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27

Elisabetta Canepa

Abstract
Based on the multi-component character of our emotions, we can study 
the affective dimension of architectural atmospheres through several 
approaches. This essay reviews the main research models that employ 
a first-person perspective (self-observation) and a third-person per-
spective (external observation), analyzing methodological potentials 
and limitations. We need a multi-perspective approach to investigate 
the complexity of the atmospheric vocation of architecture, integrat-
ing both models and working on complementary notions: atmosphere 
and architecture, resonance and attunement, impressions and apprais-
als, nonconscious and conscious, emotions and feelings, living body and 
lived body, neuroscience and phenomenology, physiological measures 
and self-report techniques.

Keywords
architecture
atmosphere
attunement
resonance
feeling
emotion
lived body
living body
conscious
nonconscious
first-person perspective
third-person perspective
phenomenology
neuroscience

Investigating Atmosphere in Architecture: 
An Overview of Phenomenological
and Neuroscientific Methods
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F1 Paolo Monti
photo series Bitonto, 1970
BEIC 6332714
fragment

Architecture and Atmosphere
Space, especially built space as “the basis for life and culture” (Framp-
ton 1995, 27), is never neutral. It is charged with affective affordances 
(namely ecological qualities offering a possibility for emotional reso-
nance) that sway the experience of perceiving subjects immersed in that 
space (Griffero 2020a). The emotional “potential in place” affecting peo-
ple is what we call atmosphere (Duff 2010, 891) — “the life of a place” 
(Schönhammer 2018, 141).

“Atmosphere is the prototypical ‘between’-phenomenon,” wrote the 
German philosopher Gernot Böhme (1998, 112) at the beginning of 
what is now known as the “atmospheric turn.” 1 Atmospheres are phe-
nomena experienced “in the intersection of the objective and the sub-
jective” (Edensor and Sumartojo 2015, 251): they are co-constituted by 
both the materiality of our surroundings and corporeality of our bodies 
(Canepa 2022a). The most challenging aspect is that “an atmosphere is 
at once a condition and is itself conditioned” (Anderson and Ash 2015, 
35). We know atmospheres are spatial phenomena, but we are equally 
aware atmospheres cannot exist without the presence of a body that per-
ceives them (Canepa 2022b). Only in this way does architecture come 
alive and become atmosphere — space that lives: ineffable space 2 [F1].

Visible and invisible
The phenomenology of atmospheres identifies a series of lived qualities 
making atmosphere extremely difficult (if not impossible) to describe 
(Canepa 2022a, chapter I). In the first place, atmosphere is invisible. 
Atmosphere is then incorporeal which is different from being invisible 
and still more indefinable on a perceptual level. Atmosphere cannot be 
touched, isolated, or attributed to a specific concrete source. Air is also 

1 Jens Soentgen, a German philosopher 
and chemist, was the first to introduce the 
idea of an atmospheric turn (Griffero 2014; 
Gandy 2017). At the end of the twentieth 
century (1998), he noticed a novel aesthet-
ic-experiential emergence centered on af-
fective atmospheres, rising from the theses 
of new phenomenology (Griffero 2021, 
chapter I). This animated other disciplines 
towards an emotional reading of reality 

including cultural geography (Bille and Si-
monsen 2021), anthropology (Bille, Bjerre-
gaard, and Sørensen 2015; Asu Schroer and 
Schmitt 2018), consumer science (Turley 
and Milliman 2000), tourism research (Vol-
gger and Pfister 2020), architecture and 
urban studies (Wigley 1998; Havik, Teerds, 
and Tielens 2013; Borch 2014; Pallasmaa 
2014; Tidwell 2014; Leatherbarrow 2015; 
Pérez-Gómez 2016; Weidinger 2018; Bille 
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and Sørensen 2019; Griffero 2019; Sumar-
tojo and Pink 2019; Condia 2020; Canepa 
2022a; Canepa and Condia 2022). As pro-
fessor Harry Francis Mallgrave recalls in the 
next few pages, we must acknowledge, “al-
though the neologism ‘atmosphere’ dates 
from only the seventeenth century, the idea 
of a building’s emotional resonance has al-
ways been central to architectural practice” 
(2023, abstract). 

2 The atmospheric aura pervades our 
surroundings and touches our bodies in 
a synaesthetic and integrated manner. It 
causes the “play of masses” to lose clarity 
and transform into “ineffable space”: “then 
a boundless depth opens up, effaces the 
walls, drives away contingent presences, ac-
complishes the miracle of ineffable space […] 
the consummation of plastic emotion” (Le 
Corbusier 1948, 8: original italics).

invisible. However, air has its own sensorially perceptible consistency, 
caused by the pressures it exercises on our skin, alternating tempera-
tures, and smells with which it carries. Air leaves traces of its presence 
on the material elements it brushes, blowing up curtains, making glass 
vibrate, and swirling dust [F2].

Since atmosphere is everchanging and without tangible boundaries, it is 
unthinkable to precisely locate or physically contain it. “Like clouds in the 
sky,” atmospheres “are ever forming and reforming, appearing and dis-
appearing, never finished or at rest” (Asu Schroer and Schmitt 2018, 1).
Atmosphere is like the sea: difficult.

Plasson [the artist]: The sea is difficult.
Bartleboom [the scientist]: ... 
Plasson: It’s difficult to know where to begin. You see, when I used to do 
portraits, portraits of people, I used to know where to begin, I would look at 
those faces and I knew exactly (stop)
Bartleboom: ...
Plasson: ...
Bartleboom: ...
Plasson: ...
Bartleboom: You used to paint people’s portraits?
Plasson: Yes. [...] When I painted people’s portraits, I used to begin with the 
eyes. I would forget all the rest and concentrate on the eyes, I would study 
them, for minutes and minutes, then I sketched them in, with a pencil, and 
that was the secret, because once you have drawn the eyes (stop)
Bartleboom: ...
Plasson: ...
Bartleboom: What happens once you have drawn the eyes?

F2 Paolo Monti
photo series Cervia, 1974
BEIC 6339209
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Plasson: It happens that all the rest just follows, it’s as if all the other pieces 
slip into place around that initial point by themselves, there’s not even any 
need to (stop)
Bartleboom: ... There’s not even any need.
Plasson: No. One can almost avoid looking at the sitter, everything comes 
by itself, the mouth, the curve of the neck, even the hands ... But the funda-
mental thing is to start from the eyes, do you see, and this is where the real 
problem lies, the problem that drives me mad, lies exactly here (stop)
Bartleboom: ...
Plasson: ...
Bartleboom: Do you have an idea where the problem lies, Plasson?
[...]

Plasson: The problem is, where the dickens are the eyes of the sea? I shall never 
get anything done until I find out, because that is the beginning, do you see? 
The beginning of everything, and until I know where they are, I shall carry 
on spending my days looking at this damned stretch of water without (stop)
Bartleboom: ...
Plasson: ...
Bartleboom: ...
Plasson: This is the problem, Bartleboom ...
Magic: this time he got started again on his own.
Plasson: This is the problem: Where does the sea begin?

Bartleboom said nothing.
The sun came and went, between one cloud and the next. It was the north 
wind, as usual, which organized the silent spectacle. The sea carried on im-
perturbably reciting its psalms. If it had eyes, it was not looking in that di-
rection at that moment. 
Silence. Minutes of silence.

Then Plasson turned to Bartleboom and said, all in one breath, “And you, 
sir, what are you studying with all those funny instruments of yours?”
Bartleboom smiled.
“Where the sea ends.”
Two pieces of a puzzle. Made for each other.
[...]

This time there are two people seated on Bartleboom’s windowsill. The usu-
al little boy. And Bartleboom. Their legs dangling over the emptiness below. 
Their gaze dangling over the sea.
“Listen, Dood ...”
The little boy’s name was Dood.
“Given that you are always here ...”
“Mmmmh ...”
“Perhaps you know.”
“What?”
“Where does the sea have its eyes?”
“...”
“Because it does have them, doesn’t it?”
“Yes.”
“And where the dickens are they?”
“The ships.”
“The ships what?”
“The ships are the eyes of the sea.”
Bartleboom was flabbergasted. He really had not thought of that.
“But there are hundreds of ships ...”
“The sea has hundreds of eyes. You can hardly expect it to get things done 
with only two ...”
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F3 Paolo Monti
photo series Monterosso al Mare, 1960
BEIC 6364393
fragment

Quite. With all the work it has to do. And as big as it is. There is good sense 
in all this.
“Yes, but then, excuse me ...”
“Mmmmh.”
“And people who are shipwrecked? The storms, the typhoons, all that stuff 
there ... Why ever should it swallow all those ships, if they are its eyes?”
Dood looks almost a little out of patience, when he turns toward Bartleboom 
and says, “But you, ... don’t ever close your eyes?”
Christ. He has an answer for everything, this boy.
He thinks, does Bartleboom. He thinks and mulls things over and reflects and 
reasons. Then he suddenly jumps down from the windowsill. Toward the 
room, of course. You would need wings to jump down in the other direction.
“Plasson ... I must find Plasson ... I have to tell him ... blast, it wasn’t so diffi-
cult, all you had to do was think about it a little ...”
He searches feverishly for his woolen hat. He does not find it. Wholly under-
standable: it is on his head. He desists. He runs out of the room.
“See you later, Dood.”
“See you later.”
The boy remains there, with his eyes fixed on the sea. He stays there for a 
little. Then he takes a good look to see that no one is around and suddenly 
jumps down from the windowsill. Toward the beach, of course.

The sea’s eyes metaphor (Baricco 1999, 82–84; 90–92: original italics) 
[F3] is helpful in introducing the complexity of something so elusive 
and ineffable as what we atmospherically feel (or have felt) — or even 
intended to experience. A tension emerges, and progressively grows, 
between the apparent non-rationality of the atmospheric phenomenon 
and our determination to comprehend, represent, and design it (Rauh 
2018). On the one hand, architects (and others) show an increasing in-
terest in studying atmospheres (Stec 2020; Canepa 2022a), searching for 
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the meaning of sensations outside the visual that enliven the body of 
architecture. On the other hand, the ephemeral and immaterial qualities 
of our surroundings hold resistance to the traditional methods of analy-
sis and discussion of spatial experiences. They require a more subjective 
approach, holistic as it were, interconnected with sensory, emotional, 
and cognitive capacities of the perceiver [F4].

The more elusive anything is that we have experienced and wish to re-
count (as in the case of the atmosphere of a place), the more precise we 
must be in articulating and communicating its effects on us. Just think 
of how many lines poets and novelists have dedicated to the sea. One 
possible strategy to capture the profound essence of a place is the “ex-
tension of human identity into our environment” (Bloomer and Moore 
1977, 131) through one’s lived experiences, memories, bodies, and their 
points of reference (Havik 2019). We need to search for the atmosphere’s 
eyes, the initial clue that allows us to understand and answer crucial 
questions like the following [F5]:

where is atmosphere located?
where does atmosphere begin?
where does atmosphere end?
what difference does atmosphere trigger in a place or a situation?

Lived Body and Living Body
One of the few key points scholars of atmospheric dynamics in vari-
ous disciplines agree on is that “there is no such thing as an unfelt at-
mosphere” (Osler and Szanto 2022, 183 n. 1). By the term “body,” we 
refer to the holistic complexity of our corporeality: the biological or-

F4 Paolo Monti
photo series Monterosso al Mare, 1957
BEIC 6329237
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F5 Paolo Monti
photo series Venezia, 1960
BEIC 6342454

ganism (the living body, anatomical infrastructure responsive to senso-
ry impressions afforded by the context) is completed by life experiences 
unique to each individual (as metabolized by the lived body, which al-
lows the subject to grasp the personal nature of the received stimuli). 3 
We both have living bodies and are lived bodies (Shusterman 2006, 3). 
“There are not two things that need to be integrated here, but one body, 
physiological and lived,” as the philosopher Shaun Gallagher explains 
(1986, 140: original italics). The distinction between living and lived 
is a perceptual distinction: we undergo a physiological change, and our 
body may feel that change.

From a methodological perspective, the study of atmospheres has been 
and is largely dominated by a phenomenological approach, grounded 
on accounts of the lived body — the body experienced by the perceiving 
subject from a first-person perspective. 4 In recent years, fields surround-
ing atmospheric research have increasingly emphasized the living body, 
observable through a third-person perspective and supported by break-
throughs and theoretical advancements in empirical sciences like neuro-
science, 5 among others (Mallgrave and Gepshtein 2021). They can shed 
new light on the lived body “by investigating” the living body (Gallese 
and Cuccio 2015, 19) of which the brain and the autonomic nervous sys-
tem are constituent parts. Since atmospheres affect us on nonconscious, 
preconscious, and conscious levels, 6 we must study the living-lived body 
loop. This unity embeds the overall relationship between physiology 
and experience, jointly requiring an experimental and phenomenolog-
ical analysis as envisaged by the enactive approach (Jelić et al. 2016). 7

Examining the biological roots of the atmospheric event is a step com-
plementary and not exclusive to comprehending the complexity of its 

3 For what we narrowly refer to as “body” 
in English, German offers two words with 
quite distinct meanings: Körper and Leib. 
The American philosopher Richard Shus-
terman suggests, “Körper denotes the phys-
ical body as object, while Leib typically sig-
nifies the lived, feeling body or the body as 
intentionality or subject” (2010, 207).
4 For an accurate “atmospheric bibliogra-
phy,” see the authoritative work promoted 

by Atmospheric Spaces, an international 
community researching the phenomeno-
logical-aesthetic dimension of atmospheric 
experience coordinated by the Italian phi-
losopher Tonino Griffero. Their literature 
review is online (www.atmosphericspaces.
wordpress.com). It is an ongoing project 
constantly updated, which takes the con-
ventional start date of 1968 — the year in 
which the German psychiatrist Hubertus 
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Tellenbach published his first book dedi-
cated to the concept of atmosphere: Ges-
chmack und Atmosphäre (meaning in En-
glish, “Taste and Atmosphere”). Alongside, 
visit the bibliographical repository devel-
oped by the EU-funded RESONANCES 
project for a more architectural viewpoint 
(www.resonances-project.com/lit).
5 Neuroscience is an interdisciplinary do-
main that empirically studies human expe-
rience based on the brain or, more generally, 
the nervous system activity [F6]. Enlarging 
the field of focus, neuroscience resolves “to 
understand the biological underpinnings of 
our emotional life” (Albright et al. 2000, s1).
6 The neuroscientists Marco Tamietto 
and Beatrice de Gelder (2010) propose a 
focus to face the “terminological jungle” 
present when discussing consciousness. They 
differentiate several terms to describe percep-
tion without awareness, including “uncon-
scious,” “nonconscious,” “subliminal,” “im-
plicit,” “automatic,” and “pre-attentive.” In 

particular, we learn the distinction between 
“unconscious” and “nonconscious.” “The 
first term is rooted in the psychoanalytical 
tradition and postulates the existence of 
an active mechanism of psychodynamic 
suppression of conscious information. By 
contrast, the use of ‘nonconscious’ is root-
ed in the experimental psychology tradition 
and indicates a perceptual state in which 
the subject does not report the presence of 
a stimulus or of one of its attributes (for ex-
ample, its emotional content) even though 
there is evidence (behavioral, psychophys-
iological, or neurophysiological) that the 
stimulus has in fact been processed” (Tami-
etto and de Gelder, 698). In this essay, we 
adopt the “nonconscious” form, as suggest-
ed by the authors. See also Djebbara 2023.
7 See the theory of the feeling body (Co-
lombetti 2017) for further details on how 
to apply the enactive method developed in 
cognitive science and philosophy of mind to 
affective dynamics.

experiential essence. One crucial question is how we can link a grow-
ing understanding and systematization of architectural atmospheres 
(Canepa 2022a) to the study of the brain, body, and their emotion-re-
lated mechanisms (Arbib 2021). Distilling a definition informed by 
interdisciplinary criteria, atmosphere turns into a describable and 
even potentially measurable entity — empirically accessible with ex-
perimental protocols aimed to detect our emotional responses to ar-
chitectural contexts. 8

Resonance and Attunement
We decipher the atmospheric experience as a state of emotional resonance 
and attunement between the perceiving subject and their architectoni-
cally arranged surroundings. Involvement in the co-production of an 
atmospheric event implies being emotionally affected by it without re-
quiring complete alignment with it. Individuals may feel in tune with a 
specific atmosphere but also disregard or reject it. “Saying,” for instance, 
“we bodily grasp the happiness of the party as an atmosphere is not 
to suggest that we must feel happy ourselves” (Osler and Szanto 2022, 
166); moreover, we need to consider the possibility that “we might even 
get the atmosphere wrong” (Osler and Szanto, 167). There is, hence, a 
crucial distinction between perceiving the presence of an atmosphere 
(resonance) and being affectively involved in it (attunement). 9 

Resonance unfolds our innate predisposition to be touched by the exter-
nal world. It results from the instantaneous arousal of the first impres-
sions that shape our spatial experiences by interacting with the affective 
affordances embedded in the environment (Griffero 2020b). “We per-
ceive atmosphere through our emotional sensibility — a form of percep-

8 See the methodological review and the 
case study presented in upcoming sections.
9 Cf. De Matteis et al. 2019 (§ 40–42), 
where the authors discuss a “non-coinci-
dence between perception and affective in-
volvement.”

B
systems and 
pathways analysis

E
microcircuits, 

synapse, molecules, 
and ions analysis

C
centers and local 
circuits analysis

D
neuron
analysis

A
behavior
analysis

neuroscience

F6 How neuroscience is structured:
levels of organization
and levels of explanation 
in the nervous system
(adapted from Bermúdez 2020, 8)

A  behavioral neuroscience
B  cognitive neuroscience
C  systems neuroscience
D cellular neuroscience
E  molecular neuroscience
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tion that works incredibly quickly, and which we humans evidently need 
to help us survive,” as Peter Zumthor (2006, 13) teaches us in one of the 
most quoted excerpts about atmospheric perception. First impressions 
are profound and beneficial events as they provide us with meaningful 
information from complex scenes, whether static or in motion, with just 
a glance, without needing to scrutinize every detail. Research shows first 
impressions occur at extreme speed, a fact highly praised by architects, 
proving essential for our interaction with the physical world (Bar, Neta, 
and Linz 2006; Djebbara et al. 2019). There are four basic modalities 
through which first impressions arise and manifest: 10

A emotions
internal somatic feedback, nonconsciously developed, even if 
consciously recognizable;

B expressions
outwardly physiological and proprioceptive feedback, mostly 
nonconscious;

C action tendencies
behavioral feedback, mainly nonconscious;

D feelings
cognitive feedback of the emotional experience as consciously felt.

Emotions, expressions, and actions are the bodily correlates of feelings, 
mutually interacting and affecting. For example, we may sense our heart 
pounding [A], our face flushing with eyebrows twitching [B], or an urge 
to leave the room [C], and consciously feel nervous [D]. Through the res-

10 Theoretical models of emotions are “as 
old as psychology itself, or even older” and 
“many different attempts at conceptualizing 
and measuring emotions have been made” 
(Küller et al. 2006, 1504). Although we have 
studied emotional dynamics for a long time, 
there are no univocal definitions. A review 
published in the early 1980s identifies more 
than ninety meanings in emotion literature 
(Kleinginna and Kleinginna 1981). The op-

erational definitions presented here are ben-
eficial for the multi-perspective approach 
we suggest and are currently under investi-
gation at the P\Lab2003, directed by Profes-
sor Bob Condia and hosted in the Architec-
ture Department of Kansas State University.
11 Aside from more differentiation, 
emotions are fundamentally significant or 
irrelevant (arousal component) and posi-
tive or negative (valence component). For 

onance process, that is, through our bodily reactions [A, B, C] and — or 
without — the conscious experience of the felt emotional state [D], we 
perceive the presence of a particular atmosphere. If asked or externally 
observed, individuals show that they feel (or felt) excited or impassive, 
happy or sad. 11 The perceiving subjects are the focus. We are the focus.

Attunement is the potential 12 conscious act of appraising an atmospher-
ic experience in which we evaluate its affective content relating the ex-
ternal world to our subjective perception of it. Through the attunement 
process, that is, through our affective appraisals, we assign to our sur-
roundings a meaning grounded on that which resonance gives us, mod-
ulating our affective engagement and attachment with that atmosphere. 
Affective appraisals occur when the perceiver attributes affect-based 
qualities to the place-elicited stimuli, such as positive or negative, signif-
icant or irrelevant. If asked, individuals reply that the place’s atmosphere 
is (or was) exciting or calm, pleasant or unpleasant. The target is the 
external world, filtered through our sensibility and colored by current 
moods, motivations, concerns, and expectations. 13

Using a neuroscientific approach, supported by other branches of knowl-
edge (such as psychology and phenomenology), we can evaluate — per-
forming in vivo experiments — any correlations between nonconscious 
body/brain activation and the conscious perception of emotions towards 
a space. 14 In other words, resonance — involving both nonconscious 
sensations and conscious feelings — is the segment of the atmospheric 
experience we can assess by adopting a multi-perspective methodology.

Recognizing the multi-component nature of our emotional responses 
(conscious and nonconscious: feelings and emotions) allows us to in-

further explanation of affective arousal and 
valence, see n. 17.
12 From an embodied perspective, res-
onance can trigger and prime the subject’s 
attunement if the atmospheric event is par-
ticularly relevant to them.
13 See the atmospheric equation analyzed 
in Canepa 2022b.
14 Cf. Bower, Tucker, and Enticott 
2019. Their systematic review found only 

seven projects that coupled self-assessment 
procedures with measures of autonomic 
and/or central nervous system activity to 
understand how the design of interior set-
tings influences human emotions. This re-
sult means, while we intuitively believe our 
architectural surroundings play a crucial 
role in generating and experiencing atmo-
spheres, we must still consolidate evidence 
of the emotion-related (neuro)physiolog-
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vestigate the affective dimension of architectural atmospheres through 
several approaches. The preliminary, essential distinction identifies two 
assessment perspectives:

a first-person perspective (self-observation) and
a third-person perspective (external observation).

First-Person-Perspective-Based Research Models
In first-person observation, focus is on analyzing consciously perceived 
emotional states. This approach reconstructs a picture of what we are 
currently feeling (or have previously felt) in the first person. Such an 
account is necessary since “every subjective phenomenon is essentially 
connected with a single point of view” (Nagel 1974, 437). Descriptions 
of phenomenological content (grounded on lived experiences) “need 
not convey an experience of emotion in all its richness and complexity 
to have scientific utility and value” (Barrett et al. 2007, 375). We can 
metabolize, assimilate, and express our spatial experiences in a plurality 
of modalities (De Matteis et al. 2019). Articulating experience implies 
“providing a means to put words to bodily sensations” (Höök 2018, 
107). We can accomplish that in three moments:

in real-time practicing bodily interoception 15

and emotional introspection; 16

after the experience has occurred;

or before, in order to compare the beginning status 
with the altered one.

ical effects. More updated review papers 
confirm the same small number of research 
adopting an effective multi-perspective par-
adigm (Kim and Kim 2022).
15 Interoceptive sensitivity is our ability to 
perceive visceral information from the body 
(such as heartbeat, respiration, gastroesoph-
ageal sensations, itching, and pain) and in-
terpret related physiological changes. Intero-
ception influences our capacities to recognize 

and experience emotions (Barrett et al. 
2004; Zamariola et al. 2019). The hypothesis 
is that people who are more interoceptively 
sensitive (that is, more attuned to their inter-
nal body signals) are more accurate in per-
ceiving and understanding their surround-
ings (Murphy Paul 2021). So far, however, it 
has not been confirmed whether our inside 
body perspective influences how we per-
ceive the outside world (Baiano et al. 2021).

16 A rough definition of introspection 
alludes to the process through which we 
direct our attention inward to analyze emo-
tional experiences as consciously felt.
17 We traditionally distinguish three 
components as capable of subserving all 
affective states (cf. the circumplex model of 
affect): arousal scores the intensity of our 
emotional experience, that is, how strong 
it is; valence assesses the pleasantness of our 

emotional experience, that is, how positive 
it is; and dominance correlates with feelings 
of control and how much someone feels 
constrained in their emotional experience. 
Many techniques detect these three factors; 
most common are Likert-type scales and 
self-assessment manikins. Likert-type scales 
are rating systems, measuring perceptions 
as a spectrum ranging from one extreme 
value to another (e.g., from “not at all” to 

Multiple strategies have been developed and improved over time: 

verbal self-report systems, employing written accounts (e.g., ques-
tionnaires, surveys, notes, and diary entries) or oral accounts (e.g., 
discussions, interviews, and audio/video recordings);

nonverbal self-report measures, which can be graphical meth-
ods (e.g., Likert-type scales and the more picture-oriented SAM: 
Self-Assessment Manikin) 17 or go beyond the purely visual format 
(e.g., PONS: Profile of Nonverbal Sensitivity, designed to decode 
bodily, facial, and vocal clues);

visualization tools, based on 2D techniques (e.g., drawings, body 
maps, and photographs) or 3D techniques (e.g., mockups and mold-
ing soft clay), which offer creative ways of processing experience; 

and, lastly, there is a growing interest in storytelling procedures, 
where adopting paradigms inspired by literature methods (i.e., sto-
ries), it is possible to balance reality and imagination (Pericoli 2022).

First-person-perspective-based research models present intrinsic meth-
odological limitations: 

people can control and manipulate their evaluations in self-report 
ratings, conditioned by cognitive biases (such as preconceptions, 
warries, performance expectations, or learning effects); 

introspection is a complex process, even if we tend to presume indi-
viduals are always able to understand and articulate what they feel 
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“extremely”). A Likert-type scale may have a 
varying length, a discrete set of items (coded 
numerically and/or verbally), or a continu-
ous interval. The Self-Assessment Manikin 
(SAM) is a graphical upgrade of the Likert-
type scales employed to rate valence, arous-
al, and dominance associated with a per-
son’s affective reaction to a given stimulus 
(Bradley and Lang 1994).
18 We should also consider people “differ 

considerably in their emotion experience” 
(Barrett et al. 2001, 713). The psychologist 
Lisa F. Barrett coined the expression emo-
tional granularity to explain our ability to 
discriminate the specificity of felt emotions. 
A high emotional granularity affords fine-
grained distinctions between similar emo-
tions (namely, emotions with similar levels 
of valence and arousal, cf. n. 17) and de-
scribe their experiences with discrete emo-

or have felt (sometimes they expressly do not want to divulge their 
impressions); 18

the presence of the listener (who can be a friend as well as a strang-
er like a scientist) interferes in the external disclosing the own in-
ternal state; 

and generalizability and transferability are restricted. 19

Despite these main limitations, self-observation methods have been ex-
tensively validated through testing, are user-friendly, and are reasonably 
inexpensive. Most importantly, first-person phenomenological transla-
tions of our atmospherical experiences are crucial because — in the end 
— only those who experience the emotional resonance can articulate it.

Third-Person-Perspective-Based Research Models
“There is now increasing evidence that nonconsciously perceived emo-
tional stimuli induce distinct neurophysiological changes and influence 
behavior towards the consciously perceived world” (Tamietto and de 
Gelder 2010, 697). Notwithstanding that “architecture is an act of con-
scious willpower” (Le Corbusier 2015 [1930], 68), it is rarely at the fore-
front of our attention on a daily basis (Peri Bader 2015). As emphasized 
by Frank Lloyd Wright, architecture is the “background or framework” 
of our existence (1992 [1908], 95). “People usually do not focus on ar-
chitectural features but rather live the space in a habitual and automatic 
manner” (Vecchiato et al. 2015, 15). Two premises are essential:

nonconscious (or at least marginally conscious) perception of emo-

tional labels. Conversely, a limited emo-
tional granularity flattens the landscape of 
our feelings, reducing the number and the 
reliability of our introspection feedback.
19 The spectrum of emotional reactions 
is highly fleeting and variable: on the one 
hand, we are all genetically unique and con-
stantly shaped by the affordances embedded 
in our surroundings; and on the other, we 
are always different from ourselves, affected 

by transient factors, of environmental or 
personal origin (cf. Canepa 2022b).
20 Cf. the remark with which Zakaria 
Djebbara opens his essay in this book: 
despite the Interfaces 2023 symposium 
called Designing Atmospheres: Theory and 
Science, “the theory and the science of at-
mosphere are largely unbalanced, in favor 
of the theory” (2023, 75).
21 The neuroscientific study of emotion 

tional affordances is the predominant way to experience our built 
surroundings;

emotions contribute to processing environmental stimuli, driving 
behavior and decision-making even without explicit access to our 
autonomic and somatic responsivity.

Supported by these assumptions, atmosphere — particularly the reso-
nance stage — becomes the primary constituent of our spatial experienc-
es. Examining the role of bodily, nonconscious sensations in atmospher-
ic dynamics is still an open scientific question, crucial in understanding 
how we experience designed environments. 20

While first-person observations are limited to consciously perceived 
emotional states (namely feeling), third-person observations evaluate 
nonconscious and preconscious emotions on three different levels: 21

on the experience level, studying behavioral outputs (action tenden-
cies or interferences on task performance) and corporeal expressions;

on the body level, recording physiological activities;

and on the brain level, monitoring neural functioning.

In numerous academic disciplines such as applied marketing research 
and consumer science (Bell et al. 2018), attempts have been made to 
move beyond first-person observation and the only use of subjective 
indicators of psychological factors. Architectural studies began inte-
grating quantification of emotions with biometrics and virtual reality 
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saw the light at the dawn of the nineteenth 
century when psychology turned into a sci-
entific discipline distinct from philosophy. 
For a brief historical reconstruction of the 
brain basis of emotions, the current state of 
the art, and a scientific critique of the clas-
sical theories of emotion (including basic 
emotion approaches and causal appraisal 
approaches), see Barrett and Satpute 2019.

(Bower et al. 2019; Mostafavi 2021; Kim and Kim 2022). Explicit behav-
ior decisions, expressive reactions, and (neuro)physiological measures re-
cord those effects that self-report tools cannot identify. Different tech-
niques (Karakas and Yildiz 2020), in constant development especially in 
terms of resolution and wearability, are available:

action tendencies (experience level): when compared to other mark-
ers of emotional responsivity, methods for detecting action tenden-
cies are limited (Delplanque and Sander 2021). They include, for 
instance, posture measurements, laboratory paradigms to evaluate 
approach-avoidance motivations, speed monitoring, and tests with 
sensors based on accelerometer data;

effects on task performance (experience level): from a behavioral per-
spective, nonconsciously perceived stimuli can interfere with explicit 
outputs of an ongoing task by, for example, altering reaction time, in-
fluencing attention engagement, or modifying perceptual sensitivity;

expressive responses (experience level): continuous emotional sig-
nals come from our body via multiple sensory modalities and are 
noticeable especially through visual clues (e.g., body posture and 
orientation, facial mimicry, gestural prompts, and involuntary 
movements), auditory clues (e.g., prosody and vocal acoustics), and 
their integration. When the key emotional dimension to examine 
is valence, studying facial expressions is one of the more reliable 
methods. Two techniques are often used: Facial Expression Anal-
ysis (FEA), detected by video captures, and Facial Muscle Activity 
(FMA), monitored by Electromyography (EMG) electrodes, which 
record the electrical activity produced by skeletal muscles;

physiological activity (body level): this group refers to the activation 
of the autonomic section of our peripheral nervous system, articu-
lated into the sympathetic, parasympathetic, and enteric apparatus-
es. The autonomic nervous system coordinates somatic, emotional, 
and behavioral responses of an organism regulating its homeostasis, 
which maintains the essential physiological processes at optimal (or, 
at least, acceptable) levels. It can give prompt integrated responses 
to variations in the external environment, acting largely noncon-
sciously. Examples of physiological markers of emotional correlates 
are Electrodermal Activity (EDA), Heart Rate (HR), Blood Pres-
sure (BP), Respiration Rate (RR), Skin Temperature (ST), Muscu-
lar Potentials (MP), Pupillometry (P), Eye Movements (EM), and 
Hormonal Secretions (HS);

neural activity (brain level): this last investigation stage explores the 
emotion-related effects on the central nervous system, specifically 
brain functioning. Two main inquiry procedures are currently in 
use: neurophysiology and neuroimaging techniques. Neurophysiol-
ogy includes Electroencephalography (EEG), which scan the brain’s 
electrical activity, and neuroimaging includes Functional Magnetic 
Resonance Imaging (fMRI) and Positron Emission Tomography 
(PET), which measure hemodynamic changes (blood flow).

Multi-Perspective Research Models
Self-reports and (neuro)physiological measures are complementary 
strategies for gathering data on feelings and emotions, though their re-
sults do not always correlate (Bower et al. 2022). They might even seem 
contradictory when people, for example, claim they felt no emotion, but 
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their nonconscious reflexes show otherwise. To properly detect, quali-
fy, and quantify our resonance (that is, a combination of emotions and 
feelings), a multi-perspective approach is required. “Any conscious event 
has both neurobiological and phenomenological features”. Therefore, 
“knowing about brain activity [...] alone will not provide a full scientific 
account of emotion experience” (Barrett et al. 2007, 376). Harmonious 
insights are needed from both the first and third-person perspectives.

A fundamental methodological question is evaluating which research 
approaches are more informative than others as emotional markers 
(Delplanque and Sander 2021). We must establish what combination 
of markers (phenomenological, psychological, behavioral, physiologi-
cal, and neurophysiological) can best analyze emotional responses and 
check if exposure to the built environment alters the selected emotion-
al markers. 22 Only then can we assess atmospheric qualities’ effect on 
our emotional states. Eventually, if we intend to incorporate a neuro-
scientific methodology, we must ascertain if nonconscious bodily and 
neural correlates of atmospheric emotions are consistent with their 
conscious accounts. Subjective indicators (Schönhammer 2018) may 
be an effective baseline from which quantitative measurements can be 
compared and verified.

Although architecture’s emotional influence on our lived experiences 
has been broadly theorized (Goldhagen 2017; Canepa 2022a), we have 
yet to consolidate empirical evidence interdisciplinarily. 23 This is par-
ticularly true if we reflect on the multisensory nature of atmospheric 
interactions (Pallasmaa 2016): validated experiments are scarce and 
research methods are disparate (Schreuder et al. 2016; Spence 2020). 
Separating the idea of resonance from that of attunement helps to find 

22 Adopting the term “marker” is a trib-
ute to the neuroscientist Antonio Damasio 
and his somatic-marker hypothesis. Somatic 
markers are conscious and nonconscious 
emotion-triggered bodily feedback. They 
“probably increase the accuracy and effi-
ciency of the decision process. Their ab-
sence reduces them” (Damasio 1994, 173).
23 Cf. n. 14.

neuroscience-informed strategies for comprehending how architectural 
atmospheres affect us consciously and nonconsciously.

The atmosphere’s eyes 
After establishing possible research methods and confirming the impor-
tance of integrating first-person accounts with third-person measures, 
within the EU-funded RESONANCES project, 24 we designed an ex-
perimental paradigm to study the affective dimension of architectural 
atmospheres. Our multi-perspective approach embeds the overarching 
spectrum of complementary notions analyzed in the previous sections 
to grasp the complexity of the atmospheric phenomenon [F7].

atmosphere — architecture
resonance — attunement
impressions — appraisals
nonconscious — conscious
emotions — feelings
living body — lived body
third-person perspective — first-person perspective
neuroscience — phenomenology
(neuro)physiological measures — self-report assessments

We set out to analyze atmosphere as a priming condition for spatial ex-
periences grounded on our definition of the atmospheric dynamic as a 
state of emotional resonance and possible attunement between the per-
ceiver and their surroundings. Hypothetically, atmosphere might prime 
us to sense, feel, and appraise differently. Priming “reveals the powerful 
ways in which our past experiences can influence our present and future 

24 The MSCA fellow Elisabetta Canepa 
designed and carried out the first RESO-
NANCES experiment at the Kansas State 
University P\Lab2003 during the academic 
year 2022–2023. Her supervisors were Bob 
Condia (K-State), Andrea Jelić (KU Leu-
ven), and Valter Scelsi (UniGe), assisted by 
a multidisciplinary team: Kutay Güler — 
VR and eye-tracking expert (K-State), Luca 
Andrighetto — psychologist (UniGe), and 

Irene Schiavetti — biostatistician (UniGe). 
In outlining the theoretical framework and 
designing the experimental protocol, sever-
al international scholars advised Dr. Cane-
pa, including architects, philosophers, and 
scientists. The P\Lab2003 team helped in 
all experimental trials: a huge thanks go to 
Brittany Coudriet, Yvette Fabela, DJ Plank-
inton, Amanda Shearhart, Jacob Shreve, 
and Marvy Whittaker. The K-State APDe-



Atmosphere
resonance
impressions
nonconscious
emotions
living body
third-person perspective
neuroscience
(neuro)physiological measures

F7 RESONANCES
multi-perspective
circular approach

attunement
appraisals
conscious

feelings
lived body

first-person perspective
phenomenology

self-report assessments

Architecture
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sign College supported this research project 
by giving access to the lab facilities.
25 Or affective priming, also called affect 
priming.
26 I decided to concisely describe our ex-
periment here. What matters is illustrating 

how to apply a multi-perspective research 
model, moving from first-person insights to 
third-person measures, from phenomenol-
ogy to biology, and back again.
27 For further discussion about atmo-
spheric generators see Canepa 2022b.

behavior” and contributes to “perception, memory, decision making, 
and action” (Doyen et al. 2014, 13). Working on affective atmospheres, 
the notion of emotional priming 25 is vital. Its effects depend on the de-
gree of involved consciousness (Lohse and Overgaard 2019); we may 
even suppose nonconscious perception sways our emotional experience 
of the subsequent event, situation, or space.

The priming potential of atmospheres is a deep-rooted intuition among 
architects. Le Corbusier, for example, grasped it very well when describ-
ing the transition between outside and inside:

In Broussa in Asia Minor, at the Green Mosque, you enter by a little doorway 
of normal human height; a quite small vestibule produces in you the neces-
sary change of scale so that you may appreciate, as against the dimensions 
of the street and the spot you come from, the dimensions with which [the 
interior space] is intended to impress you. Then you can feel the noble size 
of the Mosque and your eyes can take its measure. (Le Corbusier 1931, 167)

The feeling of airiness and confusion coming from the urban context 
leaves a residual emotion in the next space, the vestibule, which — in 
turn — emotionally prepares the following experience, contrasting its 
intimate atmosphere to the grandeur of the central hall, “a great white 
marble space filled with light” (1931, 168).

We hypothesize priming effects in architecture occur when our embod-
ied engagement with atmospheric affordances prepares and influences 
a subsequent, related experience, mainly without our awareness of the 
priming factor — as with sound in movies. To verify this idea, we ana-
lyzed a series of corridors with altered light quality (via luminosity and 
color), assuming light is a primary generator of atmosphere. 26 In a pre-

vious study (Canepa et al. 2019), twenty different configurations were 
assessed. Light manipulation emerged as the most arousing generator of 
atmosphere, 27 without showing a significant correlation in test subjects’ 
dispositional empathy. This response to light could be because it has 
strong sensuous power and a broad spectrum of action, affecting our 
perception regardless of empathic disposition to emotional resonance.

Each experimental session was composed of four corridor iterations, 
randomly presented and freely explorable in virtual reality. All iterations 
had the same layout: a corridor connecting two rooms [F8]. Participants 
entered the starting room [A] and performed a relaxation exercise to 
collect baseline data; then they opened the first door and walked along 
a 5-meter corridor [C], following a natural pace. Through the second 
door, participants accessed the final room [B], where they browsed an 
art installation before replying to a questionnaire (virtually simulated). 
After answering the queries, they returned to the point of departure [A].

F8 RESONANCES
experiment:
layout diagram

A

C B
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F9 RESONANCES
experiment:
corridor variations

C1

C1

C2

C3

C4
}

C2 C3 C4

The starting and ending rooms remained constant, whereas the light 
in each corridor varied in brightness and color. We examined four vari-
ations [F9]: a bright corridor (C1: in continuity with the first room), a 
dark corridor (C2: as opposed to the first room), a blue corridor (C3: in 
continuity with the ending room), and an amber corridor (C4: as op-
posed to the ending room). The aim is to determine whether and, if 
so, how different atmospheres prime the emotional experience of the 
next room, which we assess in terms of resonance and attunement. 
If we can detect any change in participants’ first impressions of the 
same ending room, this data would indicate the corridor’s atmosphere 
resonated with their sensibility, affecting their emotional engagement 
and evaluation. We investigated the resonance mechanisms foremost 
through the living body then filtered via the lived body; the attune-
ment appraisals were analyzed merely through the lived body, which 
contributes to attributing to the surroundings a meaning backed by 
our nonconscious impressions.

First-person perspective, informed by a phenomenological approach to 
the architectural lived space, was applied to the conscious essence of 
resonance and attunement, assessing feelings through self-reports. As 
soon as participants entered the final room, they virtually answered six 
questions. 28 Three items evaluated atmospheric resonance based on the 
basic dimensions commonly adopted to describe emotional responses:

arousal, scoring the intensity of the felt emotional experience;

valence, grading the pleasantness of the felt emotional experience; 

and dominance, rating the felt emotional experience’s influence.

28 Before running the experiment, test 
subjects completed three questionnaires to 
profile their emotional intelligence, person-
ality, and empathic sensibility. Cf. n. 18.
29 Electrodermal activity (EDA) is a 
continuous process generated by imper-
ceptible and involuntary changes in the 
electrical behavior of the skin, which serves 
as our interface with the physical world. 
EDA is a sensitive marker of humans’ sym-

pathetic autonomic nervous system activi-
ty by measuring sweat gland function. As 
sweat glands are more active, due to phys-
iologic or emotional stimulation, the elec-
trical conductance of the skin increases, 
given that sweat conducts electricity (Sub-
ramanian et al. 2021). EDA provides data 
on the amount of sweat secretion, making 
it a strong indicator of emotional arousal. 
Its increases vary directly with self-report-
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Three items sifted through attunement intentions using these cognitive 
markers:

sense of agency to inspect how much individuals evaluate the emo-
tional experience as under their control;

sense of presence to monitor how much individuals evaluate the 
emotional experience as engaging;

and approach-avoidance motivation to comprehend how much indi-
viduals evaluate the emotional experience as attractive and satisfying.

Third-person perspective, supported by a neuroscientific methodology, 
was applied to the nonconscious dimension of resonance, tracking emo-
tions through autonomic measures of arousal. Participants wore four 
electrodes strapped to the fingers of their non-predominant hand. The 
sensors utilized were non-invasive, portable, and compatible with VR 
technology. Three physiological markers were combined [F10]:

electrodermal activity; 29

skin temperature; 30

and heart rate. 31

To better visualize our architectural hypothesis about atmospheric 
primes, we should imagine the experimental paradigm as an equation 
[F11]. Starting and ending rooms are always the same, never changing: 
same colors, same materials, same proportions, and same light conditions.

ed arousal levels, regardless of whether 
the experience is described as pleasant or 
unpleasant (Lang et al. 1993). The EDA 
signal has two components (Amiez and 
Procyk 2019): the skin conductance level 
(SCL) is a background tonic profile asso-
ciated with slow alterations elicited by the 
environment that serves as an individual’s 
mean-value baseline; the skin conductance 
responses (SCRs), on the contrary, are the 

rapid phasic changes that occur in response 
to particular eliciting stimuli, generally 
external. SCR is the component used to 
detect autonomic arousal variation and is 
interpretable as a form of individual stim-
ulus-response. The term electrodermal ac-
tivity (EDA) is often associated only with 
the component of the skin conductance re-
sponse (SCR), also known as galvanic skin 
response (GSR).

F10 RESONANCES
experiment:
wearable sensors for tracking 
physiological arousal
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The test subject is the same. They are relatively constant since they can-
not modify their psychological and physiological properties significantly 
in ten minutes, except for the learning effect, which grows after each 
sequence. Only the corridor changes. If a difference emerges in partici-
pants’ first impressions (nonconsciously and/or consciously: as emotions 
and/or feelings) when they open the second door, then the corridor’s 
emotional resonance occurred and was intense enough to prime the ex-
perience that followed. This few-instant effect on our first impressions 
proves the presence of an atmosphere in the corridor, capable of emo-
tionally affecting us.

We may have found our way to see atmospheres — namely, as we know, 
the dimension of the ineffable and ephemeral par excellence of our ar-
chitectural experiences. It is a critical step toward better understanding 
architecture since, as Robert McCarter and Juhani Pallasmaa argue, “ar-
chitecture has meaning, and matters to us only when it is experienced” 
(2012, 5). Investigating atmospheric resonance and attunement helps us 
to decipher the spatial choreography and temporal montage of affective 
affordances that set the stage for our experiences. The synergy of archi-
tecture, biology, and phenomenology is vital in pursuing this research 
effort about design agency.

30 The skin temperature (ST) sensor 
is designed for continuous temperature 
monitoring using the skin as an indicator 
of body temperature, rising in response 
to higher levels of arousal, independent of 
valence.
31 In general, an arousal increment cor-
relates to an increase in heart rate (HR), de-
termined by the number of heart contrac-
tions per minute.

F11 Resonance equation
(cf. Canepa 2022b)

x   physiological determinants
x   personal determinants
x   sociocultural determinants
x   spatial determinants
x   experimental determinants
x   priming factor

Atmospheric corridors
randomly tested

CX   [C1, C2, C3, C4]
CY   [C1, C2, C3, C4]

CX

CY

CY

CX

?
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Designing Atmospheres: Theory and Science successfully 
begins to demystify the seemingly ineffable or elusive 
nature of architectural atmosphere by offering empirical 
approaches and experiments that, in relation to the clear 
theoretical and historical background included in its pages
(not to mention the prior three Interfaces issues), advance 
our scientific and phenomenological understanding. 
The writing is convincing, the intention is clear, the timing 
is impeccable, the combination of (theoretical, design, 
historical, and scientific) voices is ideal, and the result 
is, unsurprisingly, excellent.

— Julio Bermudez, Ph.D.
ACSA Distinguished Professor
The Catholic University of America

Is designing atmospheres an easy problem that we can 
solve scientifically? Or is it a hard problem that must be 
left to the sensitive experience of the individual architect? 
This is the scope of both perplexing and tantalizing 
questions covered by the discussion in Interfaces 4. Enjoy!

— Lars Brorson Fich, Ph.D.
Professor of Architecture
CREATE, Aalborg University

Entering a room evokes an immediate impression 
— it might be pleasant, drab, or even dangerous — 
every place has a “pervasive unifying quality” 
as John Dewey put it, that can instantly shift our mood.
Indeed, no space is neutral. Yet, this basic fact seems to 
have been forgotten. Decades of fascination with form 
and surface have divested space of place, and the growing 
concern with atmospheres is now compensating for this 
impoverishment. This volume, perhaps more than any 
other on the topic, searches diligently to understand 
how atmosphere and mood are interlinked, to rigorously 
question what factors come together to create this unifying 
quality that we call atmosphere, and how something so 
basic to human experience could get lost along the way. 
Coming closer to understanding something as elusive 
as atmosphere brings us a step closer to understanding 
ourselves, and our profound interdependence with the 
world around us. Hopefully, this new knowledge 
and awareness may contribute to making places 
that appeal to the whole of our humanity.

— Sarah Robinson
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CREATE, Aalborg University
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