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ABSTRACTS FOR SATURDAY PRESENTATIONS

An Eyeful of Sound: Animating synaesthesia

Samantha Moore is senior lecturer in animation at the University of Wolverhampton, UK and is a member
of CADRE (The Centre for Art, Design, Research and Experimentation). She is an animated documentary
maker; An Eyeful of Sound (2010), The Beloved Ones (2007), doubled up (2004) and Success with Sweet
Peas (2003). Her work has been screened and won awards internationally.

This paper is a presentation of the Wellcome Trust funded collaborative project An Eyeful of Sound. The
project was a collaborative one between synaesthetic people, researchers and film makers concerned
with visually describing synaesthesia to a wider audience. The culmination of the project was a 10 minute
animated documentary about what it is like to have audio-visual synaesthesia, directed by Samantha
Moore in conjunction with Dr Jamie Ward, Tessa Verrecchia, Emma Suddaby and Julie Roxburgh.

The presentation will look at the challenges of working on representing a unique brain state like
synaesthesia through animation and the ways in which the information collected was collated and verified.
It also discusses more generally the role of art and film in representing synaesthesia and the strengths
and shortcomings of such representations. The animated film will be screened in full during the
conference.

Exploring how to communicate the synaesthesia exper ience - a personal perspective.
Jane Mills (Course Leader — Fashion & Textiles), University of Northampton

‘If when you are born you are given a pair of multi-coloured, bright sparkly and visually textured spectacles
that you always wear what is that you view of the world compared to the view of other people’.

Working in a creative environment in a University School of the Arts | am intrigued and inspired to explore
the correlation between synaesthesia and creativity. How it affects my view of the world, interpretation of
language, verbal communication, visual information and ultimately my decision-making? My talk will be an
exploration to the question of how to communicate the synaesthete experience from a personal
perspective and how having discovered that | am a synaesthete | became inspired to explore how it
provides access to a visual experience that is completely unique to the individual. | will also focus on how
or if the experience supports me in my professional working life in the creative industries and also whether
there is any benefit in exploring it further.

Obvious and ,hidden” synaesthesiae

Dr. Jasmin Sinha; LUXEMBURG; www.synaisthesis.com

Linguist, Project Manager, Publisher, Editor, Synaesthete (creation of publishing house SYNAISTHESIS
in 2009)

We don't have to prove anymore whether synaesthesia exists or not. Many of its forms are well-known
and have been studied extensively in the past few years, for example, grapheme-colour synaesthesia,
coloured hearing, or number forms.

For most synaesthetes, their synaesthesiae are an innate and natural part of their perceptions. Some may
not even know that they have synaesthesia. Some may only notice it if it has distinctive markers that
attract their attention. So it might be easy to perceive one’s grapheme-colour synaesthesia when the
letters of the synaesthetic alphabet have striking — and stable —colours, or when not all letters are
coloured and the alphabet thus seems to show an intra-systemic discrepancy.

But how is it possible to perceive synaesthesiae that are unobtrusive, discreet, or variable? What if no
intra-systemic difference can be observed? How can one focus on something that does not seem to
provide any significant characteristics?



This question shall be further discussed using an example of emotional synaesthesia, experienced by
myself. The act of decision making stimulated a gut feeling (“right decision” vs. “wrong decision”). This gut
feeling was accompanied by a synaesthetic perception — a perception so weak that it would almost have
remained unnoticed. So these “hidden” synaesthesiae” are a real challenge in perception, for both
synaesthetes and researchers.

‘Making sense’ Messing around with Black Boxes: Syn aesthesia and Learning — How to master the
Theremin without Notes
Regina Pautzke, regina.pautzke @synaesthesieforum.de

Synaesthetes deal with synaesthesia in a very different way than scientists do. Scientists tend to ask lots
of questions, most synaesthetes do not. Some have no questions at all. We are used to synaesthesia like
to gravity and simply live with it, use it, enjoy it, get sometimes confused by it but also inspired.
Synaesthesia can be a very useful learning aid, especially when it comes to concepts. It may support
recognition as well as memory; however it sometimes creates confusion and hinders understanding. In
this case another synaesthetic perception might step in to counterbalance and replace the missing link by
revealing alternative and inspiring points of view that make more sense.

My example of ‘making sense’ is about being unable to learn notes but learning an instrument anyway by
merely trusting on my synaesthetic perception of music. | describe various types of synaesthesia | have
and explain when they are helpful and when they are not. In case of reading notes my grapheme
synaesthesia is confusing and obstruent but at the same time my music related synaesthesia ‘steps in’
and leads to another path reaching the same goal of memorizing melodies and intonation. | describe in
detail what music looks like to me and show visualizations made in Photoshop. My talk concludes with a
live performance on the Theremin - simultaneously to an animated trick film showing my synaesthetic
perception of the piece | play.

Self-report and behavioural measures of spatial for ms
Mark Price, Tormod Elias Solberg, and Oskar Blakstad; University of Bergen, Norway.

Spatial forms are the synaesthetic experience of involuntary visuo-spatial associations between sequence
members (e.g., months, week days, numbers) and spatial locations which are in turn part of spatially
extended pattern. It remains unclear whether spatial forms should be considered a variety of
synaesthesia, or an extreme on the continuum of individual differences in everyday mental imagery. We
report findings from a new self report questionnaire (BSFQ: Bergen Spatial Form Questionnaire) that
surveys the gradation of standard visual imagery and of spatial form experiences for months, week days
and numbers among Norwegian students. Scores on 2 separable factor analysed subscales, for spatial
associations for numbers and months/days respectively, indicated a monotonic gradation of form-like
experience across the population. This was related to general mental imagery experience on the
Spontaneous Use of Imagery Scale (SUIS). Qualitative data on the nature of the forms was obtained via
an online survey for a subgroup of participants with high scores on the initial questionnaire subscales. A
subgroup of respondents with high versus low BSFQ scorers were also compared on a variety of
behavioral tests.

Characteristics of Synaesthetic Spatial Alphabets
Clare Jonas & Jamie Ward; University of Sussex

Number-form synaesthesia, in which numbers take on locations in the mind's eye or in peripersonal
space, is generally well-covered in the synaesthesia literature, but the similar alphabet-form synaesthesia
remains underinvestigated. | present data from two studies about alphabet-form synaesthesia. The first of
these is a large-scale study of alphabet-form synaesthetes to assess what shapes and orientations (e.g.
straight lines, columns, curves) are commonly seen and where features (gaps, line breaks, etc.) are
commonly found. The second study assesses the perceptual reality of alphabet forms using a cueing task,
where a central letter is presented, followed by a lateralised dot. Participants were asked to move their



gaze from the centre of the screen to the dot as quickly as possible. The results for these studies suggest
that alphabet forms, at least in English speakers, have features where the Alphabet Song (taught to most
English-speaking children as a means of learning the order of the alphabet) suggests a break; that the
orientation of alphabet forms is most commonly left-to-right, and that they are perceptually real to these
synaesthetes. The latter two results may have consequences for research into the spatial-numerical
association of response codes (SNARC) and related effects pertaining to the implicit spatial properties of
other ordered sequences.

Disruption of synaesthesia by posthypnotic suggesti on: An ERP study
Devin Blair Terhune, Etzel Cardefia, & Magnus Lindgren
Department of Psychology, Lund University, Sweden (devin.terhune@psychology.lu.se)

There is broad consensus among cognitive scientists that synaesthesia is resistant to control. This
experiment examined whether the behavioral and electrophysiological correlates of synaesthetic response
conflict could be disrupted by posthypnotic suggestion. We recorded event-related brain potentials while a
highly suggestible face-color synaesthete and matched controls viewed congruently- and incongruently-
colored faces in a color-naming task. The synaesthete, but not the controls, displayed slower response
times and a greater sustained N400 ERP component at frontal midline electrodes for incongruent than
congruent faces. Both markers of response conflict were abolished following a posthypnotic suggestion for
the termination of the participant's synaesthesia and reinstated following the cancellation of the
suggestion. These findings demonstrate that synaesthesia can be temporarily abolished by cognitive
control.

The synaesthetic conditioning task reveals that par ieto-occipital suppression eliminates implicit
bidirectionality in grapheme-colour synaesthesia.

Nicolas Rothen®, Thomas Nyffeler’, Roman von Wartburg®, René Miri®, Beat Meier*

'University of Bern, Switzerland, “University Hospital Bern, Switzerland

On an explicit level, subjects who experience synaesthesia usually report unidirectional experiences. In
grapheme-colour synaesthesia for example, the letter A printed in black may trigger a RED colour
experience but not vice versa. However, on an implicit level bidirectional activations can also occur, that
is, a red colour can activate the letter A. With the synaesthetic conditioning paradigm we tested whether
these implicit activations are mediated by the same brain areas as explicit synaesthetic experiences. The
results demonstrate that with the application of transcranial magnetic stimulation over parieto-occipital
brain areas implicit bidirectional activation can be suppressed. These findings indicate that parieto-
occipital regions are not only involved in explicit but also in implicit synaesthetic binding.

Psychophysics and fMRI of grapheme-color synesthesi a

Jean-Michel Hupé(1), Mathieu Ruiz (1), Cécile Bordier(2), Michel Dojat (2)

(1) CerCo, Université de Toulouse & CNRS, Toulouse, France

(2) Grenoble Institut des Neurosciences (GIN) - INSERM U836 & Université Joseph Fourier, Grenoble,
France

What do synesthetes mean when they claim that they see achromatic graphemes with colors? The
answer depends on synesthetes, as detailed by Flournoy (1893). Photisms, as he calls the subjective
experience of synesthetic colors, can be either thought or experienced as mental images — whose can be
projected, or not. Flournoy proposed to qualify photisms as a function of their intensity — leaving open the
question of possible qualitative differences in the way synesthetes experience their photisms. Modern
cognitive neuroscience has used the distinction between ‘projectors’ and ‘associators’, thus implying a
qualitative difference. It has been suggested that only projectors would exhibit real advantages in visual
search tasks. Moreover, their stronger and more ‘perceptual-like’ experience could be demonstrated in
fMRI by stronger or specific BOLD activation by photisms in retinotopic areas. We tested these
hypotheses by combining questionnaires, psychophysics and fMRI. Like others, we found that the
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answers to questionnaires often lacked consistency. But the combined results of modified Stroop tests
with color and photism naming (30 subjects) allowed us to scale objectively the strength of synesthetic
experience, with a pattern of results for ‘associators’ and ‘projectors’ corresponding to previous studies
(Dixon & al. 2004, Ward & al. 2007). Surprisingly, even synesthetes with the strongest associations did
not show any benefit of synesthetic colors when performing visual search tasks. In the fMRI study (10
subjects), we did not observe any activation by synesthetic colors in retinotopic areas (including V4), nor
any correlation between photism strength and signal within any of these areas.

Magnetoencephalography (MEG) neuroimaging of “colou red-hearing” synaesthesia.

A. Asgharl'z, M. Spiller4,T. McGlashan?, V. Pironti®, S. Pettyz, G. Green®, W. Woods?®, A. Nevado®, M.
Simpsonz, M. Pulgarinz, J. Simner® and A. Jansari’

"Hull York Medical School and Biological Sciences, University of Hull, Hull, HU6 7RX. York
Neuroimaging Centre, York University, York, YO10 5DG. *School of Philosophy, Psychology and
Language Sciences, The University of Edinburgh, Edinburgh, EH8 9AD. “School of Psychology,
University of East London, London, E15 4LZ.

Functional MRI neuroimaging studies have indirectly suggested neuronal activation of the brain’s “colour
centre”, left visual V4 area, in “coloured-hearing” synaesthesia by showing increases in blood flow in this
area (Nunn et al., 2002). In contrast, magnetoencephalography (MEG) scans provide a direct measure of
neuronal activity by recording external magnetic fields that are associated with neuronal currents in the
brain. We hypothesized that MEG scans could reveal novel information on the processing of “coloured-
hearing” in V4 neurones. MEG scans were performed in fourteen synaesthetes and fourteen matched
controls during binaural presentation of spoken word stimuli. Magnetic fields were analyzed using a spatial
filtering technique (beamforming) to find locations of neuronal sources within the brain in the context of the
power amplitude of the beta band rhythm (13-30 Hz); a comparison was made between the amplitudes of
the beta band rhythm before and after the auditory word stimuli in synaesthetes and controls. The MEG
results reveal neuronal changes located in the left V4 with “coloured-hearing”, consistent with previous
functional MRI blood flow studies. Importantly, our results also demonstrate a decrease in amplitude of the
beta rhythm in left V4 and also bilaterally in V1/V2 in synaesthetes but not in controls. Our results show
that MEG is able to provide novel information on the processing of “coloured-hearing” synaesthesia from
neuronal sources that is not possible with other non-invasive neuroimaging techniques. It remains to be
elucidated how the decreases in beta band amplitude in V4 and V1/V2 lead to a “coloured-hearing”
synaesthetic percept.

The timing of activation in synesthesia: a magnetoe ncephalography study
David Brang [1], Edward M Hubbard [2], Seana Coulson [1], Minxiong Huang [1], VS Ramachandran [1]
1. University of CA, San Diego 2. Vanderbilt University

Grapheme-color synesthesia is a neurological phenomenon in which particular letters and numbers
(graphemes) consistently evoke particular colors (e.g. A=red). The neural basis of synesthesia has been
thoroughly explored, but a debate lingers into the underlying mechanisms. The cross-activation theory
proposes that the experience of colored letters arises as a result of cross-activation between grapheme
areas in the fusiform gyrus and neighboring color area V4. In contrast, the disinhibited feedback theory
proposes a disinhibition of pre-existing, 'latent’ feedback connections among areas in the hierarchy of
visual processing; the two models thus make different predictions about the time course of neural activity
in color area V4 (early vs. late). In order to resolve this debate, we used magnetoencephalography (MEG)
to test whether V4 and grapheme regions activate nearly simultaneously, as predicted by the cross-
activation theory, or whether V4 activation occurs only after the initial stages of grapheme processing, as
predicted by the disinhibited feedback theory. Here we show that differences in V4 activation between
synesthetes and non-synesthetic controls arise between 140 and 160ms, immediately after the earliest
stages of letter and number processing. The excellent spatial and temporal resolution provided by MEG
complements earlier neuroimaging studies of synesthesia using methods with poor temporal resolution
(fMRI), and those with less precise spatial resolution (EEG). Overall, these data argues against the
disinhibited feedback theory of synesthesia, suggest that the perception of synesthetically colored letters



11

involves cross- activation of V4 and grapheme areas, and that the conscious perception of graphemes in
all individuals arises after 130ms.

What has large-scale analysis taught us?

David Eagleman'?

'Department of Neuroscience, Baylor College of Medicine, Houston, USA

’Department of Psychiatry, Baylor College of Medicine, Houston, USA

In 2006 we launched the Synesthesia Battery (synesthete.org), a free platform for screening and
quantifying synesthesia. In the intervening years we have verified almost 10,000 synesthetes across 15
types of synesthesia and 8 languages. In this talk we will discuss some of the most important findings that
have come to light from these data, as well as discuss present and future collaborative efforts. Moreover,
combining these psychometric data with our parallel work in neuroimaging and genetics, we will argue that
synesthesia is not a single phenomenon, but is instead an umbrella term that covers several different
phenomena—all of which have in common an increased crosstalk between senses, but appear to be
underpinned by different neural and/or genetic bases. Finally, we will present a new anatomical
hypothesis that brings together scattered findings in the literature into a parsimonious framework.
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ABSTRACTS FOR SUNDAY PRESENTATIONS

In Order of Presentation

Colour and luminance associations with vowel sounds in synaesthetes and non-synaesthetes
Anja Moos, Rachel Smith, David Simmons; University of Glasgow

Previous studies found relationships between phonemes or graphemes and colours (e.g. Marks 1975,
Simner 2007, Wrembel 2007) and pitch and luminance (e.g. Jakobson 1962, Ward et al. 2006). Based on
these findings we address two questions: (1) Are there systematic relationships between vowel sounds
and colours? (2) Do these relationships differ between synaesthetes and non-synaesthetes?

Participants had to choose one of 16 colours or grey-shades while listening to one of 16 vowel sounds.
Each vowel was presented 16 times in a randomised order to test for consistency. Of the three grapheme-
colour synaesthetes tested so far, two showed random vowel-grey-shade associations, and one perceived
front vowels as lighter grey than back vowels. All three showed highly consistent vowel-colour
associations. In one synaesthete we found that position on the phonetic vowel quadrilateral correlated
with position on the standard hue circle. Results for the 20 non-synaesthetes showed low within-subject
consistency, but significant correlations with the acoustic correlates of articulatory-phonetic dimensions,
similar to the responses of the other two synaesthetes: front vowels were associated with light luminance,
back vowels with darker luminance, open vowels with red, and close front vowels with green.

Association patterns are similar in synaesthetes and non-synaesthetes but there is a large difference in
consistency. Both groups seem to use similar mechanisms for associating acoustic and articulatory
properties of vowels with dimensions of colour. A remaining question is whether cross-modal perception is
common to us all but variable in vividness, or whether there is a clear qualitative division between
synaesthetes and non-synaesthetes.

The Synaesthesia Translator — It's Development and Implications.

All research by Barbara Ryan — Synaesthesia Translation Machine for the Aesthetic Study of Language,
Institut Saint Loup Projects 2009. The Synaesthesia Translator has been developed with the technical
collaboration of Sam Johnson, Computer Vision Group, School of Computing, Leeds University.

I have been aware for some time via my synaesthesic perceptions (grapheme-colour synaesthesia and
coloured hearing) that both written and spoken language is composed of a visually discernable pattern.
The pattern appears to correlate to a DNA type sequence in that it holds compressed colour-coded
information, repeat sequences and ‘markers’. Subsequently | have developed a computer programme
known as ‘The Synaesthesia Translator’ to help illustrate that my initial perceptions were accurate and
that these ‘language designs’ are indeed visible ‘synaesthesically’.

By-products of this research revealed amongst other things, that individual colour-grapheme allocations
may not be random or visually associated, but activated and allocated by sound to colour associations
present before the introduction of written language. My personal grapheme allocations follow an audio-
chromatic spectrum with coloured phonemes heard in early infancy only being self-allocated to individual
letters/sounds of the alphabet as | later encountered them.

Just how synaesthetes ‘decide’ on their coloured graphemes is a much debated topic. In my own case |
have identified a system that appears inherently phonetic and one which correlates directly to universal
language patterns and colour theory.

I should like to expand on this topic and demonstrate ‘The Synaesthesia Translator’ to illustrate the
inherent patterns ‘hidden’ in various European languages. The findings have implications as to many
debated questions, such as how synaesthetes are able to speed read, to pick up foreign languages with
comparative ease and how phenomena such as ‘dyslexia’ may manifest in individuals with synaesthesia.
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The unconscious ‘rules’ of Ordinal Linguistic Perso nification
Julia Simner, Oliver Gartner & Michelle Taylor ( j.simner@ed.ac.uk)
Department of Psychology, University of Edinburgh

Ordinal Linguistic Personification (OLP) is the involuntary and automatic tendency to attribute personality
and gender to ordered linguistic units (e.g., letters, numerals, days, months). Someone with OLP might
feel, for example, that 7 is a rude middle-aged woman, or that Q is a child with a bad temper. These
personifications are considered a variant of synaesthesia (Smilek et al., 2007a; Sagiv, 2005; Simner &
Holenstein, 2007; Simner & Hubbard, 2006; Cytowic, 2002).

Recent research suggest that OLP experiences may follow ‘rules’ (e.g., Simner & Holenstein, 2007,
Smilek et al., 2007a) and the current paper presents new findings of a link between trigger and
personality-type. We asked a group of OLP synaeshtetes to carefully describe the personality of each
letter of the alphabet using 40 different adjectives (e.g., shy, outgoing). Synaesthetes rated each adjective
on a scale 1-9, for each letter. This test assesses personality along 5 dimensions (extroversion,
agreeableness, conscientiousness, neuroticism, openness; Goldberg, 1990), and was originally designed
to assess the personality of human individuals (Saucier, 1994). Here we applied the test to synaesthetic
letter-personalities, and produced a full personality profile for each letter of the alphabet, for each
synaesthetes tested. We found that personalities were systematically related to the frequency of the
letters in the English language. Letters that are high frequency in English (i.e., common letters such as A,
E, S etc.) had personalities that were significantly higher on the agreeableness scale, and were
significantly lower on the neuroticism scale, compared to low frequency letters (such as Q, Z Y). This
provides evidence that synaesthetes follow unconscious ‘rules’ when generating their experiences, and
that these rules are often related to linguistic features such as frequency (e.g., Simner et al., 2005; Beeli
et al., 2007; Smilek et al., 2007b).

The Developmental Learning Hypothesis - A new appro  ach to the origins of synaesthesia
Kathleen Akins, Marcus R. Watson, Lyle Crawford

Many prominent theories of the development of synaesthesia hold that it results from a genetic mutation
affecting certain low-level neurological processes (e.g. Bargary & Mitchell 2008). These theories have
been difficult to reconcile with the fact that most forms of synaesthesia involve category structures, such
as graphemes, learned by fairly abstract, high-level processes. We offer an alternative view of the origin of
synaesthesia, which we call the developmental learning hypothesis (DLH). This hypothesis proposes that
synaesthesia is the result of a strategy applied to certain learning problems encountered during childhood
-- a view with important similarities to older theories of the origin of synaesthesia which have now fallen
out of favour (e.g. Calkins 1893). The DLH is a hypothesis about synaesthesia generally, but in this talk
we focus on grapheme-colour synaesthesia in particular, and its relationship to the development of
literacy. There are a great number of challenges to the young child as he or she tries to become literate.
We will offer several ways in which the strategy of pairing a specific grapheme with a particular colour
(whether consciously or unconsciously) could help with the tasks at hand and continue to be of benefit
thereafter. The purpose of this talk is not to present new experimental results; nor is it an attempt to prove
this broad view. Rather, we wish to show how the current evidence provides support for a learning theory
and to generate some new ideas for experimental investigation.

Grapheme-Colour Szynaesthesia: Similar Shapes take s imilar Colours
Uta Maria JUrgensl' , Rainer Mausfeld?, Danko Nikoli **
'Max-Planck-Institute for Brain Research at Frankfurt,
“Christian-Albrechts-Universitat Kiel,

*Frankfurt Institute for Advanced Studies at Frankfurt

The heterogeneity of synaesthetic mappings is stupendous, both between and within different types of the
phenomenon. In grapheme-colour synaesthetes, we found that the mapping of the colours to the
alphanumeric symbol, nevertheless, obeys rules. Similar shapes tended to go with similar colours. The
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dimensions on which our subjects mentally organized the similarity of shapes of Latin letters were ‘round
vs. angular’, ‘open vs. closed’ and ‘directed to the left vs. directed to the right vs. symmetric’. We also
taught synesthetes a new system of symbols to which most of them_associated colours. Again, similar
shapes took similar synaesthetic colours. The same dimensions of shape appeared as for Latin letters.
We conclude that, in synesthesia, conceptual processes make decisions about colour associations, and
these follow rules. The heterogeneity of synaesthetic mappings, thus, comes from constant rules and their
variable operands.

The First Detailed Case of Color-Hearing in History , Reported by F. A. Nussbaumer in 1873, and Its
Impact for the History of Synaesthesia in the 19th Century

Jorg Jewanski', Sean A. Dayz, Julia Simner®

! Department Musikhochschule, University Miinster, Germany

2 Department of English and Journalism, Trident Technical College, Charleston, USA

3 Department of Psychology, University of Edinburgh, U.K.

While Georg Tobias Ludwig Sachs (1812) is the first convincing case of synaesthesia in history (Jewanski
et al. 2009), F. A. Nussbaumer is the first detailed case of color-hearing. With his self-observation,
published in 1873, when he was a student, and verified by Prof. Brihl, a famous zoologist and anatomist,
a wide reception of synaesthesia in science started and led to detailed studies in the last two decades of
the 19th century (starting with Bleuler/Lehmann in 1881). Nussbaumer’s article, published in German in a
medical journal in Vienna, Austria, became famous and was received into handbooks of medicine even in
the U.S., because ,he attacks the physiological axiom that each organ of sense is capable of peculiar
perceptions, which can be excited by no one of the other organs of sense” (Shoemaker 1879).

Neural correlates of audio-visual synaesthesia: Af  unctional MRI approach
Neufeld J*, Sinke C*, Dillo W*, Emrich HM*, Zedler M*
*Medical School of Hannover; Clinic for Psychiatry, Social Psychiatry and Psychotherapy

In synaesthesia certain stimuli result automatically in additional, internally generated sensations - as for
example colours. In auditory-visual synaesthesia, all kinds of sounds (e.g. tones, music or noise) can
induce additional visual experiences, as for example colours, forms or textures. It is still unknown, which
mechanisms lead to these sensations, as most of the functional neuroimaging investigations of
synaesthesia focused on grapheme-colour synaesthesia, which is thought to be the most common form.
These studies revealed increased brain activity during perception of words and letters especially in the
visual ‘colour-area’ (V4/V8) and multimodal areas as for example in the intraparietal cortex in grapheme-
colour-synaesthetes only. However, to date there are only very few functional imaging studies dealing with
audio-visual synaesthesia - not triggered by linguistic stimuli but other kinds of sounds. To identify the
brain regions, which are mainly involved in this form of synaesthesia, the present study investigates brain
activity during sound perception (chords and pure tones) in synaesthetes and non-synaesthetes
comparatively. Further, it will be determined if there are systematic differences between the photisms
induced by different kinds of sounds (different timbre and tonality) by assessing not only colour, but also
other qualities (form, surface, material) of the perceived photisms. First functional imaging data show a
more diffuse and expanded activation pattern in synaesthetes compared to controls during all
experimental conditions, involving more brain areas — not only in visual cortex, but also for example in
inferior parietal and prefrontal cortex and temporal pole.

Superior facial expression, but not identity recogn ition, in mirror-touch synaesthesia

Michael J Banissyl, Lucia Garrido®, Flor Kusnir®, Bradley Duchaine’, Vincent Walsh' & Jamie Ward®

1 Institute of Cognitive Neuroscience & Department of Cognitive, Perceptual and Brain Sciences,
University College London, U.K.

2 Department of Psychology, University of Glasgow, U. K.

3 Department of Psychology, University of Sussex, U.K.
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Mirror-touch synaesthetes experience touch on their own body when observing touch to another person.
These experiences have been linked to heightened sensorimotor simulation in the shared-touch network
(brain regions active during the passive observation and experience of touch). Simulation models of
expression recognition contend that in order to understand another’s facial expressions individuals map
the perceived expression onto the same sensorimotor representations which are active during the
experience of the perceived emotion. To investigate this view, we examined facial expression and identity
recognition abilities in mirror-touch synaesthetesia.  Mirror-touch synaesthetes outperformed non-
synaesthetic participants on measures of facial expression recognition, but not on control measures of
face memory or facial identity perception. These findings imply a role for sensorimotor simulation
processes in the recognition of facial affect, but not facial identity.

In Search of the Coloured Past: Analogies of Synaes  thesia and the Proust Experience

Cretien van Campen; scientific researcher, author and editor in social science and fine arts. He is affiliated
as a senior researcher at the Netherlands Institute for Social Research and moderator of Synesthetics
Netherlands, the web community of synaesthetes in the Netherlands. He is editor of the Leonardo online
bibliography Synesthesia in Art and Science. His latest book is The Hidden Sense: Synesthesia in Art and
Science (MIT Press 2007). He has published in the fields of the senses, perception & art and health,
happiness & well-being. Currently he is preparing a book on autobiographical memory and synaesthesia.

There are some striking analogies between reports by synaesthetes and the literary descriptions by the
French novelist Marcel Proust in his book In Search of Lost Time (1913 - 1927) concerning experiences in
which one sensory stimulus evokes vivid multisensory perceptions of present and past. Are these
analogies coincidental or not? And if not what can we learn from them about synaesthesia and memory?
This presentation discusses the analogies on a phenomenological and a neurological level. On the
phenomenological level the elaborate and detailed descriptions by Proust are compared to reports by
synaesthetes in interviews and psychological experiments. On the neurological level neuropsychological
experiments and theories of the Proust experience are compared to current neurocognitive research into
synaesthesia. These comparisons show in conclusion that the literary descriptions and scientific studies
into Proustian memories shed a new light on how synaesthetes construct autobiographical memories and
‘colour their past'.

Interactions of vision and taste

Alireza llbeigi*, Sean Williams, Jessica Stock, Noam Sagiv, Adrian Williams
Centre for Cognition and Neuroimaging, Brunel University, West London

* Alireza.llbeigi@brunel.ac.uk

We now know that the brain processes information coming from the different sensesin a highly
interactive manner. The multisensory literature focused predominantly on vision, hearing, and touch,
but relatively little is known on taste. Synaesthesia types involving taste have been reported (e.g.,
taste>colour or word>taste), but anecdotal reports suggest that some synaesthetes may also experience
taste when watching other people eating (‘mirror taste' analogous to the better known 'mirror touch'
variant). Here we present novel behavioural and neuroimaging paradigms for investigating the
phenomenon utilising visual images/videos of food/people eating. Using functional MRI, we show that
such interactions are not limited to synaesthetes. Our preliminary results suggest that we find activation of
the gustatory cortex when we show non-synaesthetes videos of people eating. These results contribute
to a range of recent studies demonstrating commonalities between synaesthetes and non-synaesthetes,
suggesting that studying synaesthesia may yield further insights into understanding how the mind works.

Synaesthesia in the blind: adapting the mathematica | Stroop paradigm to measure visual
synaesthesia in the blind
Mary Jane Spiller, University of East London
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Synaesthetes who have a severe visual impairment report having percept-like colour experiences when
hearing or thinking about graphemes, despite having little if any visual experience from externally
presented visual stimuli. Previous studies exploring synaesthesia in the blind have shown that, as found
with sighted synaesthetes, the synaesthesia remains consistent over time and when aurally presented
with grapheme stimuli, the colour-responsive areas of the brain are activated. However, to date, there
have been no experimental studies showing the effect of synaesthesia in the blind. Consequently the
current study developed an experimental paradigm to measure the generation of a synaesthetic colour
experience in a blind synaesthete. As used with sighted synaesthetes, the mathematical Stroop paradigm
was adapted to see if synaesthetic colours have an impact on a colour-imagery task. It was hypothesised
that the synaesthetic colour induced from the answer to an aurally presented mathematical sum would
affect synaesthetes ability to name the colour of prototypical objects. For example, if the synaesthetic
colour for number nine was red, then both sighted and non-sighted synaesthetes were expected to be
slower to give the answer to ‘5+4’ after naming the colour of bananas than after naming the colour of
strawberries. This effect was not expected for the non-synaesthete controls. This study has therefore
attempted to measure the experience of synaesthesia, a percept-like experience, in a non-sighted
individual, and the results will be discussed in relation to the synaesthesia literature.

Anthropology of Synaesthesia: a complementary parad igm.

Sean A. Day', Anton V. Sidoroff-Dorso?

1. Depts. of English & Journalism, and Behavioral & Social Sciences, Trident Technical College,
Charleston, South Carolina, USA

2. Dept. of Foreign Languages, Moscow Social Pedagogical Institute of Moscow Pedagogical State
University, Russia

The genetic foundations of developmental synaesthesia have been a scientific concern for quite a while
but such studies would be complete only if we take into account other possible forces contributing to the
culture-embedded synaesthetic psychophenotypes. This talk is a proposal of the anthropology of
synaesthesia, covering its scientific scope, methodologies, entailed issues and perspectives.

This project derives much from paradigms of the anthropology of the senses but makes cross-modal and
trans-structural synaesthetic experiences and identification of synaesthogenic categories and social
practices (for instance, music and music-making) its prime objects of study, thus additionally capitalising
on cognitive, cross-cultural and social domains of anthropology, psychology and neuroscience. Our intent
is to complement and counterbalance endeavours in genetics as we branch out into at least three levels of
analysis along lines of nature/nurture interdependencies.

First, integrative research of the biological/cultural ratio determining the status of synaesthogenesis per se
from culture-bound to culture-neutral. Second, investigations of particular synaesthetic manifestations in
terms of their categorical systems of inducers and culture-driven target modalities of concurrents. Third,
studies of specific systemic variations built within a social context, such as synaesthetic modes induced
through different writing systems. Each level is accompanied with comparative case studies,
corresponding objectives and applicable methodology such as cross-cultural analysis of social practice,
psychological and behavioural test batteries or ecological analyses of behaviour-setting and contingency
cycles.
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Number-Color Synesthesia Modulates Short-Term Memor  y Scanning

Lilach Akiva-Kabiri*, Limor Gertner*, Mariagrazia Ranzini, Henik Avishai'

! Department of Psychology, Zlotowski Center for Neuroscience, and the Center for the Study of the
Neurocognitive Basis of Numerical Cognition, Ben-Gurion University of the Negev, Israel. > Department of
Psychology, Universita' degli Studi di Pavia, Italy

In grapheme-color synesthesia, a written grapheme (e.g., a written digit) triggers an additional experience
of a specific color. It has been shown that synesthetic colors are automatically elicited and are constant
across time. In addition, some studies have suggested that synesthetes outperform controls in visual
search and episodic memory tasks that entail their specific grapheme-color associations. The present
study aims at investigating the effect of synesthetic colors on short-term memory scanning. Five
synesthetes and 10 matched controls were tested with a classical Sternberg paradigm (Sternberg, 1966).
Participants were presented with sequences of 3 or 5 colored digits, serially presented, which were
followed by a single probe digit. They were asked to indicate whether the probe digit was part of the
presented sequence or not. Digit colors could be congruent or incongruent with the synesthetic colors.
Both synesthetes and controls showed greater reaction times (RT) to longer sequences. However, only
synesthetes showed a significant congruency effect with greater RT for the congruent condition than for
the incongruent condition. Moreover, RTs in the congruent condition were modulated by response type,
with faster RTs to negative responses. These results demonstrate for the first time that synaesthetic
colors affect scanning strategies in short-term memory.

Synaesthesia and sexual experiences — a phenomenolo  gical pilot study

Balser J, Passie T, Hartmann U, Emrich H, Zedler M

Hannover Medical School, Clinic for Psychiatry, Social Psychiatry and Psychotherapy,
Director: Prof. Dr. med. Stefan Bleich, 30623 Hannover, Germany

The phenomenon synaesthesia does not only contain common forms such as grapheme-colour-
synaesthesia but also — as shown in many case reports — forms which are associated with tactile
perception. This includes synaesthetic experiences by touches, physically inflicted pain and furthermore
sexual stimulation. The tactile form of synaesthesia seems to be related to the emotionally induced variant
with synaesthetic perceptions during different moods and emotions. Although many synaesthetes report
on such experiences this form has not been yet investigated in detail which is why the presented project
can be considered a pilot study. The measuring instruments are several already evaluated
questionnaires: First the KFSP will be employed to inquire sexual behaviour, preferences and potentially
existing dissatisfactions in general to show whether or not there are any differences in the experiences
between synaesthetes and non-synaesthetes. The subsequent interrogation focuses on special aspects of
the synaesthetic perception during sexual states of excitement. The questionnaire OAVAYV originally was
conceived to detect perceptional deviation during altered states of consciousness (such as drug-induced)
and should be filled out fifteen minutes after the consciousness-changing event (which— in this case — will
be the sexual experience). Additionally, personal interviews will be conducted to go beyond the capacity of
the quantitative questionnaire-interrogation. First impressions on the acquired data lead to the suggestion
that there are significant differences in the experiences between synaesthetes and non-synaesthetes. The
synaesthetic perceptions seem to result in a deeper and more intensive way of sexual sensations. The
sexual peak loses its usual priority because other impressions during the sexual event are all-consuming
enough.

Structural brain correlates of tone-colour synaesth esia
Michael J Banissy’, Lauren Stewart’, Neil Muggleton®, Vincent Walsh', Jamie Ward® & Ryota Kanai*
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1 Institute of Cognitive Neuroscience & Department of Cognitive, Perceptual and Brain Sciences,
University College London, U.K.

2 Department of Psychology, Goldsmiths, University of London, U. K.

3 Department of Psychology, University of Sussex, U.K.

Previous findings indicate that grapheme-colour synaesthetes show differences in brain structure
compared with non-synaesthetes. The extent to which these differences extend to other variants of
synaesthesia remains unknown. In attempt to address this we used voxel-based morphometry (VBM) to
assess the structural brain correlates of tone-colour synaesthesia. Specifically, we investigated whether
tone-colour synaesthesia was linked to differences in grey matter volumes in brain regions known to be
involved in audiovisual integration (including superior temporal gyrus and middle temporal gyrus) and in
regions linked to synaesthetic experience (including fusiform gyrus and human MT / V5). Tone-colour
synaesthetes showed increased grey matter volumes in left fusiform and left middle temporal gyrus, but
reduced grey matter volume in left V5 / MT.

Auditory-visual synaesthesia: Investigations using dynamic sounds and spontaneous reports
between sleep and wakefulness

Oded Ben-Tal Y, Noam Sagiv *® *nsagiv127-u10@yahoo.com

@ Music Department, Kingston University, London.

@ Centre for Cognition and Neuroimaging, Brunel University, West London

Visual images induced by music or other sounds represent a relatively common type of synaesthesia that
is fairly well documented in the synaesthesia literature. It sometimes occurs in certain altered states of
consciousness and in individuals with (visual) sensory loss in addition to healthy synaesthetes.
Furthermore, it has been suggested that there are some common trends between synaesthetes and non-
synaesthetes when it comes to matching sounds with colours. Specifically, brighter colours tend to
matched with high pitched sounds. Here we report a novel study looking at colours matched to dynamic
auditory stimuli. We used stimuli with high/low base pitch, rising/falling pitch and increasing/decreasing
spectral brightness. We replicated the finding that brighter colours are chosen for higher pitch sounds. We
also found that rising pitch tends to be associated with brighter colours (regardless of average pitch),
however, changes in spectral brightness did not affect colour choices. The same pattern of results was
obtained for synaesthetes and non-synaesthetes, indicating further similarities between the two groups
than previously documented. A second novel observation we have noted concerning auditory-visual
synaesthesia is that it may be experienced by non-synaesthetes between sleep and wakefulness, adding
to the list of altered states of consciousness in which synaesthetic perception may be encountered.

Hypercontexts: a possible neuropsychological basis of individualization and personification in
synaesthesia

H.M. Emrich, J. Neufeld, Ch. Sinke, M. Zedler & W. Dillo

Hannover Medical School, Clinic for Psychiatry, Social Psychiatry and Psychotherapy,

Director: Prof. Dr. med. Stefan Bleich, 30623 Hannover, Germany

The neurobiological understanding of synaesthesia implies, that a by an up to now unresolved mechanism
increased neuronal connectivity is responsible for this neuropsychological phenomenon. In the present
paper the question is addressed, why sometimes in synaesthesia the symptoms of personification and
individualization of icons are present and by which type of mechanisms this is induced. The hypothesis is
raised, that the basis of individualization is yielded by an overactivity of neurobiological processes
generating contexts. The formation of contexts is not simply a phenomenon of increased connectivity, but
implies the apprehension of memory-traces and the establishment of singularities. How does this
sometimes emerge in synaesthesia? One a female synaesthete told us, that her experience of
individuality of icons depends on here emotional state. Thus the phenomenon of an increased context-
formation in synaesthetes is discussed in the present paper under the perspective of the “limbic bridge”-
model and the implication of memory-events.
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Implication of Number-Form Synesthesia on the Autom aticity of Numerical Processing

Limor Gertner, Avishai Henik, and Daniel Reznik

Department of Psychology, Zlotowski Center for Neuroscience, and the Center for the Study of the
Neurocognitive Basis of Numerical Cognition, Ben-Gurion University of the Negev, Israel

Number-space synesthetes visualize numbers in specific spatial configurations. Their spatial-numerical
perceptions are assumed to be automatic in nature and have been found to affect performance in various
numerical tasks. The current study tested whether synesthetic humber-forms can modulate the well-
established Size Congruency Effect (SiCE), which is considered by many to be an indication for the
automaticity of number processing. Two groups, number-space synesthetes and matched controls, were
tested on a numerical Stroop task (Henik & Tzelgov, 1982). In separate blocks, participants were
presented with two digits and asked to make comparative judgments either regarding numerical
magnitude (numerical block) or physical size (physical block). Both dimensions were manipulated
orthogonally, creating three congruency levels: congruent (e.g., 2 7), incongruent (7 2) and neutral (e.g., 2
2 and 2 7 for physical and numerical blocks, respectively). In the numerical block, both synesthetes and
controls showed the classic SICE. However, in the physical block, only for synesthetes, the SiCE was
eliminated when the numbers to be compared were presented incongruently with their relative location on
the synesthetic number-form. This finding strongly suggests that synesthetes' number-space perceptions
affect their ability to automatically process the semantic meaning of numerals. This study converges with
our previous study in which the Distance Effect (DE) was utilized to show that number-space synesthesia
impairs the ability to represent numbers in a flexible manner (Gertner et al., 2009).

Adult ADHD and Synaesthesia: A Common Link?
David Grant, PhD., Chartered Psychologist david.granté@virgin.net

In 1995 Richard Cytowic offered the observation that ‘Learning Difficulties seem more common in
synesthetes and their first degree relatives’ (p17). He then posed the question, ‘What is the actual
incidence of autism, dyslexia and attention deficit disorder (ADD) amongst synesthetes’.  This paper
presents an answer for ADD, dyslexia and dyspraxia.

As visualisation (including synaesthesia) can mask the presence of an auditory short-term memory deficit,
an important characteristic of a number of specific learning differences, it is therefore vital to ascertain
whether visualisation is present, and to what extent, when carrying out a diagnostic assessment when
determining whether a specific learning difference is present. Analysis of clinical interview reports for a
series of over 85 individuals with ADHD revealed approximately one third reported synaesthetic
experiences (including 3 cases of ticker-tape synaesthesia). This one third figure held constant even
when ADHD was accompanied by other specific learning differences (e.g. dyspraxia, dyslexia). However,
when dyslexia or dyspraxia was the only diagnostic outcome the incidence of synaesthesia was more in
line with that reported for a neurotypical population by Simner et al. (2006). The implication of this very
high frequency of synaesthesia when ADHD is present for understanding both ADHD and synaesthesia is
discussed.

Cytowic, R.E. (1995) Synesthesia: Phenomenology and Neuropsychology: A Review of Current
Knowledge.

“That’s not a real body”: Identifying stimulus qua lities that modulate synaesthetic experiences of
touch

Henning Holle, Michael J. Banissy, Tom Wright, Natalie Bowling & Jamie Ward; School of Psychology
University of Sussex.

Mirror touch synaesthesia is a condition where observing touch to another’'s body induces a subjective
tactile sensation on the synaesthetes body. The present study explores which characteristics of the
inducing stimulus modulate the synaesthetic touch experience. Seven mirror-touch synaesthetes (MTS),
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which have been identified previously using an objective behavioral paradigm developed in our lab,
watched videos depicting a touch event while indicating i) whether the video induced a tactile sensation, ii)
on which side of their body they felt this sensation and iii) the intensity of the experienced sensation.
Results indicate that MTS experience stronger tactile sensations when observing touch to real bodies as
compared to when observing touch to dummy body parts or pictures and paintings of bodies. Observing
touch to amputated dummy body parts elicited only a weak synaesthetic sensation. MTS were found to be
relatively insensitive to the spatial arrangement in the stimuli, e.g., videos showing touch to a face in a
profile view were as effective in eliciting synaesthetic touch as frontal views were. These results suggest
that mirror-touch synaesthesia is not entirely bottom-up driven, but top-down modulations, such as
knowledge about real and dummy body parts, also modulate the intensity of the experience.

Experiential neuroscience of synaesthesia: A return to the body
Helena Melero Carrasco; Department of Psychobiology. Faculty of Psychology. Universidad Complutense
de Madrid; Department of Investigation, Development and Promotion. Artecittd Foundation

Synaesthesia is a neurological phenomenon whose nature and etiology is still difficult to address. As a
synesthete and researcher on neuroscience, | would like to make some reflections on the very nature of
inducers and concurrents. For this, | will formulate some questions on their perceptual and conceptual
nature, as well as on the concept of stability over time, the role of attention and the difficulties which we,
synesthetes, try to overcome when explaining our personal experience in a way comprehensible for non-
synesthetes. Applying Dr. Varela’s neurophenomenological perspective, i.e. a disciplined approach to
human experience, this presentation will propose some insights on the embodied character of
synaesthesia, stressing the key role of its emotional component to fully understand how, and maybe why,
it occurs.

New results in the neuroscience and genetics of syn esthesia

Stephanie Nelson®, Molly Bray®, Suzanne Leal®, David Eagleman™*

'Department of Neuroscience, Baylor College of Medicine, Houston, USA
’Department of Psychiatry, Baylor College of Medicine, Houston, USA

*Department of Pediatrics, Baylor College of Medicine, Houston, USA

4Department of Human Molecular Genetics, Baylor College of Medicine, Houston, USA

To understand the neural basis of colored sequence synesthesia (CSS)—the experience of color triggered
by overlearned sequences such as letters or months—we have used functional magnetic resonance
imaging. Colored sequence synesthetes and controls watched clips of black and white children’s
television which contained letters and numbers. In agreement with studies by other groups, our data
indicate that synesthetes show high activity in color regions when exposed to achromatic letters, while
controls do not. Surprisingly, while localizing the brain regions that respond to color, we found that
synesthetes and non-synesthetes appear to have different regions of peak activation: for synesthetes, the
peak color activity was in the right V4 region, while control subjects showed peak activation in medial V1.
The V4 region is closer to an area we have found to be involved in the processing of overlearned
sequences (the right middle temporal gyrus), suggesting a new hypothesis of synesthesia that involves
differential anatomy rather than simply localized changes in wiring or disinhibition. In a parallel line of
research, we have been seeking the genetic mechanisms responsible for colored sequence synesthesia,
which remain unknown. We present data from our ongoing family linkage analysis, collected from 48
individuals in five families. Each synesthete was verified for CSS using the Synesthesia Battery. Our
results implicate a 23MB region on chromosome 16. In sum, we combine data from cluster analyses,
neuroimaging studies, and genetic linkage analyses to present a coherent picture of the neural basis of
synesthesia, an understanding which will serve as a powerful guide to the normal operations of neural
cross-talk and perception.

To be spoilt for choice: Self-Sensory Overload Prod uced by Synaesthesia in Stress Situations
Rehme M, Zedler M
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Hannover Medical School, Clinic for Psychiatry, Social Psychiatry and Psychotherapy,
Director: Prof. Dr. med. Stefan Bleich, 30623 Hannover, Germany

Introduction: During many of contacts with synaesthetes they often told about an overwhelming by their
synaesthetic sensory perception. In stress-situations like rapid problem solving the hyperarousal often
seems to exacerbate. The German metaphor: "Das wird mir zu bunt,” (it's too pick'n mix) may be
understood directly in some synaesthetes.

Subjects: A neurological and psychological healthy 25 year old woman with multiple synaesthetic
symptoms was investigated and compared with a matched group of 10 controls without synaesthesia. All
subjects did not have any experience in solving a Sudoku riddle.

Methods: Synaesthesia was investigated by Eagleman's "Synesthesia Battery" for kinds of couplings and
consistency. Mainly the experiences of the subject with hyperarousal in stress- and quick-choice-
situations were explored by interviewing the subjects. The subjects had to solve several easy Sudoku
riddles. The groups were compared by time measuring.

Results: The subject was not able to solve any easiest Sudoku riddle under time pressure and described a
flooding of colours by trying to get the right numbers into the right squares. Unpleasant symptoms were
reported in the situation like vertigo, dysphoria, high irritability.

Discussion: Synaesthesia does not only mean an advantage in cognition but in some cases may handicap
a person by massive interference in symbolic problem solving. This coincides with expected and also
reported difficulties by synaesthesia in daily life.

Resonance capture and short-time dilative induction : new approximations in the Oscillatory
Supervenience Model of synaesthesia.

Anton V. Sidoroff-Dorso; Dept. of Foreign Languages, Moscow Social Pedagogical Institute of Moscow
Pedagogical State University, Russia

Based on the neurodynamic paradigms, the Oscillatory Supervenience Model of synaesthesia (OSM)
emphasises the notion of processual isomorphism of widely distributed and highly transient neuronal
networks. This report is an across-the-board analysis of recent peer-reviewed studies of oscillatory
landscapes relevant for salience, sensory integration and semantics, substantiated with my own
psychological experiments and observations. To begin with, a brief critique of the dominant approach is
presented, such as that the fusiform gyrus, rather than being a “category-specific structure,” is an
experience-sensitive site of fine-level category discrimination (Gauthier, Tyler). The pivotal point of the
report is a proposal of the mechanism of resonance capture. Firstly, some evidence from independent
studies is provided that could testify for such a dynamic pattern that “incongruently trespasses” the
perceptual threshold. The advanced mechanism goes beyond the models of gamma oscillation, pointing
to the importance of the phase angle covariation relative to the ongoing mass action in the brain.
Secondly, | demonstrate the distribution of the synchronization across the specific projection systems,
thus, balancing both descending and ascending streams of the integrated oscillatory pattern for the
corresponding varieties of synaesthesia. Thirdly, possible reasons of inefficiency of sensory negative
feedback are discussed including self-reinforced circuits through frequency overlapping. Lastly, the
model’s plausibility is demonstrated with the results of psychological experiments in synaesthesia dilation
during a process called “extension of the categorical axis” with a semantics-based component as the main
variable.

Comparing drug-induced and genuine synaesthesia

Christopher Sinke, Torsten Passie, Janina Neufeld, Hinderk Emrich, Markus Zedler
Hannover Medical School, Clinic for Psychiatry, Social Psychiatry and Psychotherapy,
Director: Prof. Dr. med. Stefan Bleich, 30623 Hannover, Germany
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Drug-induced synaesthesia is often used as an argument, that genuine synaesthesia is caused by
alterations of normal feedback connections rather than aberrant connections between involved areas. But
are these types of synaesthesia comparable? In this study the phenomenological aspects and dominant
inducer-concurrent couplings of genuine and drug-induced synaesthesia are compared. Under this
perspective literature about these types is analyzed. The core criteria of genuine synaesthesia,
consistency and automaticity, are not present in drug-induced synaesthesia. Also in drug-induced
synaesthesia the synaesthetic experience is tightly coupled to an increase of the affective response and
additionally leads to more global synaesthetic effects. When looking at dominant couplings one find that
drug-induced synaesthesia is most common in the direction of the auditory to the visual domain. Genuine
synaesthesia is most often coupled to ordinary sequences like letters, numbers and weekdays which are
never found in drug-induced synaesthesia. Furthermore a synaesthete reports in an interview that LSD
changed his colours, i.e. normally consistent couplings became unstable. Thus it may be concluded that
different mechanisms are responsible for drug-induced and genuine synaesthesia.

Synaesthetic personification: New perspectives on s ocial cognitive neuroscience
Monika Sobczak*, Adrian Williams, Noam Sagiv.

Centre for Cognition and Neuroimaging, Brunel University, West London

* Monika.Sobczak@brunel.ac.uk

Some synaesthetes personify letters and numbers as well as inanimate objects. Earlier studies provided
some detailed descriptions of the phenomenon as well as demonstrations of consistency and automaticity.
Could personification offer a new perspective on social cognition? Understanding other people’s goals,
intentions, and feelings is a crucial social skill - also known as ‘mentalising’. We propose that synaesthetic
personification may be understood as a tendency to hyper-mentalise, and provide some interesting
insights into brain mechanisms underlying these important social skills. Here we report data from a brain
imaging study investigating the neural correlates of object personification. Nine naive non-synaesthetes
were presented with a set of pictures of household objects. In half of these images one object was shown
separated from the rest (intended to trigger a social attribute of loneliness). Later the experiment was
repeated after priming the participants to imagine how the excluded objects might feel. The results
obtained provide evidence that brain areas linked to mentalising and empathy systems, specifically the
temporal-parietal junction, the prefrontal cortex, the precuneus and the insula, together with the posterior
cingulate gyrus, the fusiform gyrus, and the lingual gyrus, are involved in the process of personification of
inanimate things. This supports the notion that such an ‘animistic’ mode of thinking depends on
mechanisms underlying general social cognition. Furthermore, since revealed changes in activations of
the precuneus, the temporo-parietal junction, and the posterior cingulate were also observed before
priming (when participants had not considered a possible social interpretation of the stimuli), it is likely that
some degree of inanimate object personification is automatic and may occur unconsciously, even in non-
synaesthetes. We predict that synaesthetes who explicitly and consistently personify inanimate objects,
will show a stronger activation of the same network of brain areas. This has yet to be confirmed in the next
phase of the study.

Strooping the Colour: An Investigation of Grapheme- Colour Synaesthetes’ Reactions to Stimuli of
Varying Position, Congruity and Format in a Stroop Task
Sam Spedding and Mary Jane Spiller; University of East London

Previous research into grapheme-colour synaesthesia has shown an automatic and significant Stroop
effect using colours which are incongruent or congruent with synaesthetes’ colour lexicons. The current
study has explored this effect further, presenting colours in different locations (background vs. foreground)
and stimulus format (numerical or alphabetical). Stimuli were created for digits one to nine, manipulating
three variables: 1) colour position (foreground — where the number itself was a certain colour, and
background — where an achromatic number was set against a background of a chosen colour); 2) colour
congruity (neutral — where the colours which were not in the synaesthete’s colour lexicon, congruent and
incongruent) and 3) stimulus format (numerical ‘2’ and alphabetical ‘TWQ’). A small group of synaesthetes
and matched controls were shown these stimuli and asked to name the colours that were presented.
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Reaction times were measured and follow-up interviews were also conducted in order to assess whether
the synaesthetes were ‘projectors’ of ‘associators’. The results are discussed in relation to the
synaesthesia literature and possible extrapolations for our understanding of grapheme-colour
synaesthesia.

Fine-grain featural adjustments in time-space synes  thesia

Mark Stewart® & Emily Maxwell®

1. Department of Psychology, Willamette University, Salem, Oregon, USA
2. Oregon Health Sciences University, Portland, Oregon, USA

Time-space synesthetes typically experience month names as fixed, distinct locations in space (e.g.,
January may appear to the left while May is perceived to the right). Interestingly however, they often
report idiosyncratic preferences when it comes to orientation or viewing angle of their spatial maps. In this
talk | will discuss recent experiments involving two time-space synesthetes, L and J. Their attentional
cueing data not only confirm interesting similarities among time-space synesthetes, but also highlight how
these individuals' unique spatial representations can accommodate subtle distinctions of an individual
nature.

A Study Comparing the Mental Imagery of Grapheme Ty  pe Synaesthetes to that of Non-grapheme
Type Synaesthetes
Zeeshan Syed and Mary Jane Spiller, University of East London

This is a study looking at the relationship between mental imagery and synaesthesia. Specifically looking
at whether synaesthetes have better mental imagery then non-synaesthetes, as some recent studies have
suggested. Furthermore the current study has explored whether there is a discernable difference
between different types of synaesthesia. For example whether a grapheme colour synaesthete has a
better visual aspect of mental imagery compared to a sound-touch synaesthete who may have a better
auditory and tactile aspect of mental imagery. When talking about mental imagery, we are referring to the
ability to visualise memories and future events in a persons mind; participants were asked to recall a
memory or future event triggered by word cues which relate to different sensory modalities. The time
taken for the participants to recall these memories and future events was measured and compared. We
expected synaesthetes to do better according to their synaesthesia as outlined in the example above. In
addition, the individual’s subjective rating of the vividness of their visual imagery was measured for further
comparisons. The results will be discussed in relation to both the mental imagery and synaesthesia
literature

Similar letters, similar hues - Shape-Colour isomor  phism in grapheme-colour synaesthesia
Marcus R. Watson, Kathleen Akins, James T. Enns

A number of studies have shown effects of synaesthetic colour upon visual search, such that grapheme-
colour synaesthetes search faster when targets and distractors are associated with highly dissimilar
colours (e.g. Palmeri, Blake, Marois, Flanery & Whetsell, 2002). However these results have proven
difficult to replicate, and their interpretation has been questioned (e.g. Edquist, Rich, Brinkman &
Mattingly, 2006). The present study used visual search and letter-matching tasks, as well as new analyses
of previously-published data, to investigate this issue. Results indicate that a letter's shape influences the
colour that is associated with it by grapheme-colour synaesthetes. Specifically, letters with highly similar
shapes tend to be associated with highly-similar colours. This result adds a new wrinkle to the debate
around synaesthetic visual search, as it means that an apparent effect of synaesthetic colour could simply
be an effect of shape similarity. We present further analyses exploring just how much we should expect
synaesthetes to differ from non-synaesthetes on visual search tasks.

When Synaesthetes Join a Psychiatrist
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Zedler M; Hannover Medical School, Clinic for Psychiatry, Social Psychiatry and Psychotherapy,

Introduction: Synaesthesia correlated difficulties in daily life are not unknown.
But depression and sleeping-disturbances with or without personality disorders are possible in
synaesthetes as in non-synaesthetes. What does it mean for the psychiatrist to treat a synaesthete?

Subjects: Patients suffering from psychiatric symptoms like e.g. in mood disorders, personality
accentuations, neurotic behaviour or sleeping disturbances join the consultation of a psychiatric consultant
of the synaesthesia workgroup. They are older than 17 years. Parents of children become explored and
supported, but in tentative steps. They became aware of the opportunity to be admitted to the special
consultation by media information about synaesthesia or hints by associations or internet forums.

Methods: Individual psychiatric exploration, medical and neurological investigations are performed as well
as a standardized synaethesia testing like Eagleman's "synaesthesia battery". Personality items also are
measured by psychometric instruments like SCL-90-R and others regarding to the symptoms. Qualitative
results by the interviews became bundled for an overview of specialties in psychiatric ill synaesthetes.

Results and Conclusion: Some synaesthetes are reporting of psychiatric problems more or less like non-
synaesthetes. Synaesthetes may interact in a very fast and empathetic way. But not only in
psychotherapy, even effects of antidepressants seem to be not equivalent in synaesthetes.

In PTSD and addiction synaesthesia seems to be an advantage. On the other hand identity processing
seems to be more difficult in synaesthesia. Hyperarousal by massive emotional synaesthetic perception
may cause symptoms like a borderline personality disorder.

Guidelines and at least further experiences are needed in psychiatric training, as initiated here by more
detailed case reports.



