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W e have read Tim Palmer’s article 
“The real butterfly effect and 
maggoty apples” (Physics Today, 

May 2024, page 30) with much inter-
est. He writes that the popular concep-
tion of the butterfly effect, in which 
“the flap of a butterfly’s wings in Bra-
zil can set off a tornado in Texas a 
week later,” is “folklore” that “isn’t 
quite correct.”

We recently published a relevant 
paper on this topic.1 We conclude that 
a butterfly in Brazil cannot cause a 
tornado in Texas because of its tiny 
spatial scale and the dominant role of 
molecular dissipation at that scale.

The notion of a butterfly’s flap caus-
ing a tornado is distinct from that of a 
sensitive dependence on initial condi-
tions affecting the solutions to the 
equations of motion. Our paper offers 
a scientific discourse that the former 
effect is not at all plausible for the real 
atmosphere. In our chaos studies,2 we 
have focused on finite predictability in 
Edward Lorenz’s models of 1963 and 
19693 and on three kinds of butterfly 
effects within those models.

We offer more comments at the online 
version of Palmer’s article.
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► Palmer replies: While plausible, of 
course, the model of Roger Pielke,  Bo- Wen 
Shen, and Xubin Zeng is nevertheless 
heuristic: As mentioned in my article, no 
rigorous proof or disproof of the real 
butterfly effect exists. Indeed, in contrast 
with the paper by Pielke and his coau-
thors,1 recent published work2 on sponta-
neous stochasticity in high Reynolds 

number flows (see reference 7 in my arti-
cle) suggests that not only may macro-
scopic circulations be sensitive to flaps of 
butterflies’ wings in finite time, but they 
may also be sensitive to the motions of 
individual molecules.
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Where physics students find community
I t was with the joy of recalling fond 

memories that I read the recent arti-
cle by Hannah Means about the In-

ternational Association of Physics Stu-
dents (Physics Today, June 2024, page 
28). I became acquainted with IAPS in 

READERS’ FORUM

Letters and commentary are 
encouraged and should be sent 
by email to ptletters@aip.org 
(using your surname as the  
Subject line) or by standard mail 
to Letters, Physics Today, American 
Center for Physics, One Physics 

Ellipse, College Park, MD 20740-3842. Please include 
your name, work affiliation, mailing address, email 
address, and daytime phone number on your letter 
and attachments. You can also contact us online at 
https://contact.physicstoday.org. We reserve the 
right to edit submissions.

CONTACT 
PHYSICS 
TODAY

Butterfly effects

TH
O

M
AS

 B
RE

SS
O

N
/C

C 
BY

 2
.0

 


