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O
n Valentine’s Day, everywhere you look there are 

heart-shaped balloons, pink greeting cards and 

candy boxes illed with chocolate. But what is true 

love? Does it exist? Or is it simply a cognitive illu-

sion, a trick of the mind?

Contrary to the anatomy referenced in all our favorite love 

songs, love (as with every other emotion we feel) is not rooted 

in the heart, but in the brain. (Unfortunately, Hallmark has no 

plans to mass-produce arrow-pierced chocolate brains in the 

near future.) By better understanding how the brain falls in 

love, we can learn about why the brain can get so obsessed with 

this powerful emotion. In fact, some scientists even see love as 

a kind of addiction. For instance, neuroscientist Thomas Insel 

and his colleagues at Emory University discovered that monog-

amous pair bonding has its basis in the same brain reward cir-

cuits that are responsible for addiction to drugs such as cocaine 

and heroin. Their study was conducted in the prairie vole, a 

small rodent that mates for life. But the conclusions are prob-

ably true for humans, too, which may explain why it is so hard 

to break up a long-term romantic relationship. Losing someone 

you love is like going through withdrawal.

In this article, we feature a number of visual illusions with 

a romantic motif. We hope that you and your special one will 

enjoy them. And remember, even if love is an illusion, that 

doesn’t mean it’s not meaningful and real (to our brains, 

anyway).

STEPHEN L. MACKNIK and SUSANA MARTINEZ-CONDE are laboratory 

directors at the Barrow Neurological Institute in Phoenix. They are 

authors of the book Sleights of Mind: What the Neuroscience of Magic 

Reveals about Our Everyday Deceptions, with Sandra Blakeslee 

(http://sleightsofmind.com, published by Henry Holt & Co., 2010).

POP! GOes mY Heart

nothing is more romantic than curling up in front of a ire with your 

loved one on Valentine’s day as you lovingly whisper “chromostereop-

sis.” Okay, maybe it’s not as passionate as a sonnet—unless you are 

a vision scientist. Look at the red and blue hearts and examine their 

depth with respect to the background. most people ind that the red 

heart pops in front of the blue background, whereas the blue heart 

sinks beneath the red background.

this illusion comes about because the lenses in our eyes refract 

blue light more than red. this phenomenon is called chromatic aberra-

tion; another example of this effect is seeing a rainbow when you shine 

white light through a prism. When both eyes view the red and blue 

images simultaneously, the cornea and lens of the eyes refract differ-

ent amounts of the colors. the brain deals with this sensory aberration 

by imagining depth—the red heart is in front of the blue background, 

and vice versa—even though none actually exists.

© 2010 Scientific American

(illusions)

The Illusions of Love 
How do we fool thee? Let us count the ways that illusions  

play with our hearts and minds

By Stephen L. Macknik and Susana Martinez-Conde
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iLLUsiOns tHat mOVe tHe Heart

Your wandering eyes pull at your lover’s heart-

strings. in this illusion, the heart appears to 

move and even pulsate as you look around the 

image. When your eyes move, they shift the 

retinal images of the black-and-white edges  

in the pattern, activating the motion-sensitive 

neurons in your visual cortex. this neural 

activation leads to the perception of illusory 

motion. notice that if you focus your gaze on a 

single point, the illusory motion slows or stops.

iLLUsOrY neOn Heart

notice that the yellow ields inside the heart seem paler 

than the ields forming the contour of the heart, which 

appear to be a darker shade of yellow-orange. right? 

Wrong. actually all the yellow ields in the igure  

are identical. any differences that you see are  

all in your mind. this effect is called neon color  

spreading, because it resembles the effect of  

the light spreading from a neon lamp. the neural  

underpinnings of this effect are not yet understood.

© 2010 Scientific American

is LOVe an iLLUsiOn?

spanish essayist miguel de Unamuno said, “Love is the child of illu-

sion and the parent of disillusion.” is this view cynical or biologically 

based? illusions are, by deinition, mismatches between physical 

reality and perception. Love, as with all emotions, has no external 

physical reality: it may be driven by neural events, but it is nonetheless 

a purely subjective experience. so, too, is the wounded heart we have 

drawn here. Where the arrow enters and exits the heart, there is no 

heart whatsoever, only an imaginary edge deined by the arrow.

this effect is called an illusory contour. We perceive the shape of 

the heart only because our brains impose a shape on a very sparse 

ield of data. neuroscientist rüdiger von der Heydt and his colleagues, 

then at University Hospital Zurich in switzerland, have shown that 

illusory contours are processed in neurons within an area of the brain 

called V2, which is devoted to vision. the illusory heart even looks 

slightly whiter than the background, although it is actually the same 

shade. much of our day-to-day experience is made up of analogous 

feats of illing in the blanks, as we take what we know about the world 

and use it to imagine what we do not know.
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LOVe and amOr

Here we see that love 

and amor are two sides 

of the same ambiguous 

object. this sculpture is 

an ambigram—an 

artwork or typographical 

design that can be read 

from two different 

viewpoints. Judith 

Bagai, editor of The 

Enigma, the oficial 

journal of the national 

Puzzlers’ League, coined 

the term by contracting 

the words “ambiguous” 

and “anagram” (many 

ambigrams feature the 

same word seen from 

different directions).

© 2010 Scientific American

(illusions)

amBiGUOUs emBraces

ambiguity is affected by our frame of mind. in the image on the left, Message of Love from the 

Dolphins, adult observers see two nude lovers embracing, whereas young children see only dol-

phins. if you still can’t see the dolphins (we promise you they are there), look for more than two.  

in the image on the right, a Valentine’s day rose predicts the outcome of the evening’s festivities.

a matcHed set

is it a broken heart or two people kiss-

ing? Both, in the case of this two-piece 

newman digital audio player. One for 

him and one for her.


	Cover
	from the editor
	contents
	letters
	Head Lines
	perspectives
	consciousness redux
	illusions
	calendar
	Get Attached
	The Pain of Exclusion
	Body of Thought
	The Nazi and the Psychiatrist
	Your Brain on Blueberries
	A Losing Personality
	facts & fictions in mental health
	we're only human
	reviews and recommendations
	ask the Brains
	Head Games
	mind in pictures

