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ABSTRACT  
Synesthesia is long researched and debated. Some people report seeing colors and/or 
lights when they hear certain keys or notes in music or when they listen to or play 
instruments. Among those there are many musicians such as Franz Liszt, Itzhak Perlman, 
Duke Ellington, Leonard Bernstein, Jean Sibelius and Olivier Messiaen.  Moreover, 
musicians who are also composers explained that writing music is like producing images 
based on colors, their mixture and shades. Researchers on synesthesia are divided: on 
one hand, they have views pointing out the existence of synesthetic perception and 
diverse possibilities to be aware of it, on the other hand they present assumptions based 
on case observations that are rejected scientifically.  In this paper we form an opinion in 
favor of sound-to-color synesthesia based on two directions of research. First, we show 
that music can bring out colored patterns or simply colors mentioning that the colors 
chosen are not always constant over time, and they are not identical from one individual 
to another. Second, listening to music influences the level of emotion, attention and 
relaxation, their frequency being translated in colors of brainwave frequency bands. 
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LITERATURE REVIEW: THEORETICAL ASPECTS OF SYNESTHESIA 
Synesthesia is defined as “a neurologically-based condition in which stimulation of one 
sensory or cognitive pathway leads to automatic, involuntary experiences in a second 
sensory or cognitive pathway” (Cytowic, 2002). In some opinions, it represents “the 
involuntary physical experience of a cross-modal linkage” (Drăgulin et al., 2015), to other 
researchers. Moreover, Synesthesia is “a curious condition in which an otherwise normal 
person experiences sensations in one modality when a second modality is stimulated” 
(Ramachandran and Hubbard, 2001). For example, a person may experience a specific 
color associated with a tone, a certain composer’s music, or the sound of an instrument: 
C-sharp may be blue, Bach may be grey and the flute sounds pink. This fact was first 
recognized by Galton (1880). Since then, new findings show that Synesthesia has a 
genetic base; it tends to run in families, and it is an actual sensory, perceptual 
phenomenon (Cytowic, 1989; Harrison, 2001; Ramachandran and Hubbard, 2001a). 

The linked experiences include about 80 forms of Synesthesia from auditory-
tactile and visual-tactile Synesthesia to phoneme-color, smell–color, pain–color, 
personality–color, sound-flavour, so on. The most common forms of Synesthesia remain 
grapheme-color Synesthesia (individual letters of the alphabet and numbers linked to 
colors) and chromesthesia (the association of sounds with colors.) Notice that of the 
different types of synesthesia, most have color as the synchronized second perception, 
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smell or taste being infrequent, but existing. A musician could experience different types 
of taste or smell in response to hearing different musical tone intervals which helps him 
further recognize those intervals. In a study from the Feinstein Institute for Medical 
Research it is showed that most people with Chromesthesia have perfect pitch because 
their ability to see or hear colors aids them in identifying notes or keys. More facts about 
chromesthesia are enumerated below: 

The main use of sound-to-color Synesthesia is in the creative process. Cytowic 
calls it “something like fireworks” - voice, music, and environmental sounds mixed 
together and caused by a stimulus either limited (e.g. just music or a specific musical key) 
or much wider (e.g. a variety of sounds). As a result, chromesthesia is more common 
among creative people, artists: musicians, poets, novelists, so on. 
In the chomesthetic process each individual could have a different experience: simply 
colors, colored graphemes or shaped images, but the bottom line is the same: music 
appears on a “screen” in front of their face, or sudden in their mind.   

Although music in a major key and in fast tempo sounds joyful and energetic and 
it is usually identified (even by non-synesthetes) with colors which are bright, vivid, and 
warm, slow tempo music in a minor key sounds sad, almost depressing, lifeless and frail, 
bringing up dark, grey and bluish colors, individuals rarely agree on what color a given 
sound is. (e.g. Liszt and Rimsky-Korsakov are notorious in disagreeing on the colors of 
music keys.) 

Psychological research has established that synesthetic experiences can have 
measurable behavioral consequences, while functional neuro-imaging studies have 
identified differences in patterns of brain activation.  (Drăgulin et al., 2010) 

Forms of Synesthesia are similar to the effect produced by the psychoactive drug 
use during the “dreaming journey.” The explanation is that drugs include pharmaceuticals 
imitating the same physiological mechanisms that induce genetically based Synesthesia.  

In their study Ramachandran and Hubbard (2001) state that if a person has one 
type of Synesthesia she is also more likely to have a second or third type. Also, there is 
heterogeneity in Synesthesia, individuals being more or less synesthetic. 

Humans have three color receptors - Red, Green and Blue, but they are 
perceptive to large ranges of colors, as seen in Figure 1.   

In order to determine a certain color of an object it is used the ratio of the 
responses of these receptors. For example, color blind people are missing one type of 
receptor, mainly red or green.  Also, by combining narrow bands of light in the “primary 
colors” regions of the spectrum it could be reproduced almost any color sensation as seen 
in Figure 2. 
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Fig.1 -  The primary colors 

 
 

  
 
Fig.2 - Overlapping circles of red, green and blue 

 
EXPERIMENT DATA 
In our research we use five study cases of individuals listening to music. We study their 
synesthetic perception, and we carefully note their description of the generated color 
visual interpretation of the music. In order to stimulate individual’s creativity, we had 
chosen different genres of music keeping the listening time in a comfortable zone.  The 
list includes instrumental and vocal instrumental music of all genres, from classical to 
pop-rock, from heavy-metal to religious music.  All subjects aged 25 to 70 years old love 
music, two of them even declaring themselves as having Chromesthesia. Not all of them 
are musicians but they are all artists. We have a professor of piano, a music therapist, an 
architect loving jazz (he also plays guitar), a painter who sings in a choir in weekly basis 
and a violinist, also professor of music.  

The experiment was conducted at the University Transilvania of Braşov, in the 
Creativity Laboratory, under the supervision of the research team. An environmental free 
of stressors was provided. Each subject was tested individually choosing between writing 
their experience and verbalizing it, so it could be noted. We reproduce some of their 
words in examples below: 
 

Audition 1:  Bach - Toccata and Fugue in D minor 
Subject 1: “When I listen to Bach, I see not only colours, but also shapes, from 
gold bells to dark holes, there are bright colours but also greys and blues.” 
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Subject 2: “It’s a collection of lighted panels arranged into a spectrum from yellow 
to blue and shades of reds.” 
Subject 3: “I don’t like Bach very much, it’s dark, I much prefer Mozart, is more 
colorful” 
Subjects 4 and 5 don’t have an opinion. They cannot see colors at the moment, 
but they try to imagine something. 
 
Audition 2: Mozart's Symphony no 40 in G minor - First movement 
For Mozart, opinions are more similar.   
Subject 1 sees Mozart generally as “vivid blue and golden yellow,”  
Subjects 2, 3, 5 see this first movement as “blue, violet or indigo” 
Subject 4 uses his imagination, seeing Mozart as “an emperor with violet and gold 
clothes who plays music […] and smiles all the time.” 
 
Audition 3: Chopin, Fantaisie Impromptu in C–sharp minor 
The romantic Chopin is seen either as “grey” (Subject 1) or “dark red or black” 
(Subject 2)  
Subject 3: “It’s grey, all shades of grey, including silver. It is sad, romantic but 
sad.“ 
Subject 5: “It’s like a dark rainy day. My heart aches. It’s sadness and pain” 
Subject 4 again didn’t see colors. He declares “I love Chopin, it’s romantic, it’s sad, 
but there are no colors around” 
 
Audition 4: Salsa music – Celia Cruz “ La vida es un carnival” 
Subject 1didn’t like the music at all.  
Subject 2 stated: “hot, hot, hot and all shades of red.”  
Subject 3 was dancing. At some point he said: ”I see parrots around me. There are 
so many colors!” 
Subject 4 was dancing, not saying anything.  
Subject 5’s opinion: “It’s like an explosion. So many bright colours, so much red, 
and yellow and green, and blue, nothing dark, nothing sad, I feel the catchy 
rhythm inside me like a pulsation.”  
 
Audition 5: Hard - rock instrumental music 
Listening to this loud, high – energetic music, with long solos of guitar and major 
drum rhythms all subjects agreed on dark colours: dark reds, black, indigo. Apart 
from subject 3 who really like hard-rock instrumental music the rest of the 
subjects are not into it. 
 
Audition 6: Vivaldi – the Four Seasons – Spring (Allegro) in E Major 
Subject 1: “Vivaldi brings up happy colours to me. That’s a lot of green.” 
The rest of the subjects mainly agreed upon using for describing the music 
colours such as purple, blue, orange or green.” 
 
Audition 7: Relaxing Nature Sounds: Water Sounds and Birds’ Song 
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All subjects found the music relaxing, calming. They all identified the music with 
light, sweet colours from yellow to green, from pink to light blue.  
Subject 4 instead of a colour saw “transparent water.” He finally agreed on saying  
”light blue” He didn’t like the birds’ song because it was too  loud, too noisy. 
 

Also, during the experiment we observed the behaviour of the subjects.  The 
most interesting observations are mentioned below:   

 The musical characteristics most influential in choosing the colours are tempo, 
tone, volume, minor or major mode, and the harmonic, melodic and complexity 
of the musical writing.   

 Music determines an affective, emotional reaction in listeners. Thus, the subjects 
felt happy, sad, angry, calm, etc. depending on the selected music. Sometimes 
they spoke out loud their emotions, other times we just looked at their faces 
expression “reading” the emotion.  

 We have noticed a difference in the reaction time between the music-to-colour 
synesthetes and non-synesthetes meaning that subjects having Chromosthesia 
were more rapid in seeing the colour of music, their experience being 
spontaneous and the emotion they experienced being real, while the non-
synesthete (Subject 4) needed time to imagine and process the experience.  

 We measured the blood pressure and the pulse, observing that the rate changes 
once certain emotions are felt during the audition.  The differences among the 
subjects were noticeable. 

 
We are aware of the limitations of our experiment, so we cannot make a final 

conclusion over Chromesthesia.  We agree that Subject 1 (professor of piano) is 
synesthete, and maybe so it is Subject 2 (music therapist) and that Subject 4 is surely a 
non-synesthete. We didn’t form an opinion regarding Subjects 3 and 5, but we are 
inclined to believe that they are very creative, imaginative. We will continue the 
experiment by involving more subjects in testing and diversifying the research, looking for 
new results to give more power to the results. (e.g. giving music a new therapeutic 
meaning that could be constructed by synesthetic processes.) 
 
CONCLUSION 
Listening to music produces different sensations simultaneously. Synesthesia makes 
people hear colors, see sounds and even feel their taste or smell.  And even the number 
or synesthetic people are not numerous, creativity is performed and the brain activity is 
stimulated by music. The results of the experiment, although not complex, conduct to a 
better understanding of sound-to-color Synesthesia, of the sound frequency and its 
association with the emotion, memories and images evoked in the creative exercise.  
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