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With thanks to Edward Tufte, a pioneer in the field.
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The Origin of Bad Graphics
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Why are you showing the data?

• To impress people with 
• the amount of data you took
• how smart you are
• how many symbols you can cram into a graphic
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Why are you showing the data?

• To impress people with 
• the amount of data you took
• how smart you are
• how many symbols you can cram into a graphic

• To persuade people
• To adopt your theory / data interpretation
• To hire you
• To approve your experiment
• To make a decision

Make easy to understand plots.
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Is this a good plot?
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What’s the money plot?
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What’s the money plot?

Message: Lots more of these than those.

Science 346 (2014) 614
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What’s the money plot?
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Message: We can make all that data line up!

Nature 566 (2019) 354
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What’s the money plot?

Message:
(a) This changes as the x-value increases – (b) it’s the same for all nuclei

Nature 578 (2020) 540
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Eliminate Chart Junk
Unnecessary
• Fonts
• COLORS
• Backgrounds

(ornamentation)
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Maximize data-ink ratio
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Maximize data-ink ratio
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Maximize data-ink ratio
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Maximize data-ink ratio

Comparing the left and 
right bars in each panel Edward Tufte, “The Visual Display of 

Quantitative Information”
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Maximize data-ink ratio

Comparing the left and 
right bars in each panel Edward Tufte, “The Visual Display of 

Quantitative Information”
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Maximize data-ink ratio
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Maximize data-ink ratio
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Maximize data-ink ratio
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Pentaquark Searches

6

Hall C

LHCb (2019)

Published in PRL
(Note: 27% normalization uncertainty)

• ~8x published GlueX data
• Presented at GHP2021

Don’t waste space

Headers and footers convey little information 21



Avoid Distractions

Edward Tufte, “The Visual Display of 
Quantitative Information”
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Data/Ink + Distractions

Edward Tufte, “The Visual Display of 
Quantitative Information”
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Focus on your messageProton Form Factor Discrepancy

4/30/11 APS April Meeting 3

Rosenbluth Data 

Polarization Data 

Proton Form Factor Ratio 

Major Discrepancy!!! 

Taken from R. Milner’s presentation on OLYMPUS 
July 17th, 2008 @ DESY, http://web.mit.edu/olympus 
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Focus on your message



OOPS!!

Rosenbluth
Separations

Polarization	
Transfer

Super-
Rosenbluth

26

Focus on your message



Emphasize thoughtfully
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Plot data consistently

28
Slide shown at Nustecc2021



Plot data consistently

29
Slide shown at Nustecc2021



Labels not legends

30



Kr data

N data

N theory

Kr theory

Labels not legends

31



Avoid Arrows

32



Avoid Arrows

Nuclear PDFs
(no flavor dep.)

100% u quarkCloet et al.

EMC effect entirely 
due to d quarks

100% d quarks

100% u quark

Nuclear PDFs
(no flavor dep.)

Cloet et al.
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Colors matter

Kr data

N data

N theory

Kr theory

Kr data

N data

theory

theory

categorical color scale
34



Colors matter
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Sequential color scale

See https://blog.datawrapper.de/which-color-scale-to-use-in-data-vis/
and https://blog.datawrapper.de/colorguide/ 35

https://blog.datawrapper.de/which-color-scale-to-use-in-data-vis/
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Colors matter

(Plot shown at Jlab User Group Annual Meeting)
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Choose colors wisely

37

https://xkcd.com/2537/



Makes axes legible

(Plot shown at Jlab User Group Annual Meeting)
38



Makes axes legible
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Offset 
data 

points 
for 

clarity
(vertical)

PDG
40

Each curve offset by 
an extra factor of 2



Offset data points for clarity (horizontal)

41



Offset data points for clarity (horizontal)

42



Be kind to the color blind
(and to black and white printers) 

10% of males are red-green color blind
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What are you showing?
Data PLUS context/interpretation.
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All data.  No interpretation.  Who cares?
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Charles Joseph Minard, Losses from the Russian Campaign, 1869
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Charles Joseph Minard, Losses from the Russian Campaign, 1869
Translated and recolored
https://edspace.american.edu/visualwar/minard/
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Summary
Know your audience and 
your goal
Minimize the time 
needed to understand 
your plots
• Eliminate chart junk
• Maximize data/ink ratio
• Avoid distractions
• Focus the plot on your 

message

• Emphasize with care
• Labels not legends
• Avoid arrows
• Colors matter
• Make axes legible
• Offset data points for 

clarity
• Be kind to the color 

blind 
What’s the money plot?

Edward Tufte, “The Visual Display of 
Quantitative Information” 47


