My friend : what's your password ?
Me : 342760575891993352

My friend : Wtf, why this password ?
Me :




Transcending rationality.







10° aches = 1 megahurtz
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UK: Metric System

Canada: Metric System

South America: Metric System
Europe: Metric System

Russia: Metric System

China: Metric System

Japan: Metric System
Australia: Metric System
Africa: Metric System

USA:

Jerusalem Post

www.jpost.com

Asteroid the size of 18 walruses to
pass Earth on Sunday - NASA

1 day ago — An asteroid the size
of around 18 walruses is set to
pass by the Earth on Sunday, May |
21, according to NASA's asteroid
tracker.




What do you know
about atoms?




ECoPYRIGHT 202 -
BYDillWhilehead =~ -
PiSTRIDUTED DY
CREATORS.COM




‘ poured root beer into'a

ﬁ! Squared glass \ ~
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Now I _]ust have beer.



This is a cicada. It's in order This is a beetle. It's in order

Hemiptera (true bugs). Coleoptera. It is not a "bug."

Bugs have four membranous Beetles' front wings are

wings. hardened into "wing cases"
(elytra).

Please stop irritating invertebrate zoologists like me
by calling beetles "bugs!"

- M. E. Kabay



pators. . T
SACY & TTon gk Mt Rubes By Leigh Rubin 'I
leigh @ rubsscartoons.com RUbescanﬂﬂns com

Pm(axm“Z{‘?’*fH} ‘
A+
+&xC/1—}lf z +Tf{'113

“Oh, it definitely proves something, all right
..\When it comes to actual equations, at least
one cartoonist doesn’t know squat.”
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Censorship should not
be obvious.
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Moore, 2008). In addition, the hypothalamus serves
as a vital link between the brain and the endocrine
system (a network of hormone-producing glands,
discussed later in this chapter),
The hypothalamus plays a major role in the regu-
lation of basic biological drives related to survival,
including the so-called “four Fs”: fighting, fleeing,
feeding, and mating. For example, when researchers
Weiten, W. (2021). Psychology: Themes and
Variations, 11th Edition. Cengage Learning. ISBN

978-0357374825. 752 pp.
< https:/itinyurl.com/2dusnmcs >

- M. E. Kabay
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YOU! IT'5 ME , DEAN KALEN —

PRINCETON, ADVANCED CHEMISTRY...
YOU BLEW UP OUR CLASS.
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New York is adapting to
climate change.
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My 4-year old says, ""daddy - those bugs
are giving a piggyback ride!"'. Slightly
embarrassed I decided she was old enough
for 'the tallc' I sit her down and say,
"Pumpkin - those are beetles, not bugs."

If you aren't talking to your kids
about entomology, who is?

(¢) Mike "ﬁﬂﬂ"'.bam'
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Chocolate Consumption (kgfyr/capita)

Figure 1. Correlation between Countries’ Annual Per Capita Chocolate Consumption and the Number of Nobel
Laureates per 10 Million Population.



Sixty-five million years ago, when cows ruled the Earth



I'm starting a DNA-analysis company
for Indiana residents called "Hoosier Daddy".




This is the most dangerous animal
in the world. It is responsible for
MILLIONS of deaths every year. s
By its side, a great white e

shark swims
peacefully.




WiTH THe FIRST Pick IN THe DRAFT
fOR THE TWO WUNDReD THOUSANDTH Yealr
N A Row, MOTHeR NATURe SeLecrTs...

HOMO SAPIENS!




Sentient Quantum Computers
Resolving Statistically Weighted
Matrix Solutions in Resonant
Transdimensional Vector Sum
Probability Flow Analysis




Early experiments in transportation technology.
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Einstein discovers that time is actually
money.
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“What exactly is a genetic engineer?”
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Black coffee

Coffee with cream
and/or sugar

Coffee beverages in 1996

() Mikael Wulff & Anders Morgenthaler

Cappuccing
Latte Single
Latte Double
Latte Triple
Espresso Single
Espresso Double
Gibraltar

Café au lait
Café con leche
Americano
Caffe tobio
Affogato
Mocha

Caffe Corretto

Frappe
Frappuccino
Pacillo
Espressino
Flat white
Café misto
Half-caf
Melange
Ristretto
Skinny Latte
Soy/Almond latte
Chai Latte
lce coffee
French press
Marocchino

Coffee beverages in 2014

truthfacts.com
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Thousands of years later...
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Simon Clark @si...-11h -
In Bristol Harbour right
now an aquatic species of
lorry is trying to climb
onto land for the first
time

Evolution is beautiful
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1 kg of falling figs =
1 FigNewton



YOU CAN ADD
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Neuro-imaging of
different earthers.




FINALLY FINDING THE PERFECT
BEDTIME STORY FOR YOUR CHILD

ﬂ GENERAL  fobsandis
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HEY, MOM, DID You KNOW THAT
GRAVITY IN QUTER

A SOFT, FLAT
SURFACE 7
ITs TRUE.

SPACE
WORKS AS IF SPACE wn.y/

HEANY MATTER, LIKE PLANETS
SINKS INTO THE SURFACE. AND

AN THING PASSING BY. L\KE
LIGHT, WILL "ROLL" TONARD
THE DIP IN SPACE MADE BY
THE PLANET. LGHT IS
ACTUALLY DERLECTED BY
GRAVITY. AMAZING, HUW?

W

[ AND SPEAKING OF GRAVITY, )
T DROPPED A PITCHER OF
LEMONADE ON THE KITCHEN
FLOOR. WHEN MY ROLER

SKATES SUPPED.

HOW CAN KIDS KNOW SO
MUCH AND STILL BE SO DUMRY?

L.




A T-Rex and a
Velociraptor are waiting
for lunch when they notice
a Triceratops eating a nice
salad. "Why was he served
before us?" asks the
Velociraptor in irritation.
"Why," says the T-Rex,
"because he was herbivorous "




THE FAR SIDE

BY GARY LARSON

|||||||||

“Oh, God! It's that creepy Ted Sheldon and Louise
Dickerson. ... They're skinkheads, you know."



Moore, 2008). In addition, the hypothalamus serves
as a vital link between the brain and the endocrine
system (a network of hormone-producing glands,
discussed later in this chapter),

The hypothalamus plays a major role in the regu-
lation of basic biological drives related to survival,
including the so-called “four Fs”: fighting, fleeing,
feeding, and matmg Fﬂr example when researchers
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WHEN YOU THINK ABOUT HOW HUGE
THE EARTH IS, AND HOW THE EARTH
IS JUST A TINY BALL ORBITING THE

SUN, WHICHIN TURNIS A
MINSCULESPEC IN.] ,iunmnsr
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IT'S PRETTY EASY T0 RATIONALIZE -
" EATING AN ENTIRE PIE.



How to MAKE INFINITE ENERGY

Fasten bread with {:g[ylﬂ:ukegp rotating
buttertocat's back. and never fall on the ground.

B W

Inﬁmte energy!

Chargets




The Institute of

Unfinished Research

has conclude
| 6 out of 10 p
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T DONT KNOW... ONE MINUTE
THE ROVER WAS TRANSMITTING
PERFECILY CLEAR \MAGES
\ OF THE MARTIAN SURFACE,
P AND THENEXT MINUTE
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Telling people

about science
when | wasn’t

asked.










THE LAW OF LOGICAL ARGUMENT

Anything is possible
IFF both parties don't know

what they're talking about.

- M. E. Kabay



THE MOST DANGEROUS FOODS ACCORDING TO DIETARY EXPERTS

Sulfur Poisonous mushrooms Lead Uranium White bread

(c¢) Mikael Wulff & Anders Morgenthaler truthfacts.com



LAW OF BIOMECHANICS

The severity of an itch is inversely proportional
to the ease of reaching it.

- M. E. Kabay



THE LAW OF HOT COFFEE

As soon as you sit down
to a nice cup of hot coffee,
your boss will ask you

to do something that will last
until your coffee is cold.



THE LAW OF LOCKER ROOMS

if there are only two people
in a locker room,
they will be using
adjacent lockers.

- M. E. Kabay



The Law of Technical Support

When your computer does not work, call
Tech Support so that you can look like an idiot
when the system works perfectly
as soon as you get the agent on the line.

- M. E. Kabay
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A consequence of deforestation.




YOu KNOW, T
DONT THINK | A RELIGION?
MATH 1S A
SCIENCE. I
THINK TS s."
A RELIGION. }’-\
=

| YEAU. AL THESE EQUATIONS

ARE L\KE MIRACLES. YOV

TAKE TWHO NUMBERS AND WHEN
YOU ADD THEM, THEN MAGICALLY
BECOME ONE NEW NUMBER ’

| NO ONE CAN SA{ HOW T

HAPPENS. YOU E\THER BELIEVE
T OR YOU DONT.

THIS WHOLE BooK 1S FUlL
| OF THINGS THAT HAVE 1O
BE ACCEPTED ON FAITH!
ITs A
REL\GION !

Tao nTE | 2s A MA™

PUBLIC SCHOOLS| ATHEIST, T
NO LESS. CAU |SHOULD BE EX(USED
A LAWNER. FROM THIS. |
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Watermelon
Earthmelon Firemelon Airmelon
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THE ELEMELONS
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The snow is melting faster ‘

because of daylight savings
time. There is the same amount
of sunlight, but the extra hour
of afternoon sun is warmer
than the hour of morning sun.
Go back to standard time and
the melting will slow down and

less flooding. Problem solved.
\! — Observer in Hampton



"Brother Mendel -
we grow tired of peas!”
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LET ME THROUGH!
IM A METEOROLOG/ST!
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Rubes By Leigh Rubin
RubesCartoons.com

"No more bean dip for me, dear. I'm trying
to reduce my carbon footprint.”



BACTERIA FRONTERIA



1 million microphones = 1 phone
1 million phones = 1 megaphone



2x10° mockingbirds = 2 kilomockingbird
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Adam Cerious
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The opposite of formaldehyde is
casualdejekyll
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Ancient skull found on archaeological dig is
proof of our alien origins.







When you try to understand
QUANTUM

_ MECHANICS




I couldn't afford to pay
for an Ancestry DNA
kit, so I just announced
that I had won the
Lottery.

Soon I found out who
all my relatives are....

- M. E. Kaba









Killer robots carrying explosives?

What could possibly go wrong??
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The Brontésaurus
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MORE FACTS OF NATURE: As part of nature’s way to
help spread the species throughout its ecological
niche, bison often utilize a behavior naturalists have
described as “ballooning.”



THE EVOLUTION OF DIGITAL MEDIA

1996 2004

() Mikael Wulff & Anders Morgenthaler

Content

2013

B Advertising



THE REAL REASON EVOLUTION
STARTED....







THIS IS WHERE WE
KEEP ALL THE
EVIDENCE OF
STRING THEORY




THE MOON HAS NO LIGHT OF ITS OWN
IT REFLECTS THE SUNUGHT

SCIEMCE CAN SAVE LIFES



WHAT GREEK LETTERS MEAN IN EQUATIONS

T THIS MATH IS EITHER VERY SIMPLE OR IMPOSSIBLE.
/\ SOMETHING HAS CHANGED

{5 SOMETHING HAS CHANGED AND ITS A
MATHEMATICIANS FAULT.

B CIRCLES!
¢ ORBS
€ NOT IMPORTANT, DONT WORRY ABOUT IT.
U,V 15 THAT A V OR A U? OR...0H NO, IT'S ONE OF THOSE.

Ju. THIS MATH 15 COOL BUT IT'S NOT ABOUT ANYTHING
THAT YoU WILL EVER SEE OR TOUCH, 50 WHATEVER.

2. THANK YOU FOR PURCHASING ADDITION FRO®!
TT ..AND THE MULTIPLICATION® EXPANSION PACK!
{ THS MATH WILL ONLY LEAD TO MORE MATH.
B THERE ARE JUST TOO MANY COEFFICIENTS.

o OH BOY, NOW 7HIS 1S MATH ABOUT SOMETHING
REAL. THIS 15 MATH THAT COULD KILL SOMEDNE,

Q DOOH, SOME MATHEMATICIAN THINKS THEIR
FUNCTION 1S COOL AND IMPORTANT,

A LOT OF WORK WENT INTO THESE EQUATIONS
AND YOU ARE GOING TO DIE HERE AMONG THEM.

o SOME POOR S0UL 15 TRYING TO APPLY THIS
MATH TO REAL LIFE AND IT'S NOT WORKING.

i EITHER THIS 1S TERRIFYING MATHEMATICS OR
THERE WAS A HAIR ON THE SCANNED PAGE.

Y Zoor7 P PEM PEW [SPACE NOISES] Z0OOOM!

UNFORTUNATELY, THE TEST VEHICLE SUFFERED
AN UNEXPECTED WING SEPARATION EVENT

__ GREETINGS! WE HOPE TO LEARN A GREAT
= DEAL BY EXCHANGING KNOWLEDGE WIiTH
YOUR EARTH MATHEMATICIANS,

1 YOU HAVE ENTERED THE DOMAIN OF KING
TRITON, RULER OF THE WAVES

w
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So, what happens if
we're not the first
one to reach the egg?

We're tadpoles, Ted.
Stop looking up stuff
on the Internet.
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Just fell asleep at the beach and woke
up with a hideous tan line
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WHY BIOLOGISTS USE
SCIENTIFIC TAXONOMY
INSTEAD OF COMMON NAMES

CUTTLEFISH STARFISH JELLYFISH SILVERFISH SHELLFISH

'Y 0
| 4 % 29
gy D Wb
P
NOT FISH NOT FISH NOT FISH NOT FISH NOT FISH

SEAHORSE

Thanks to Matt Doogue for the idea.
Illustration by M. E. Kabay



10" pins = 1 terrapin



Do not use these images




The universal
translator is
broken.

Qu’est-ce

que tu dis?

Beep Boop
Beep?
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...and that is how
vegans are born




A botanist complained that the
tomatoes, eggplants, green beans,
mushrooms and zucchini should
NOT be sold in the vegetables
section of the store.




FORMALDEHYDE CASUAL-DEHYDE




Our research group has been
studying the effects of alcohol
on people's ability to walk.
The results are staggering!



We've had to adapt, Dorothy.

Nobody uses imperial
weights these days.

i




GRILLED STEAK

Medium

Medium rare - Medium well

L] L]
Rare . Welldone
Blue . . Overcooked

(c¢) Mikael Wulff & Anders Morgenthaler

GRILLED CHICKEN

Salmonella

d

Dry, inedible mass

truthfacts.com



MNORMAL

PERSCN SCIENTIST

1 WONDER IF
THAT HATPPENS EVERY

T GUESS T
SHOULDNT DO THAT
























WHATS WRONG

WITH YourR

SNOWMANZ /|75 A
INOW

WERE MOT HMING
BR AMATOMICALLY
CORRECT SNONMAN
IN THE FRONT
VARD














































WHAT HELICOPTERS DO IN MOVIES

B Explode

truthfacts.com

(¢) Mikael Wulff & Anders Morgenthaler
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Cation

cat-1-on
Pronunciation: [kat-ahy-uhn,-on]
-Noun Chemistry.

1. an ion with a paws-itive charge.
2. thecutest 1on ever.










/ THe EARTHS
PROTeCTiVe
MAGNeTiC Fiel® |

19 WeAKeNiNG!
THe SUN WiLL
iINCiNERATE

=/ MAYBE We
SHOULD WATCH
Tre NATIONAL
GeQGRAPKHIC
CHANNEL
WiTHOUT MoM.

Facehook com/FreeRange _I,' e .'






















ARE MEN HELPFUL TO YOU?

(c¢) Mikael Wulff & Anders Morgenthaler




































© CONVERTING FEET To METEKS






















“Andthenlwon the goldmedal of the Society of
Advanced Carpentry & Artificial Intelligence...”

Do not exaggerate your CV.












[CoMeT DENIER]

“That things always been there.”












RUN YOU IDIOT! THAT'S A

PROFESSOR, DIMETRODON! PINOSAURS
IT'S A EVOLVED AFTER DPIMETRODON
DINOSAUR! WAS ALREADY EXTINCT FOR
. AROLIND 60 MILLION YEARS! THEY

4 ARE SYNAPSIDS! WE ARE MORE

- - CLOSELY RELATED TO

PIMETRODON THAN A DIMETRODON
IS TO A DINOSAUR! IN FACT...
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THE BIGGEST LIES ON THE INTERNET

*Congratulations! “You have now
You are the one been succesfully
millionth visitor” unsubscribed”

(e) Mikael Wulff & Anders Morgenthaler

“l am at least
18 years of age”

"I have read the terms
and conditions”

“LoL”

truthfacts.com



11's Just The
HUGe E¥¢ THAT MiCRoScoPe

@ \ WOULDN'T o pReam AGAIN...
=N STARING AT Go BACK To










AN EARLY BIRD
CATCHING THE WORM
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Men's sandals Sandals that look good on men

(c¢) Mikael Wulff & Anders Morgenthaler truthfacts.com



























¥ Smithsonian
PALEOANTHROPOLOGY DIVISION
SMITHSONIAN INSTITUTION

207 PENNSYLVANIA AVENUE
WASHINGTON, DC 20078

March 14, 2008

Robert C. Culltthorpe
321 Millhave Road
Mattaponi, VA 23110

Dear Sir:

Thank you for your latest submission to the Institution, labeled “211-D, layer seven, next to the
clothesline post. Hominid skull.” We have given this specimen a careful and detailed examination,
and regret to inform you that we disagree with your theory that it represents “conclusive proof of
the presence of Early Man in Charleston County two million years ago.” Rather, it appears that what
you have found is the head of a Barbie doll, of the variety one of our staff, who has small children,
believes to be the “Malibu Barbie.” It is evident that you have given a great deal of thought to the
analysis of this specimen, and you may be quite certain that those of us who are familiar with your
prior work in the field were loathe to come to contradiction with your findings.

However, we do feel that there are a number of physical attributes of the specimen which might
have tipped you off to its modern origin:

1. The material is molded plastic. Ancient hominid remains are typically fossilized bone.

2. The cranial capacity of the specimen is approximately 9 cubic centimeters, well below the
threshold of even the earliest identified proto-hominids.

3. The dentition pattern evident on the “skull” is more consistent with the common
domesticated canine (dog) than it is with the “ravenous man-eating Pliocene clams” you
speculate roamed the wetlands during that time. This latter finding is certainly one of the
most intriguing hypotheses you have submitted in your history with this institution, but the
evidence seems to weigh rather heavily against it.

Without going into too much detail, let us say that:

A. The specimen looks like the head of a Barbie doll that a dog has chewed on.

B. Clams don’t have teeth.

Page 1



¥ Smithsonian

It is with feelings tinged with melancholy that we must deny your request to have the specimen
carbon dated. This is partially due to the heavy load our lab must bear in its normal operation, and
partly due to carbon dating’s notorious inaccuracy in fossils of recent geologic record. To the best
of our knowledge, no Barbie dolls were produced prior to 1956 AD, and carbon dating is likely to
produce wildly inaccurate results.

Sadly, we must also deny your request that we approach the National Science Foundation’s
Phylogeny Department with the concept of assigning your specimen the scientific name
“Australopithecus spiff-arino.”

Speaking personally, I, for one, fought tenaciously for the acceptance of your proposed taxonomy,
but was ultimately voted down because the species name you selected was hyphenated, and didn’t
really sound like it might be Latin.

However, we gladly accept your generous donation of this fascinating specimen to the museum.
While it is undoubtedly not a hominid fossil, it is, nonetheless, yet another riveting example of the
great body of work you seem to accumulate here so effortlessly. You should know that our Director
has reserved a special shelf in his own office for the display of the specimens you have previously
submitted to the Institution, and the entire staff speculates daily on what you will happen upon next
in your digs at the site you have discovered in your back yard.

We eagerly anticipate your trip to our nation’s capital that you proposed in your last letter, and
several of us are pressing the Director to pay for it. We are particularly interested in hearing you
expand on your theories surrounding the “trans-positating fillifitation of ferrous ions in a structural
matrix” that makes the excellent juvenile Tyrannosaurus rex femur you recently discovered take on
the deceptive appearance of a rusty 9-mm Sears Craftsman automotive crescent wrench.

Yours in Science,

&““ O/\w

Joaso Olbini, Curator, Antiquities

Page 2
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WHEN DO YOU DISCOVER SPELLING ERRORS/TYPOS IN AN EMAIL

B Before you send it

B When you've just sent it

(¢) Mikael Wulff & Anders Morgenthaler truthfacts.com












“I'm honored to share my research at our virtual academic conference.”
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Spaces between ladder rungs
have increased because
Americans are getting taller.
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IT DRIES THE WASHING USING THE VERY
LATEST TECHNOLOGY — A COMBINATION
OF SOLAR AND WIND POWER
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ANICE MOLECULAR SIRUCIORE
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Max Planck -- brilliant physicist, lousy
pick up artist.



HOW LONG A HUMAN CAN LIVE WITHOUT...

A couple of hours 4-5 days Aweek A month

(¢) Mikael Wulff & Anders Morgenthaler
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LUUSL PARIS

M\s, yes, 1 did major
inmath & thco\osg.
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CONTENT OF WOMEN'S MAGAZINES

B Accept yourself - you're
beautiful just the way you are

I How to lose 20 Ibs in four weeks

() Mikael Wulff & Anders Morgenthaler truthfacts.com



— About your cat, Mr. Schrédinger -
I have good news and bad news.






























DAD, WHERE DO BABIES )
COME FROM? IS T
TRUE A STORK .
LEAVES THEM SWADDLED

IN A BUNDLE ON /5
THE FRONT STEP?

BUT YOU WERE
UNCEREMONIOUSLY
DUMPED DOWN THE
CHIMNEY BY A BIG,
HAIRY PTERODACTYL. .

IN MOST CASES, ‘t"E'*?.,,'w

}1 o ,_
‘ i

| o

‘ "

EXPLAINS A LOT,
DOESNT \T 2


































Why science teachers
should not be given
playground duty.

www.Facebook.com/GeezerPlanet












Ve GO TQ GINE A WERE SUPPOSED TO RESEAY
S-MINUTE. ORAL REFORT QR SRECT, WRITE T UP
IN SCHOOL. ON THURSDA . AND PRESENT (T TO TWe QUASS

SHE KNOWS WELL AL Do
ON THE LAST BENING, BUT SuE
GAE US THREE DAYS TO

C~M 0 Lrpsrial # o famils abe
















Going Bananas

When you buy it When you put it on your bag When you want to eat it

(c) Mikael Wulff & Anders Morgenthaler

truthfacts.com






PRIL
NOTH

*Well, your quantum computer is broken in
every way possible simultaneously.”














































16

On the rheology of cats
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In this letter I highlight some of the recent developments around the rheology of Felis catus, with
potential applications for other species of the felidae family. In the linear rheology regime many
factors can enter the determination of the characteristic time of cats: from surface effects to yield
stress. In the nonlinear rheology regime flow instabilities can emerge. Nonetheless, the flow rate,
which is the usual dimensional control parameter, can be hard to compute because cats are active

rheological materials.

mavta pel! Everything flows! This famous aphorism
used to characterize Heraclitus’ thought is also the motto
of rheology. “Everything flows and nothing abides; ev-
erything gives way and nothing stays fixed.” a recipe for
insubordination actually from Simplicius and Plato. Ev-
erything flows? Well, it depends on the definition of a
flow; if sufficiently general, there is no doubt that there
are no exceptions to the rule! What is a flow? What is
a fluid? As pointed out from the start by Reiner, the
essential value of rheology is to recognize that states of
matter are a matter of time(s). The first time, is a time
of observation T. What is true today may not be true
tomorrow. Time over time, one day 49, the next 50.

Historically, the popular distinction between states of
matter has been made based on qualitative differences
in bulk properties. Solid is the state in which matter
maintains a fixed volume and shape; liquid is the state
in which matter maintains a fixed volume but adapts to
the shape of its container; and gas is the state in which
matter expands to occupy whatever volume is available.
Following these common sense definitions, a meta-study
untitled “Cats are liquids” was recently published on
boredpanda.com. I propose here to check if the panda’s
claim that the cats are liquid is solid, by using the tools
of modern rheology.

First of all, ‘maintains’, ‘adapts’ or ‘expands’ are verbs.
They describe actions unfolding with a characteristic
time scale 7, which we will call relazation time. From
T and 7 we can define the Deborah number as:

De = T (1)

Usually T is just the duration of the experiment, but for
oscillatory flows it is the inverse of the frequency (and
thus De is analogous to a Strouhal number). The re-
laxation time 7 can have a variety of origins. When one
seeks the difference between gas and liquid, ‘relaxing’ will
mean ‘expanding’ and so 7 will be linked to the charac-
teristic rate of expansion of the material. The expansion

*Corresponding author ; Electronic address: marcantoine.fardin@
ens-lyon.fr

FIG. 1: (a) A cat appears as a solid material with a consis-
tent shape rotating and bouncing, like Silly Putty on short
time scales. We have De >> 1 because the time of observa-
tion is under a second. (b) At longer time scales, a cat flows
and fills an empty wine glass. In this case we have De < 1.
In both cases, even if the samples are different, we can es-
timate the relaxation time to be in the range 7 = 1 s to
1 min. (c-d) For older cats, we can also introduce a charac-
teristic time of expansion and distinguish between liquid (c)
and gaseous (d) feline states. [(a) Courtesy of http://cat-
bounce.com, (b) http://www.dweebist.com/2009/07 /kitten-
in-wine-glass/, (c) http://imgur.com/gallery/UuNSR, (d)
http://imgur.com/s7JtV |

is a type of flow. In this case, we will say that we have
a gas if De < 1. When one seeks the difference between
liquid and solid, ‘relaxing’ will mean ‘adapting’ and so 7
will be linked to the characteristic rate of adaptation of
the shape of the material to its container. The adapta-
tion of the shape of the material is a type of flow. In this
case, we will say that we have a liquid if De < 1. Solids
‘maintain’ their shape and volume, i.e. they do not flow.
But solids can be deformed under stress. Note finally
that any flow is intrinsically made of deformations.

As illustrated in Fig. la, for De > 1 a cat appears
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FIG. 2:
a high contact angle.
rough substrate.
a cat on a vertical wall.

(a) Extensional rheology of a cat before capillary break-up.
(c) Tilted jar experiment showing the yield stress of a kitten.
(e) Low affinity between cats and water surfaces.
[Courtesy of (a) facebook.com, (c) http://metro.co.uk/2011/02/18 /ksyusha-the-kitten-is-cat-in-a-

(b) Cat on a superfelidaphobic substrate showing
(d) Spreading of a cat on a very
(f) Sliding cat on smooth floor. (g) Adhesion of

jar-639735/ , (d) http://www.theyfailed.com/cats-sleep-anywhere/, (f) http://www.mirror.co.uk/news/world-news/youtube-
watch-hilarious-viral-of-two-882779, (g) http://amazinghandpaintedmurals.com/picture_gallery_-_page_3|

solid, whereas for De < 1 it seems liquid. From these
preliminary experiments, knowing 7" we can estimate the
relaxation time to be in the range 7 = 1 s to 1 min,
for normal cases of Felis catus. Note that the samples
used in Fig. la-b are relatively young. Older cats may
have a shorter relaxation time, and thus become liquid
more easily than agitated kittens, for which 7 can reach
values as high as a few hours. The assumption of incom-
pressibility may also fail for older cats, which can acquire
gaseous properties like in Fig. 1c-d. In this letter, we will
tend to ignore this thixotropic behavior. There’s an old
saying in investing: even a dead cat will bounce if it is
dropped from high enough. Where, of course, the dead
cat bounce refers to a short-term recovery in a declining
trend.

Overall, the Deborah number is the dimensionless ex-
pression of the concept of linear viscoelasticity. The
greater the Deborah number, the more elastic/solid the
material; the smaller the Deborah number, the more vis-
cous/fluid it is. Thus, rheology suggests only two states
of matter: solids that deform; and fluids that flow. Both
gases and liquids flow, they are fluids, the first compress-
ible, the other incompressible. In general, both the fluid-
like and the solid-like properties of a material can be
complex, in the sense that the solid part may not be
purely elastic, and the fluid part may not be purely vis-
cous. For simple incompressible and athermal molecular
fluids, the relaxation time will simply be the viscous dis-
sipation time 7 = §%/v, where J is the thickness of the
momentum boundary layer and v is the kinematic vis-
cosity. For more complex fluids, 7 can have a large range
of origins, which often require chemistry and/or biology
to be well understood.

In the first part of this letter I wish to highlight the
potential factors that have to be taken into account in
computing the value of 7 for cats. Fig. 2a shows the cap-
illary bridge formed during extensional rheometry of Felis
catus. First, in the introduction, we assumed 7 to be a
scalar, but it can have a higher dimensionality. Usually
the time scale is considered as a contribution to viscos-
ity, which in the most general case is a tensor of rank
2. For simple incompressible fluids symmetry considera-
tions reduce this tensor to a scalar. The extensional vis-
cosity is simply 3 times the shear viscosity. For complex
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fluids, the extensional viscosity can be orders of mag-
nitude different, usually larger than the shear viscosity
for polymeric materials. For cats, the determination of
the Trouton ratio is complicated but the situation seems
opposite. In the absence of reliable extensional rheol-
ogy data, we can only point to the fact that when cats
are deformed along their principal axis, they tend to re-
lax more easily, suggesting that the extensional time is
smaller than the shear time. Transient strain-hardening
can nonetheless occur. Second, because, flows of cats are
usually free surface flows, the surface tension between the
cat and its surrounding medium can be important and
even dominant in the rheology, especially in CATBER
(Capillary thinning and breakup extensional rheometer)
experiments. The catpillary number becomes important
7 = f(Ca), with Ca = nU/~vLy, where 7 is the shear
viscosity, U is a characteristic flow velocity and vy is
the surface tension (not to be confused with the defor-
mation). Let us recall that even water droplets bouncing
on hydrophobic substrates can behave elastically, with a
response time 7 = \/pR} /v, where p is the density and
Ry the size of the drops. When the fluid is complex, the
situation can be even more entangled.

The wetting and general tribology of cats has not pro-
gressed enough to give a definitive answer to the capillary
dependence of the feline relaxation time. Fig. 2b gives
an example of a lotus effect of Felis catus, suggesting
that the substrate is superfelidaphobic. This behavior is
usually distinguished from the yield stress that cats can
also display, as shown in Fig. 2¢, where the kitten cannot
flow because it is below its yield stress, like ketchup in
its bottle. It is still unclear what physical and chemical
properties generate superfelidaphobicity, but a Cassie-
Baxter-like model seems plausible. Here, the roughness
of the cat’s fur would be as determinant as the roughness
of the substrate, but probably with somewhat opposite
effects. Indeed, cats are often found to spread on rough
substrates as seen in Fig. 2d, but they have low affinity
for substrates that smooth their fur, like water in Fig. 2e.
Significant wall slip and shear localization can also be in-
volved in some experiments, like shown in Fig. 2f, where
there is a very significant relative velocity between the
substrate and the cat. Counter-intuitively, gravity seems

(continues page 30)

17



(Cats, continued from page 17)

FIG. 3: (a) A cat spontaneously rotates in a cylindrical jar.
(b) Normal forces and Weissenberg effect in a young sam-
ple of Felis catus. [Courtesy of (a) http://guremike.jp/, (b)
http://buzzlamp.com/10-weird-places-cats-get-stuck-in /]

to enhance adhesiveness, as shown in Fig. 2g.

In the last part of this letter, I wish to discuss the possi-
bility of flow instabilities in Felis catus. Linear viscoelas-
ticity conceptualizes the fact that if its Deborah number
is small a material is flowing. The physics of flow instabil-
ities warns us that, as the characteristic rate of deforma-
tion ¥ increases, non trivial secondary flows emerge and
eventually become chaotic. Here, the important dimen-
sionless number will be the Reynolds-Weissenberg num-
ber (a sort of Péclet number):

Rw = 1% (2)

The limit Rw < 1 defines the laminar base flow. Non-
trivial secondary flows will usually appear around Rw ~
1. Finally, the flow will be turbulent if Rw > 1. For sim-
ple fluids, the relaxation time is the viscous dissipation
time, the driving force of instability is inertia and the
dimensionless number is just the usual Reynolds num-
ber Rw = Re. For more complex fluids in creeping flow
(Re = 0) recent progress on instabilities in viscoelastic
polymers and micelles solutions suggests that the rele-
vant dimensionless number is the Weissenberg number
alone, i.e. Rw = Wi if Re = 0. In this case elastic
turbulence can be achieved without inertia. We speak of
viscoelastic flow instabilities.

When taken in its philosophical form, “panta rhei” is
the theory of motion: the belief that everything is dy-
namic and that the state of rest is illusory. But for cen-
turies, this ontology was superseded by Aristotle’s view-
point. He posited that in the absence of an external mo-
tive power all objects would come to rest and that moving
objects only continue to move so long as there is a power
inducing them to do so. Modern physics started when
Galileo and his followers put an end to Aristotle’s dogma
by showing that, unless acted upon by a net unbalanced
force, an object will maintain a constant velocity. This
was key to the realization that motion is relative and
preceded by the more fundamental concept of frame of
reference, e.g. the train moves with respect to the frame
of the platform, but the platform moves with respect to
the frame of the train. Note that even if rheologists have
taken Heraclitus’ doctrine as their motto, they depart
from his thoughts by a paradoxical but useful conception

30

of motion or flow, alternatively faithful to Aristotle or
Galileo.

Simple fluids like water are “passive”, they continue
to move or deform so long as there is a power inducing
them to do so. In this case, the typical flow rate ¥ is sim-
ply imposed by the operator and Rw is a natural control
parameter. For cats, assuming we have a well-defined
relaxation time 7, computing Rw is still challenging be-
cause defining 4 can be difficult since cats are “active”
materials. They have their own motive power. Like other
biologically active materials (acto-myosin gels, bacterial
swimmers, epithelium, packs, flocks, schools, etc.), they
can exhibit spontaneous rotation as shown in Fig. 3a.

Despite these difficulties, the question remains: are
cats prone to flow instabilities when Rw increases? In
a cylindrical flow geometry, instabilities in the purely in-
ertial case (i.e. Rw = Re) and in the purely elastic case
(i.,e. Rw = Wi) lead to vortex flows. In the inertial
case, the centrifugal force drives this instability and is
also responsible for the deformation of the top free sur-
face, which climbs up the outer walls of the cylinder. In
the purely elastic case, the mechanism is opposite: cen-
tripetal normal forces (“hoop stresses”) drive the insta-
bility and are also responsible for the Weissenberg effect,
where the fluid climbs at the center of the free surface.
In general, both inertial and elastic effects can occur. In
flows of Felis catus, significant normal forces can occur
and they seem to be able to drive a Weissenberg-type
effect, as shown in Fig. 3b.

In conclusion, much more work remains ahead, but
cats are proving to be a rich model system for rheolog-
ical research, both in the linear and nonlinear regimes.
Standing questions include the potential implications of
the rheology of cats on their righting reflex, and whether
the nonlinear self-sustaining mechanism for turbulence
in pipe is applicable to streaks of tigers. Very recent ex-
periments from Japan also suggest that we should not
see cats as isolated fluid systems, but as able to transfer
and absorb stresses from their environment. Indeed, in
Japan, they have cat cafes, where stressed out customers
can pet kitties and purr their worries away.
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