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The features marked with a star (*) are based entirely on material taken straight  
from standard research (and other Official and Therefore Always Correct) literature.  
Many of the other articles are genuine, too, but we don’t know which ones.

On the Front Cover

Paper airplanes, this 
year launched in many 
countries, found their 
way into the Ig Nobel 
Prize ceremony.

On the Back Cover

The one paper 
airplane, in this 
pandemic year, in 
the ceremony’s 
traditional home. 

Some Coming Events
The Covid-19 pandemic has introduced 
excitingly boundless uncertainty as to 
whether, when, and where public activities 
will happen in the near future. 

See IMPROBABLE.COM for details  
of these and other events:
November 2020 – January 2020  

The Ig Informal Lectures (see online for 
release dates)

January 11, 2021 

Intersci, Edinburgh

January 16, 2021  

Arisia, Boston

February 2021  

AAAS Annual Meeting

February 22, 2021  

Israel Physics Society

September 2021  

31st First Annual Ig Nobel Prize Ceremony

Date TBA 

Ig Nobel EuroTour

Date TBA  

Japan
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Where !ere’s More

There’s always new improbable — it’s not what you expect! —  
stuff on the Improbable Research blog at IMPROBABLE.COM

Listen to the Improbable Research podcast!

https://www.improbable.com/ 
category/the-weekly-improbable-research-podcast/
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  Improbable theories, experiments, and conclusions
 compiled by Dirk Manley, Improbable Research sta!

&e Wasted Chewing Gum Bacteriome
“The Wasted Chewing Gum Bacteriome,” Leila Satari, Alba Guillén, Àngela Vidal-
Verdú, and Manuel Porcar, Scientific Reports, vol. 10, no. 16846, 2020. (Thanks to Tony 
Tweedale for bringing this to our attention.) The authors, at Universitat de València, 
Spain, report:

The first modern chewing gum was introduced in the market in the late 19th 
[century] and chewing gums are today vastly consumed worldwide… Wasted 
chewing gums are often improperly discarded and end up as long-lasting 
residues on both indoor and outdoor pavements and surfaces.

The present work describes a complete characterization on the bacterial 
contents of wasted chewed gum, by using culture-dependent and -independent 
techniques. We have studied the microbial content of wasted chewing gums 
sampled in different locations worldwide as well as the distribution of bacteria 
depending on the depth (surface, intermediate and bottom layers of the residue) 
and conducted a dynamic study to shed light on the microbial succession that 
takes place in the chewing gum during the first weeks after its disposal on an 
outdoor surface.

Leila Satari, lead author of the study 
“The Wasted Chewing Gum Bacteriome.” 
Drawing by Nan Swift.

Detail from the study “The Wasted Chewing 
Gum Bacteriome.”
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Statistical Reliability Analysis for a  
Most Dangerous Occupation: Roman Emperor
“Statistical Reliability Analysis for a Most Dangerous Occupation: Roman Emperor,” 
Joseph Homer Saleh, Palgrave Communications, vol. 5, no. 155, p. 2029. (Thanks 
to Tim Radford for bringing this to our attention.) The author, at Georgia Institute of 
Technology, reports:

What did a Roman emperor have in common with a gladiator? The latter 
had better odds of surviving a fight than the former had of avoiding a violent 
death…. What is not known, however, and has never been examined to date is 
another random variable associated with these rulers, their time-to-failure or 
time-to-violent-death. A brief discussion of reliability engineering is in order to 
better understand this idea and the focus of this work….

Roughly speaking, the result implies 
the existence of systemic factors 
and some level of determinism, in 
an average sense or expected value, 
superimposed on the underlying 
randomness of the phenomenon 
here examined. In other words, the 
process is not completely aleatory; 
it has some deterministic factors 
overlaid on its randomness.

Detail from the study “Statistical Reliability Analysis for a Most Dangerous Occupation: Roman Emperor.”
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How Hair Deforms Steel
“How Hair Deforms Steel,” Gianluca Roscioli, 
Seyedeh Mohadeseh Taheri-Mousavi, and Cemal 
Cem Tasan, Science, vol. 369, no. 6504, August 
7, 2020, pp. 689-694. (Thanks to Pranav Shah for 
bringing this to our attention.) The authors, at the 
Massachusetts Institute of Technology, report:

Steels for sharp edges or tools typically 
have martensitic microstructures, high 
carbide contents, and various coatings to 
exhibit high hardness and wear resistance. 
Yet they become practically unusable 
upon cutting much softer materials such as 
human hair, cheese, or potatoes. Despite 
this being an everyday observation, the 
underlying physical micromechanisms are 
poorly understood because of the structural 
complexity of the interacting materials and 
the complex boundary conditions of their. 
To unravel this complexity, we carried out interrupted tests and in situ electron 
microscopy cutting experiments with two micromechanical testing setups. We 
investigated the findings analytically and numerically, revealing that the spatial 
variation of lath martensite structure plays the key role leading to a mixed-
mode II-III cracking phenomenon before appreciable wear.
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Detail from the study “How 
Hair Deforms Steel.”


