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http://www.youtube.com/watch?v=sIlNIVXpIns


From: Phys. Rev. C 97.065503 11

Graph 1

https://journals.aps.org/prc/pdf/10.1103/PhysRevC.97.065503
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Graph 1.1 - Insets



Graph 3
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Graph 3
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Graph 4
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Graph 4

16



Graph 5
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Graph 6
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Graph 6
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Graph 7
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Graph 7
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Data Viz 101

22
From: https://clauswilke.com/dataviz/aesthetic-mapping.html

https://clauswilke.com/dataviz/aesthetic-mapping.html


Overview

● Common things to think about

● Types of plots, and when to use them

● Trendlines vs fits

● Visualizing Uncertainties 

● Schematics

● Plots that are meant for: papers, posters, talks… 

● Exercises 
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Colours 

● Common colour blindness
○ red/green, blue/green, yellow/red 

● Colour palettes: https://colorhunt.co/
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https://colorhunt.co/
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Colours 

● Common colour blindness

● Colour palettes: https://colorhunt.co/

29monochromatic, relation?

https://colorhunt.co/


● Heatmap colour palettes 
○ single pole  vs linear & monochromatic

Colours 2 
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Colours 2 
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MyMap = [zeros(256,1),linspace(0,1,256)', zeros(256,1)]
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Memorable Colour Scales

z

ø
Photon hit patterns of Cherenkov light from relativistic muons on cylinder using the viridis colour scale



Overview

● Common things to think about

● Types of plots, and when (not) to use them

● Trendlines vs fits

● Visualizing Uncertainties 

● Schematics

● Plots that are meant for: papers, posters, talks… 

● Exercises 
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To Bar or Not to Bar
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5-fold coincidence

3-fold coincidence



Distributions! 
Histograms, Kernel Densities, Boxes, Violins et al.
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Histograms: Binning

36From: https://clauswilke.com/dataviz/histograms-density-plots.html

https://clauswilke.com/dataviz/histograms-density-plots.html


Histograms vs PDFs/Kernel Density

37From: https://clauswilke.com/dataviz/histograms-density-plots.html

https://clauswilke.com/dataviz/histograms-density-plots.html


Stacked Histograms

38From: https://root.cern/doc/master/df107__SingleTopAnalysis_8py.html

https://root.cern/doc/master/df107__SingleTopAnalysis_8py.html


Overlaying Histograms/PDFs
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Box Plots
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Box vs Violin Plot
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Violins with Strip Chart
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Smoothed Violin Plot
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Smoothed Violin Plot

44Changing “bandwidth” of kernel. I.e. number of σ to “smear by” can make things unphysical



Surface vs Contour
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Surface vs Contour
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https://docs.google.com/file/d/1gSe1LFCtmfVgQxH5cFCBxya805VrhCmS/preview
https://docs.google.com/file/d/1bubxB7eoW614vT_dBV014NSQrxOQyPsz/preview


Isosurface vs Maximum Intensity
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Isosurface vs Maximum Intensity
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Contours

2𝝈

1𝝈
Contours can show 

probability density contained 
within a region when used on 
scatter plots 

or 

isosurfaces (levels) of 3D surfaces
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Multidimensional Scatter Plots

From XENON1T. arXiv:1805.12562 (2018).

https://arxiv.org/abs/1805.12562


Overview

● Common things to think about

● Types of plots, and when to use them

● Trendlines vs fits

● Visualizing Uncertainties 

● Schematics

● Plots that are meant for: papers, posters, talks… 

● Exercises 
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Trendlines vs Fits

52



Trendlines vs Fits
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Trendlines vs Fits: Summary
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● When doing a fit, make sure to show equations and fit results somewhere!

● When needing a trendline to “guide the eye” either
○ Connect the dots by straight lines

○ Do some interpolation, e.g. cubic spline fit, but state this! 

○ Consider showing the “confidence band” as a shaded region
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Visualizing Uncertainty
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https://clauswilke.com/dataviz/visualizi
ng-uncertainty.html#frequency-framing

https://clauswilke.com/dataviz/visualizing-uncertainty.html#frequency-framing
https://clauswilke.com/dataviz/visualizing-uncertainty.html#frequency-framing
https://clauswilke.com/dataviz/visualizing-uncertainty.html#frequency-framing


Visualizing Uncertainty
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● When using error bars, you need to state what they are!



Visualizing Uncertainty
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Visualizing Uncertainty
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Visualizing Uncertainty
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Visualizing Uncertainty
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Schematics: how to make them
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Schematics: how to make them
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Schematics: how to make them
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Powerpoint Adobe Illustrator



Schematics: AutoCAD
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Schematics: CAD
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File Formats 
Different formats are meant for different media

69From: https://clauswilke.com/dataviz/image-file-formats.html

Vectorized formats 
(.pdf, .svg, .eps)

Bitmap formats
 (.png, .jpg)

https://clauswilke.com/dataviz/image-file-formats.html


Examples: 

● .png are lightweight, good for online plots (load time)

● .pdf/.svg/.eps are vectorized (“infinite”  zoom! 🧐)

● .jpg are generally not great, avoid except for compressed photographs
○ But, when taking photos (camera data) use .raw or .tif/.tiff file formats!
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File Formats 
Different formats are meant for different media



save high-dpi (600+) .png files, or a pdf 

convert and lower resolutions as needed and when necessary 

Examples:

● .pdf/.eps for journals 

● .svg for your website 

● .png for slide presentations
71

File Formats 
General rule when making plots and saving them



Common Tripping Hazards
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● Choose the right type of plot

○ What is it about your data that you are trying to get across?

● Choose your colours wisely

○ What is the relationship between the data products you are showing?

● Tick marks & axes labels 
○ always go bigger than the default size

● Pick a plotting package you like, and get good at it ⟶ set custom defaults 
○ e.g. matplotlib style files (.mplstyle)



Common Tripping Hazards 2
● Will the plot be printed out? 

○ Are your lines/points distinguishable in grayscale?

● Choose the right file type for exporting
○ .pdf/.eps for papers, .png/.svg for web

● Always specify what your “error bars” are

○ Are they standard errors on mean? std, σ ? Or some confidence interval?

● Don’t overuse Jupyter Notebooks
○ Good for plotting, not good for coding…
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Exercise
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1. Open the onedrive link on Slack #data-visualization or the indico page

2. Download the .csv file

3. Try plotting the data

4. Upload your plots back to the onedrive!



Exercise
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Exercise
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Some Resources
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Data Visualization:

● Free crash-course book on data viz: https://clauswilke.com/dataviz/index.html

Posters:

● Audience should be able to get these items without you being present
○ Topic
○ Main method / workflow
○ Conclusion

● Check out #betterposter on YouTube

https://clauswilke.com/dataviz/index.html
https://www.youtube.com/watch?v=SYk29tnxASs


Fantastic Software Packages 
& Where to Find Them

● Python: Matplotlib, seaborn
○ Consider editing your default .mplstyle file

● Matlab: (basically matplotlib)

● Web pages: plotly (javascript) 

Software Packages
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https://matplotlib.org/
https://seaborn.pydata.org/
https://www.hfstevance.com/blog/2019/7/22/matplotlib-style

