.1 Monte Carlo analysis

TheMonte Carlo Plots tab contains an overview of theMonte Carlo histograms of the dif-
ferent samples. By default, the following plots are shown: two-dimensional histograms
of all possible pairs of fit parameters and one-dimensional plots of all fit parameters. The
green crosses and vertical lines mark the position of the original fit results. The number
of histogram bins can be set globally using the slider on the bottom of the window.
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The plot window

A double click on a plot will open the plot window. Here, the plot may be zoomed,
selections are made and masks are set.

The plot can be zoomed by drawing a rectangle around the desired area using the
left mouse button. With a right click you can zoom out again. When the shift button
is pressed, a selection is made instead. In a one-dimensional plot an interval of values
is selected. In a two-dimensional plot a polygon can be selected using several clicks of
the left mouse button. The polygon will be completed if the right mouse button is used.
The selected area will then be highlighted. Note, that the red-shaded region indicates
the areas that are not selected. With the buttons on the right side, the selection can be
modified as well as applied to the sample’s mask.

With the slider on the bottom, the bin number of the histogram can be changed indi-
vidually for this plot.

Using masks

A mask is used to switch on or off specific Monte Carlo realizations for the statistical
evaluation. Its use is illustrated in figure 1.3. Masks are modified using selections in
the plot window: the selection needs to be done so that the Monte Carlo realizations
to be removed are in the red-shaded area. After a click on Mask with selection, only the
Monte Carlo realizations in the selected area (not shaded in red) will remain activated.
This process may be repeated to combine several selections in one mask. Note that a
mask always affects the whole sample, not only the plot in which it is created.

Monte Carlo results

On the right side of the plot window, the results of the statistical analysis are displayed.
For 1D plots this analysis consists ofmean value and standard deviation of the respective
parameter. 2D plots show mean values and standard deviations of both parameters as
well as their correlation coefficient. The statistical analysis is restricted to the Monte
Carlo realizations not disabled via the mask. The Monte Carlo results of all samples are
summarized in a table under the tab Monte Carlo Summary.

Add other plots or parameters

By default, PANGA shows plots and carries out a statistical analysis for all fit parameters.
Two-dimensional plots are created for all possible pairs of fit parameters. If needed,
additional plots can be created via Preferences → Choose Monte Carlo Plots. A window
will show up, which contains a list of all available parameters and the list of the currently
shown ones. Parameters can be added to right light list by dragging them from the left-
side and dropping them at the end of the list or between two existing entries. If the
parameter is dropped on an existing list entry, both entries will be combined for a two-
dimensional plot. Entries can be removed by dragging them from the right list and
dropping them on the left one.

4



1.3 Evaluation of the fit results

(a) No selection (b) First selection, not yet applied to themask

(c) First selection, applied to the mask (d) Second (inverted) selection, not yet ap-
plied to the mask

(e) Second selection applied to the mask (f) Mask inverted

Figure 1.3: Illustration of masks in PANGA. Note that this illustration does not represent
a real evaluation. It is only meant to demonstrate the masking feature.
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1.3.2 Saving and loading results

The results of a fit, including Monte Carlo results, selections, masks, etc., can be saved
to a file using File → Save. There are two different file types available: binary files and
portable files. The binary files can be saved and loaded much faster than the portable
files. They are, however, not portable, which means that, e.g., a file saved in the 32-bit
Windows version cannot be read with the 64-bit Windows version. Also, the files saved
under another operating system cannot be opened. So if cross-architecture or cross-
platform compatibility is required, the slower portable format should be used. Saved
files can be opened with File → Open results.
The settings of fits from a saved file (and also of a new fit) can be seen under the

Fit Setup tab in the results window. If needed, they can be loaded back into the main
window by clicking Load into Main Window.

If the simple statistical evaluation carried out by PANGA is not sufficient, the Monte
Carlo results can be exported to a text file, from where they may be processed with
other software. The export can be done by choosing Export Monte Carlo Data from
the File window. The file will be in the csv format and will contain, for every Monte
Carlo realization, all of the columns shown under the Results tab. Only the Monte Carlo
realizations which are enabled by the sample’s mask will be exported.

1.4 The χ² explorer

The plot in the 𝜒 explorer shows 𝜒 as a function of two model parameters. The plot is
configured in the table on the right side of the window. It contains options for all the
parameters chosen to be fit parameters in the main window. The columns X and Y are
used to set the parameters which are currently displayed on the plot’s axes. Their min
and max values determine the range of the axes. The remaining parameters may either
be set to fixed values or included in the fit. This is determined by the fit? column. If
a model parameter is not fitted, a slider will appear, which can be used to set its value.
Alternatively, it can also be set in the table. Themin andmax values of these parameters
only determine the range of the their sliders.
If auto-update is selected, the plot will be updated whenever any setting is changed.

Otherwise, updates need to be triggered manually with the Update plot button.
By default, the scale of the 𝜒 colorbar is set to range from theminimal to themaximal

value visible in the plot. It may be readjusted with the Minimum and Maximum fields.
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1.4 The χ² explorer

Figure 1.4: Monte Carlo plots setup

Figure 1.5: The 𝜒 explorer
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