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Abstract

The increasing medialisation of science introduces media logic into the scientific
sphere, encouraging communication strategies to capture attention. In emerging
technologies, such practices have been linked to hype. To clarify this phenom-
enon, we draw on Science and Technology Studies (STS), particularly the concept
of expectation, which is central to the communication of emerging technologies.
Quantum technology is a suitable case because, despite uncertain impacts, growing
attention suggests ongoing hype. We conducted a qualitative content analysis of
highly cited papers regarding quantum technologies (2007-2023) to examine how
expectations are articulated. Our findings suggest two dominant modes: use case
and future projection. The use case frames quantum technology as a solution to (so-
cietal) problems, while future projections articulate versions of the future in which
quantum technology is mature and adopted, along with the anticipated pathways.
We argue that using STS concepts enriches the understanding of medialisation,
highlighting the heterogeneity of the scientific sphere. Use cases appear to also be
used by scientists further from the core quantum science community. While more
distant communities seem not to engage with the development agenda, communities
closer to quantum science appear to engage with and shape it by expressing their
future projections.
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1 Introduction

As carly as 2003, scientists were already imagining the second quantum revolution
that will happen if quantum phenomena, such as entanglement and superposition,
are used as a base to build technology (Dowling & Milburn, 2003). This technology
is now referred to as quantum technology. As an emerging field, quantum technol-
ogy is accompanied by high expectations regarding its potential societal impact once
it matures (de Wolf, 2017; Vermaas, 2017; Gercek & Seskir, 2024). As with other
emerging technologies, these expectations can circulate beyond the scientific sphere
and elevate anticipation, at times, generating hype (Konrad & Alvial Palavicino,
2017).

In the Science Communication literature, it has been argued that hype is shaped
to the practice in the contemporary scientific context (Caulfield & Condit, 2012). In
today’s research environment, there is increasing pressure to demonstrate the societal
relevance of scientific activity. At the same time, the paradigm of science communi-
cation is shifting. Science should not only transmit information to the public, but also
engage with the public, creating two-way communication between the scientist and
society (Schmid-Petri & Biirger, 2019). In this context, scientists may actively par-
ticipate in public discourse, sometimes contributing to the amplification of benefits
and the downplaying of risks.

In the Science and Technology Studies literature, hyping is also regarded as
intrinsic to the development of science and technology (Rip, 2006). Communicating
expectations about a technology’s future state not only conveys its feasibility but also
its desirability (Konrad et al., 2016). These expectations are performative in the sense
that they attract the attention of both the actors and the resources needed to develop
the technology (Van Lente & Rip, 1998).

This paper investigates how expectations surrounding quantum technology are
articulated within the scientific sphere. We suspect that scientific publications func-
tion not only as a medium to report results and progress, but also as a platform to
communicate scientists’ expectations of quantum technology (Alvial-Palavicino &
Konrad, 2019). Furthermore, the expectations that originate in the scientific sphere
can spread into other spheres within society, such as the market, policy and the media
(Caulfield & Condit, 2012; Konrad & Alvial Palavicino, 2017). In the next subsec-
tion, we discuss the relevant development from both strands, namely Science Com-
munication (SC) and Science and Technology Studies (STS).

1.1 Hype in Science Communication (SC) Literature

Within Science Communication (SC) literature, the deficit model is one of the domi-
nant models used to analyse science communication activity (Schmid-Petri & Biirger,
2019). This model operates on the assumption that the lack of public support for poli-
cies involving science is due to public ignorance (Simis et al., 2016). In the deficit
model, scientists are assumed to have the necessary scientific knowledge to assess a
technology while the public lacks that knowledge. The scientists then have to trans-
mit their knowledge, while the public has to digest it. In other words, it is a one-way
communication from the scientific sphere to the public.
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The deficit model has also been subject to substantial criticism within the liter-
ature. A linear communication process from the scientist to the public is deemed
too simplistic to capture the complexities in communication practice (Simis et al.,
2016; Schmid-Petri & Biirger, 2019). Scientists and the public are not the only actors
involved in the scientific communication process. Scientific institutions, journalists,
and news outlets are examples of other actors involved (Caulfield & Condit, 2012).
Moreover, due to the digitalisation of the media, it has become easier to engage in
two-way communication, not only from scientists to the public but also from the
public to scientists (Schmid-Petri & Biirger, 2019). Due to the changing landscape,
science communication scholars have developed a new model in which two-way
communication, or dialogue, has become central: the public engagement model
(Schifer, 2009).

In the public engagement model, the importance of interaction between science
and society is emphasised (Schmid-Petri & Biirger, 2019). This gives rise to a new
way of science communication, such as public discussions, stakeholder conferences,
and science shops (Schafer, 2009). In those media, more direct communication
between the public and scientists is enabled. To foster such engagement, scientific
information is deliberately framed in a way that is relatable to the public. Compared
to the deficit model, this public engagement model brings the scientific and public
spheres closer together.

Science, media, and the public sphere are also brought together by the adapta-
tion of digital media in science communication. This convergence is captured by
the concept of the ‘medialisation’! of science, as discussed by Bucher and Weingart
(Weingart, 2012, 2022; Bucher, 2019). Medialisation refers to the increasing influ-
ence of media logic on scientific communication, driven by the need to attract public
attention and to foster engagement. As a result, scientific communication has begun
to adopt characteristics traditionally associated with mass media, aimed at reaching
and resonating with broad audiences. For example, universities are investing more
in public relations activities so that their press releases and press conferences align
more closely with media expectations (Maeseele, 2013). Not only universities but
also scientific journals such as Nature have a separate section called ‘News’ that
seems to target the broader public as its audience (Nature News & Comment, n.d.).
This practice of presenting scientific information in a simplified and engaging way
is not confined to the Western scientific sphere. Chinese scientific journals maintain
social media accounts that serve as a direct channel of dissemination to the public
(Cong et al., 2026). Additionally, the members of the public can engage by liking or
leaving comments.

Because of this shift, the distinction between scientific communication (such as
scientific journals) and the mass media (such as newspapers) has become blurred.
Franzen (2012) argued that the top scientific journals have not only scientific rigour
as a criterion for publication but also a need for public attention. She further suggests

' Medialisation as a concept has appeared in different forms: mediasation, medialisation and mediatisation
(Viliverronen, 2021). In this study, we used ‘medialisation’ that used by Weingart to describe the changing
context in science communication since the introduction of new media (Weingart, 1998).
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that the need to attract attention encourages scientists to exaggerate their research
results.

Similar to the discussion above, Caulfield and Condit (2012) suggested that mul-
tiple factors within the contemporary scientific system foster hype and exaggerate the
benefits of research while understating the risks. Increasing pressure to publish and
commercialise is among those factors. This changing condition encourages scientists
to hype their research to communicate their expectations along with their results.
Hyland and Jiang (2021) suggested that hyping research results is done to get the
attention not only of the lay public but also of external funders and commercial spon-
sors. Previous studies also indicate that scientists are actively involved in hyping and
see it as a strategy to gain professional advantage (Soto-Sanfiel et al., 2025).

The literature also shines light on how scientists hype their research results, for
example by the use of promotional language in the scientific publication (Cummings
& Rivara, 2012; Millar et al., 2022). Other work (Sumner et al., 2014; Bossema et al.,
2019) traced the propagation of hype to the media sphere. However, the question of
what is being hyped is less clear. To try to provide more clarity on this, let us turn to
the Science and Technology Studies literature.

1.2 Hype in Science and Technology Studies (STS) Literature

Within the Science and Technology Studies (STS) literature, hyping or seeking atten-
tion and engagement is seen as a part of the development of science and technology
(Rip, 20006), especially when the technology of interest is in the emerging phase.
Emerging technology is of interest because, on the one hand, it has advanced such
that actors in the field are beginning to associate significant impacts with it. On the
other hand, unlike mature technology, uncertainty and ambiguity still loom over both
its development trajectory and its expected impact (Rotolo et al., 2015). Previous
research suggested that this in-between phase is when hype can occur (van Lente et
al., 2013).

In the literature, hype is often studied through the lens of expectation (Borup et al.,
2006). Expectation can be defined as ‘statements about a future condition or devel-
opment that imply assumptions about how likely these are supposed to be and that
travel in a community and public space’ (Konrad et al., 2016, p. 466). In the context
of emerging technology, expectation is rarely neutral as a whole. It is usually implic-
itly, if not explicitly, optimistic or pessimistic. Optimistic in the sense that it contains
potential benefits that invite actions to realise those potentials (van Lente, 2016).
Pessimism is the opposite; it warns us about potential negative impacts and invites
action to avoid them.

In the context of emerging technology development, expectations have performa-
tive power that can attract new innovation actors, legitimise resource allocation, and
provide structure to societal debate around emerging technology, which can result in
hype (Konrad & Alvial Palavicino, 2017). A seemingly open-ended expectation from
a particular scientific field can be adopted by scientists in adjacent fields, possibly
becoming an umbrella term that can also be picked up by people in the policy and
business spheres (Rip & Vof3, 2013).
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However, as van Lente and Rip argued, an expression of expectation does not
automatically translate to hype (Van Lente & Rip, 1998). Previous research has indi-
cated that the environment and conditions in which expectations are shared, shape the
hype (van Lente et al., 2013). They argued that hype flourishes in an environment in
which various societal actors, such as research, business, and policy, can engage with
and shape the expectation. Furthermore, Konrad and Alvial Palavicino argued that
the emergence of hype is not inevitable but results from diverse strategies deployed
by innovation actors, interlinking the scientific, media, business, and policy spheres
in thesociety (Konrad & Alvial Palavicino, 2017).

Although communicating expectation does not necessarily translate into hype,
expectation remains a useful lens for analysing hype, as it puts the desired future into
focus. Van Lente and others have used the concept of expectations to analyse the hype
cycle across three different technologies (van Lente et al., 2013). They used the con-
cept of expectation to analyse the forward-looking statements about these technolo-
gies in the mass media and scientific journals. They further divided expectations into
‘generalised expectations’ and ‘project-specific expectations’ (van Lente et al., 2013,
tbl. 3). Generalised expectations refer to the expectations of a general feature of the
technology supported. These kinds of expectations are usually expressed in terms of
the technology’s potential use cases or applications and include the possible impact
on society. ‘Project-specific expectations’ refers to the expectation in a smaller, thus
more specific scope. These project-specific expectations refer to expected hardware
developments that support the attainment of the general expectation.

Using this concept of expectation, we strengthen our question in the previous sec-
tion on what is being hyped. In the context of emerging technology, expectations
about the use or application of technologies are often subject to hype, often accom-
panied by the potential impact, positive or negative, on society. This general expecta-
tion gives rise to the smaller project-specific expectations that describe the expected
development progress.

1.3 Hype in Quantum Technology, What is it About?

Following the discussion of two strands of literature above, we conceptualise hype as
more than an exaggeration of scientific results. Our working definition of hype rests
on three strands of STS literature. Firstly, Dedehayir and Steinert (2016) suggested
that an increasing number of scientific articles on a topic is one indicator of an ongo-
ing hype. Secondly, hype can not only connect and mediate one scientific field to oth-
ers, but also the scientific sphere and other spheres in society, for example, policy and
business (Rip & VoB, 2013; Konrad & Alvial Palavicino, 2017). Thirdly, we follow
Van Lente and Rip (1998), who suggest that hype can build agendas that scientists
and other innovation actors can follow.

Quantum technology is a class of technologies that use quantum-mechanical
phenomena such as superposition and entanglement (Dowling & Milburn, 2003).
Scholars expect that quantum technology will impact society once it matures (de
Wolf, 2017; Vermaas, 2017; Gercek & Seskir, 2024). Based on our working defini-
tion above, we suspect that there is an ongoing hype around quantum technology.
First, in a bibliometric study, Seskir and Aydinoglu (2021) indicate that the number
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of published scientific articles per year is increasing. Second, previous research sug-
gests that expectations of quantum technology have spread to other spheres of soci-
ety. In the policy sphere, previous studies suggested that countries are beginning to
govern quantum technology development under the pretext that it will help to secure
technological leadership and economic prosperity (Atladéttir et al., 2025; P6hlmann
et al., 2025). Third, we see the EU’s Quantum Flagship program as an example of an
agenda driven by hype in the field (European Committee, 2016). Furthermore, AWO
observes that such an agenda to support research and development has also been cre-
ated in countries in the global south (AWO, 2024).

The development of hype aligns with the Science Communication literature dis-
cussed in Sect. 1.1, which suggests that, due to the increasing need to engage with
society, scientists may be encouraged to hype their research. In Sect. 1.2, we argued
that we can use the concept of expectation to clarify what is being hyped. In this
research, we follow Franzen, who suggests analysing the medialisation at the core
of the scientific sphere, namely scientific publication (Franzen, 2012). Our goal is to
identify the expectations that scientists communicate through peer-reviewed scien-
tific publications.

2 Methodology

To identify the expectations that scientists communicate in quantum science and
technology research, we conducted a qualitative research methodology of highly
cited peer-reviewed scientific articles. We chose to focus on the most cited articles
per year because they are likely to reflect the state of the art of the domain and expec-
tations that are shared by other scientists in the field.

2.1 Data Collection

In this study, we collected peer-reviewed scientific articles through the Web of Sci-
ence (WoS) Core Collection database. The overall process of data collection is shown
in Fig. 1. We started the data collection process with a familiarisation with the source
to obtain a deeper understanding of terms that are used in publications about quantum
technology. After several rounds of assessment, our query is ‘quantum technolog*’ or
‘quantum computing’ or ‘quantum sensing’ or ‘quantum communication’ or ‘Quan-
tum Metrology’ or ‘Quantum Simulation’ or ‘quantum cryptography’.

Since WoS does not index the full article, we focused on the expectations the
authors mention in their abstract, assuming these expectations would be discussed
in the full article. Previous research has noted that certain words signify the need for
emerging technology (van Lente, 2016). For our purpose of eliciting the expectation,
we found that some words such as ‘application’ and ‘use’ can be used as a signifier
of future use cases being discussed. Finally, we added these signifier word so that
our search query became ‘quantum technolog*’ or ‘quantum computing’ or ‘quan-
tum sensing’ or ‘quantum communication’ or ‘Quantum Metrology’ or ‘Quantum
Simulation’ or ‘quantum cryptography’ and ‘Application$’ or ‘Use*’ or ‘Usage’ or
‘Implement™®’.
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Search Query Result
n > 29,000

I

Select 10 articles per year
from 2007 until 2023
n =170

_| Download the full article, if
it is available

— .

Available via Available via
the publisher preprint
n=161 n=7y

\/

Total gathered article
n =168

Qualitative coding process

A4

Fig. 1 Article selection diagram leading to the qualitative coding process

Finally, we used our final search query to search the WoS Core Collection database
from 2007 to 2023. For each year, we selected the top 10 cited articles for further
analysis. We downloaded the full articles via the publisher if available. If this was
not possible, we consulted the pre-print version. This selection of top-cited articles
is both deliberate and pragmatic, in that highly cited papers are more influential in
directing and shaping research than implied by their citation counts (Teplitskiy et
al., 2022). Through our sampling strategy, we can capture the variety of research
discourses regarding quantum science and technology. In the end, the total number
of articles used as the source for the qualitative analysis was 168 (list available in the
Appendix).

We used the WoS database because it is a widely used, highly curated biblio-
graphic database for publication analysis (Harzing & Alakangas, 2016) and our insti-
tution provides access. WoS is known to be biased as journals from the Global South
and non-English publications are underrepresented (Asubiaro et al., 2024). However,
this bias is unlikely to affect our findings since the highly cited publications tend to
be in English (Ammon, 2007; Pradier et al., 2026).

2.2 Data Analysis

We analysed the selected peer-reviewed articles using a two-step iterative qualita-
tive content analysis method assisted by Atlas Ti 24 (Skjott Linneberg & Korsgaard,
2019). We started with open coding, keeping the research questions in mind. We only
focused on the segment of the article that is relevant to answering our research ques-
tion, the quotation. We coded each of these quotations. We tried to keep the name of
the codes relatively close to the language that the authors themselves used in their
articles to capture the variety of the expectations. Secondly, we performed axial cod-
ing to group the seemingly related codes under subcategories and categories. Thirdly,
we applied selective coding to select codes, subcategories, and categories that are
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relevant to answer the research question. Additionally, we also use the occurrence
frequency of the code to guide our analysis (Nicmanis, 2024). The above analysis
process resulted in a coding scheme which was then further tested with a second
coder who coded 10% of the quotations. Disagreement leads to further discussion
and refinement of the coding scheme. After two rounds of testing and refinement, an
agreement of 75% between the coders was reached.

3 Findings

The final data set consisted of 84 original research articles and 84 review articles. The
general structure of the final coding scheme is given in Table 1. At the highest level
it has three categories: ‘Quantum Technology Sub-Type’, ‘use cases’, and ‘Future
Projection’. The first category, ‘Quantum Technology Sub-Type’, captures the kind
of quantum technology discussed and described in the coded article.

The latter two categories capture the kinds of expectations communicated in the
article. The ‘Use case’ category captures expectations that take the form of possible
applications or use cases in the future. The notion of ‘Use case’ also captures the
implicit intention to pose quantum technology as a solution to society’s problems.
Interestingly, the problems that quantum technology is expected to solve are not only
contemporary problems, but also potential problems that assumed to emerge in the
future.

The last category of ‘Future projection’ captures the instances in which the author
sketches their version of the (near) future of quantum technologies—specifically,
what developments they are expecting and in what form quantum technologies are
expected to become established. In the following subsection, we will discuss our
findings per category.

3.1 Use Case
The code ‘Use case’ is applied when the coded text involves authors’ expectations in

terms of possible use cases in the future. These use cases are related to the general
notion that quantum technology can potentially solve society’s problems. The most

Table 1 The coding scheme Categories — Subcategories Frequency
showing only the two highest -
levels, categories and subcat- * Future proj ec‘t10r¥ 205
egories (the full coding scheme * Future projection - goal 171
is included in the Appendix) * Future projection - milestone 99
* Use case 152
* Use case - not specific 86
* Use case - rather specific 53
* Use case - specific 13
* QT subcategory 272
* Quantum communication 60
* Quantum computing 164
* Quantum information processing 59
* Quantum sensing 29

@ Springer



Digital Society (2026) 5:28 Page90f28 28

frequent subcategory within this category is the ‘use case - not specific’, which cap-
tures the vagueness regarding the possible use case of quantum technology. The most
frequent code is ‘faster computation in certain tasks’, which refers to the potential for
quantum computers to outperform classical computers in specific tasks. However,
they often seem to avoid detailing what these specific tasks are. We can infer that this
vagueness stems from the belief that the use case where quantum computers outper-
form classical ones is still far in the future. For example, in a review article published
in the journal Nature Photonics, the authors make this connection between vagueness
and the distant future explicit by stating:

Perhaps the most profound (and distant) anticipated future technology is the
quantum computer, which promises exponentially faster operation for partic-
ular tasks such as factorizing, searching databases and simulating important
quantum systems. [Document 28]

The least frequent subcategory is the ‘specific use case’, accounting for less than
one-tenth of the total quotation in the ‘use case’ category in this subcategory, the
authors are very specific when discussing a possible future use case. This might be
related to the topic of the journal in which the article is published. For instance, in
the journal of International Journal of Molecular Science, a group of researchers
from South Africa published a review article that discusses a very specific use case
of quantum computing in the drug discovery process. Towards the end of the article,
they state that they expect that:

In future the use of quantum computing, computational software and databases
in modelling molecular interactions and predicting features and parameters
needed for drug development, such as pharmacokinetic and pharmacodynam-
ics, will result in few false positive leads in drug development. [Document 112]

As the quotation above indicates, the authors use specialised terms, such as ‘phar-
macokinetic’ and ‘pharmacodynamics’, suggesting that their expectation is very spe-
cific. It is also worth considering that this scientific journal mainly publishes articles
on the topic of molecular research in chemistry, so these authors focus on this specific
field in their efforts to resonate and engage with the journal’s audience, which is
beyond quantum scientists.

After discussion among the coders, we decided to add the ‘rather specific’ subcat-
egory to capture the granularity of our dataset. The most frequent code in this rather
specific subcategory is ‘quantum chemistry’. It is implicit in the quotes coded under
this subcategory that quantum chemistry is one of the particular tasks at which quan-
tum computers might excel. For example, in a publication in the Reviews of Modern
Physics journal, a group of researchers wrote: ‘One of the most promising suggested
applications of quantum computing is solving classically intractable chemistry prob-
lems’ [Document 132]. This example illustrates a more specific use case than a gen-
eral assertion that quantum computers outperform classical computers. However, it
is less specific than the use case in drug discovery. Based on this, we place it under
the rather specific subgroup.
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In this ‘use case’ category, it is central that quantum technology is depicted as a
solution to problems. One can perhaps use Hughes’ lens of large technological sys-
tem as scientists put a selected set of problems in the foreground (Hughes, 2012).
Looking through this lens, on the one hand, the expected use cases are socially con-
structed, as scientists expect that problems in their field would be solved by quan-
tum technology. On the other hand, these use cases also shaped society by putting a
specific problem at the centre of public discourse while pushing other issues out of
focus. As these expectations are picked up by the media and engaged by the public,
it is important for scientists to be reflexive of their expected use case, as the public
might have a different stance towards quantum technology and therefore different
expectations (Roberson, 2020).

3.2 Future Projection

The second category that emerges from this dataset is ‘future projection’. This cat-
egory is related to the envisioned future state of quantum technology as discussed by
the authors. We divided ‘future projection’ into two subcategories: ‘goal’ and ‘mile-
stone’. This categorisation reflects that scientists report not only on the expected end
goal of quantum technology development but also on smaller intermediate goals. The
origin of this division can be traced back to a disagreement within the coding team,
which seems to indicate that there are two kinds of future.

The most frequent subcategory is ‘goal’. This subcategory captures instances
where the authors discuss what they perceive as the overarching goal of research in
quantum technology. This ‘goal’ can be interpreted as the future entrenched state of
quantum technology that the authors find desirable and plausible. The most frequent
code within this subcategory is the ‘realisation of a quantum computer’. As the name
suggests, this code captures the authors’ expectation that quantum computers can be
built in the future. In articulating this expectation, the authors framed it as a shared
expectation among fellow researchers. For example, a group of researchers from five
different research institutes around the world wrote in a review article in the Physics
Reports journal:

Researchers expect that quantum sampling with a 7 X 7 lattice of superconduct-
ing qubits can become the first example of quantum supremacy (a quantum
computation surpassing a conventional computer), perhaps as early as 2017.
[Document 100]

Another code within the ‘goal’ subcategory is related to the integration of quantum
computers with existing classical computers, ‘combining classical and quantum
computers’. As the name suggests, the desirable future involves combining quantum
computers with classical computers. As discussed in the previous subsection, quan-
tum computers are expected to excel only in specific tasks. In other words, quantum
computers are expected to complement classical computers. For instance, a group of
scientists, writing a review article on quantum chemistry in Chemical Reviews, sug-
gest that integrating classical and quantum computation is key to advancing the field.
They suggest that:
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We will describe how quantum computing methods can be used to replace or
augment classical quantum chemistry methods and survey an array of state-of-
the-art quantum computing techniques that may, one day, become as common-
place as density functional theory. [Document 122]

Similar to the previous section, it is worth noting that Chemical Reviews mainly pub-
lishes reviews related to chemistry. This again indicates the authors’ effort to resonate
with and engage scientists beyond quantum science. This intention to bring the two
seemingly separate quantum science and chemistry fields even made explicit by the
authors, who aim ‘to be pedagogical to scientists from each background to bridge this
gap and stimulate new developments’ [Document 122]. This invitation to engage and
contribute to the development process to reach the goal contrasts with our findings
in the previous section, which suggest that scientists outside quantum science are
perceived not only as users but also as developers.

The second subcategory that emerges is ‘milestone’. This subcategory captures
instances where the authors discuss the next steps required to reach the goals dis-
cussed in the previous paragraph. One frequent code in this subcategory is ‘scalable
quantum hardware’. Although not all the quotations we found explicitly mention the
goals, some do. For example, a review article published in Reports on Progress in
Physics discusses in the introduction both the goal and the way to achieve it. The
author perceives that the goal of the field is:

... to achieve the long-term goals of useful quantum computing. To this end,
investigations of quantum device physics have been essential for the present
efforts to scale up multi-qubit platforms. [Document 109]

Moreover, from the quote above we can infer that the author perceives that the future
goal (in this example, the realisation of useful quantum computing) legitimises pres-
ent action (in this example, efforts to scale up quantum hardware). This finding is in
line with what Beckert argues, namely that ‘images of the future ... shape present
decisions’ (Beckert, 2013, p. 221).

3.3 Quantum Technology Sub-Type

In this section, we will further elaborate on the evolution of terms used by scientists
to refer to quantum technology. Recent publications have generally divided quantum
technologies into three subcategories: quantum computing, quantum communica-
tion, and quantum sensing (de Touzalin et al., 2016; European Commission, 2016;
Rathenau Instituut, 2023). These three subcategories serve as the starting point for
our analysis.

During our analysis, we found another term that scientists used in their publica-
tions, namely ‘quantum information processing’. Table 2 contains the final coding
scheme for this category along with the associated frequency. Notably, quotations
within this category may be assigned multiple codes, reflecting the interdisciplinary
nature of the field and the porousness of the demarcation of the subtype.
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Table 2 Qual.ntum technology Code Frequency
subtype coding scheme - QT sub-type 272

* Quantum communication 60

* Quantum computing 164

* Quantum information processing 59

* Quantum sensing 29

30
25
20
15

10

— A~
~
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

==@==quantum communication quantum computing quantum information processing quantum sensing

Fig. 2 Quantum technology sub-type trend per year from 2007 until 2023

Our findings indicate that quantum computing is the most frequently referenced
subcategory, accounting for more than half of the quotations coded. This suggests
that quantum computing currently garners the greatest attention. Figure 2 below cap-
tures the frequency of the codes per year. It is noticeable that the code about quantum
computing is found more common in the latter years (2016 and later). Somewhat less
noticeable but also interesting is that the code about quantum information processing
is less commonly found in the latter years compared to the former years (2016 and
earlier).

3.3.1 Quantum Computing

We applied the quantum computing code to quotations that explicitly reference
quantum computers, quantum simulators, or other related terms, including analogue
quantum computers, hybrid quantum computers, and NISQ (noisy intermediate-scale
quantum) computers. Additionally, quotations discussing quantum algorithms were
also coded with ‘quantum computing’, given their intrinsic connection to the devel-
opment and operation of quantum computational systems.

As we touch upon above, quantum computing arguably attracts the most attention.
In Fig. 3, we can see that the ‘quantum computing’ and the ‘faster computation in
certain tasks’ codes co-occur relatively more than the other pairings. This is consis-
tent with the widely held expectation that quantum computers will outperform clas-
sical computers in specific computational tasks. A group of Austrian and American
scientists started their review article in 2008 in Physics Reports by stating: ‘Quantum
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Fig. 3 Co-occurrence of ‘quantum computing’ and ‘use case’. The numbers outside parentheses indi-
cate the number of associated quotes. The numbers inside parentheses indicate the number of associ-
ated articles

computers hold the promise of solving certain computational tasks much more effi-
ciently than classical computers.” [Document 17]. Given the nature of review articles
and the directness of this statement, it is plausible that such expectations were already
circulating within the scientific community prior to 2008. It is also worth noting that
the corresponding author of this review is affiliated with an institute specialising in
quantum optics and quantum information in Austria. This affiliation suggests that
the expectation surrounding quantum computing was already well-established within
research circles closely related to quantum science.

Our analysis suggests that in the latter years, this kind of expectation further prop-
agated and spread to other research fields. For example, in 2023, a group of scien-
tists from India, Vietnam, Australia, and Lebanon wrote an article in /EEE Access
about various enabling technologies in the healthcare sector. Notably, they included
a chapter titled ‘quantum computing’, which they perceive as one of the enabling
technologies. They expect that: ‘Quantum computing is capable of tackling various
computational tasks. Quantum computing helps in making critical decisions signifi-
cantly quicker than classical computing’. [Document 160]. I[EEE Access is an electri-
cal engineering journal which leans towards publishing more application-oriented
articles. Furthermore, the reported article lists two corresponding authors whose
research backgrounds are in computer systems and machine learning—fields that are
relatively distant from core quantum science. In contrast to the 2008 review article
discussed earlier, the expertise of the author of the /EEE Access article seems to be
more distant from quantum science.
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When the expectations reach different research fields, they also evolve accord-
ingly to fit within the context of those fields. For example, in Fig. 3, it can be seen
that there are more specific use cases associated with quantum computing, such as
the code ‘rather specific — improve AI/ML’. In 2022, a group of mostly computer
scientists from all over the world published a review article in the Internet of Things
journal about the use of Al (Artificial Intelligence) in the next generation of comput-
ing. They dedicated a section to their expectations of quantum computing with regard
to the development of Al. The authors opened this section with:

Quantum computing promise is to be the one technology that has the potential
to fundamentally alter Al. ... With the enormous influence Al is having, all
across the world, the combination with Quantum computing may have a multi-
plier effect to trigger a revolutionary effect on Al. [Document 153].

We can infer from this quotation that these computer scientists have the general
expectation that quantum computers excel at certain problems and contextualise it to
their research field, in this case Al

In short, we infer that not only are the expectations about quantum computing
more frequent in the latter years, but also that they propagate and evolve even within
the scientific sphere. Expectations that originate from quantum physicists also reach
other research fields, where they are aimed more towards applications, as indicated
by the presence of quantum computing expectations in journals with electrical engi-
neers and computer scientists as the main audience.

3.3.2 Quantum Communication

We applied the ‘quantum communication’ code if a quotation is about quantum com-
munication, including quantum networks and communication as well as quantum
cryptography (Wehner et al., 2018). As depicted in Fig. 2, we do not observe any
significant increase in frequency of the code as compared with ‘quantum computing’.
Rather, the frequency of quantum communication fluctuates through 2007-2023.

As shown in Fig. 4, we do observe that the expected use cases of quantum com-
munication revolve around security problems, which we coded with ‘increased secu-
rity’, ‘secure communication’, and ‘enable QKD’. This security-themed expectation
can also be found in a review article written by Wehner et al. In that article, they
expressed the expectation that a simple quantum communication between two quan-
tum machines will be broadened in scope, becoming quantum networks that connect
many machines. They called this quantum internet (Wehner et al., 2018).

In the coding scheme, we decided to stay close to the data and made a differentia-
tion between ‘increased security’ and ‘secure communication’. We used ‘increased
security” when the quotation literally reads that quantum communication is more
secure than the classical communication. In this context, classical communication
refers to the digital communication that serves as the foundation of today’s inter-
net. For example, in a multi-author roadmap article published in Journal of Physics:
Photonics, two scientists contributed a dedicated chapter on quantum cryptography.
They open their contribution with ‘Quantum cryptography encompasses primitives
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of associated articles

that use the properties of quantum mechanics to offer new cryptographic services or
provide security advantages with respect to their classical counterparts.” [Document
154]. In this quotation, the authors communicated their expectations of more secure
quantum communication by comparing it to classical communication.

In contrast, the ‘secure communication’ code is used when the quotation does
not make an explicit comparison between quantum communication and classical
communication. It is expected that quantum communication will provide an uncon-
ditionally secure means of communication which cannot be tampered with or eaves-
dropped on by a malicious party. This expectation of unconditionality is conveyed by
three Chinese scientists writing in Science Bulletin in 2021. They open their article
by writing: ‘Quantum communication can ensure the unconditional security of com-
munication’ [Document 152].

However, while the ‘secure communication’ code does not explicitly include a
comparison, we can interpret it as making implicit comparisons to today’s classical
communication. By conveying that quantum communication is theoretically secure
communication, it implies that in theory, classical communication is not secure. This
could infer that both codes are similar in stating that quantum communication is
more secure than its classical counterpart. Through this notion of more secure, it
also implies the desirability to have more secure communication that is enabled by
quantum communication.

The third code on security is ‘enable QKD’. Quantum Key Distribution (QKD) is
a protocol in which a quantum channel is used to exchange a secret key. This secret
key is then used to encode a classical communication channel. In the same vein with
the above two codes, it is expected that due to the use of the quantum channel, it will
provide more secure communication. The difference is the specificity of the expecta-
tion. In the above, it is not specified in which application it would bring more secure
communication. By contrast, in the ‘enable QKD’ code it is quite specific that QKD
is the use case that will provide improved security.

Compared to the previous section on quantum computing, it seems that the
expectations of quantum communication are not meaningfully engaged by scientists
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beyond quantum science. For example, we found a quantum communication expecta-
tion in JEEE Access that reviews the healthcare sector, quantum communication—
specifically QKD—is only mentioned in passing in a section dedicated to security.
In a discussion about providing the best security for patient data, the authors expect
that ‘... quantum key distribution is a promising solution ensuring security by design
mechanisms ...” [Document 160]. In contrast, the same article dedicates a separate
chapter to quantum computing.

Therefore, The expectations for quantum communication seem to circulate within
the quantum science community. Furthermore, they appear to subscribe to the expec-
tation that quantum communication will be realised in the future. We deduced this
through the quotations in which quantum communication and goal codes co-occur,
see Fig. 5. The two codes within the ‘goal’ subcategory are ‘realisation of quantum
technologies’ and ‘realisation of quantum network’. In this co-occurrence context,
the former code captures the instances in which the authors perceive that building
quantum communication devices is part of a bigger goal to build a working quantum
technology, while the latter code refers to the quotations in which building a quantum
network is a stand-alone goal. More importantly, both codes seem to indicate that
the expectation to have a worldwide quantum network in the future is circulating in
the scientific sphere. In an article published in Nature, a group of scientists reported
their experiment of demonstrating information transfer using quantum communica-
tion that combines ground-to-ground and space-to-ground connections chose to end
their article by expressing their expectation that ‘a global quantum network can be
realised by connecting more national quantum networks from different countries via
ground connections or ground-to-satellite links.” [Document 146].

The latter subcategory ‘milestone’ includes codes related to intermediate goals
supporting the main goal: realising a quantum network. All the codes in this sub-
category are related to the development of quantum hardware needed to establish
quantum communication. The scientists expect that a range of functional hardware

fp-g: realisation of quantum network
28 (19)

QT subcategory: quantum communication

51
fp-g: realisation of quantum technologies
@®

I fp-m: better hardware platform

5 ()

= fp-m: build quantum memory
1.(1)

. fp-m: build quantum repeater
4 (3)

= fp-m: increase coherence and more robust entanglement
1.(1)

m fp-m: long distance entanglement
2 (2)

Fig.5 Co-occurrence of ‘quantum communication’ and ‘future projection’ codes. fp-g is future projec-

tion - goal and fp-m is future projection milestone. The numbers outside parentheses indicate the num-
ber of associated quotes. The numbers inside parentheses indicate the number of associated articles
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will be needed, captured by ‘better hardware platform’, ‘build quantum memory’,
and ‘build quantum repeater’ codes. The scientists also expect that the performance
of this hardware will become better over time, as captured by the other two codes.

In short, the expected use case for quantum communication centres on security.
The expectation that quantum communication offers better security than today’s clas-
sical communication makes it relevant to other research fields where security is an
issue. Despite this relatability, the expectation is not as widely held as that of quan-
tum computing, as our data does not indicate that this expectation travels beyond
the journals traditionally associated with quantum science. Nevertheless, quantum
scientists seem to subscribe to the expectation that a worldwide quantum network
(or the ‘quantum internet’ (Wehner et al., 2018)) would be realisable in the future,
legitimising their research effort.

3.3.3 Quantum Sensing

We applied the ‘quantum sensing’ code if a quotation is clearly about quantum
sensing, including other related term such as quantum measurements and quantum
metrology. We also coded implicit statements that suggest that the scientist applied
quantum phenomena to achieve more accurate measurements. After all, the concept
of quantum sensing boils down to the idea of using quantum techniques to perform
measurements of physical quantities (Giovannetti et al., 2011; Degen et al., 2017).

Figure 2 shows that expectations about quantum sensing are not as common as
the other quantum technologies: expectations of quantum sensing are least discussed
in our data, while quantum sensing currently has a higher Technological Readiness
Level (TRL) compared to the other subtypes (de Jong, 2025, p. 14). In our dataset,
a research team published a review about quantum sensing in Reviews of Modern
Physics that reflects this contradiction in their closing chapter by remarking that °...
quantum sensing is an excitingly new and refreshing development advancing rapidly
along the sidelines of mainstream quantum engineering research.” [Document 106].
We infer from this statement that quantum sensing is perceived to be a less hyped
topic compared to the other quantum technology subtype.

Given the context that quantum sensing has a higher TRL compared to other
quantum technologies, one might expect to find more specific use cases. However,
from analysis, depicted in Fig. 6, it follows that expectations of quantum sensing
are mostly categorised in the ‘not specific’ and ‘rather specific’ subcategory. Despite
the lack of specificity of the use cases, the majority of the use cases are related to
the expectation that quantum sensing will offer a superior measurement capability
compared to today’s sensor.

One type of sensor that is expected to gain in performance is a biomedical sensor
used in the healthcare and medical setting. A group of scientists writing an article in
Nature Review Physics to review the potentials of quantum sensing to improve bio-
medical sensors seem to be quite optimistic that there is ‘a promising direction for a
new generation of biomedical sensors with greatly enhanced performance that comes
from advances in quantum science and technology.’ [Document 167].

Optimism also coloured the scientists’ expectations towards the broad adapta-
tion of quantum sensing-based technology in the future. Projecting from the fact that
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quantum-based sensors are already used in niche applications, scientists expect that
the usage will be widespread. In the same review article, the scientists close their
Nature Review Physics review article by writing: ‘Taking the impact quantum mag-
netometers and atomic clocks had in their particular discipline, it can be expected that
quantum sensors will penetrate much of the 21st century technology and find their
way into both high-end and consumer devices’ [Document 167].

However, given the seemingly versatile and optimistic expectations of quantum
sensing which revolve around the aim to improve the current measurement capabili-
ties of sensors used in various contexts, we did not find any instance in our data that
this expectation is spreading beyond the circle of quantum physicists. This analysis
indicates that, in contrast to the expectation of quantum computing and quantum
communication, the expectations of quantum sensing might circulate mainly in the
quantum scientist sphere. This again suggests that quantum sensing is less hyped than
the other quantum technologies.

It seems that, quantum sensing’s higher TRL than the other subtypes makes it less
susceptible to speculative expectations (de Jong, 2025). This is in line with Rotolo et
al., who suggest that as an emerging technology moves towards maturity, the uncer-
tainty and ambiguity surrounding it decrease relative to earlier stages (Rotolo et al.,
2015), which means it loses the interpretative flexibility that makes it relatable to
other scientific fields and therefore less hyped.

However, in line with Pinch and Bijker (2012), we do not suggest that TRL is the
only factor here, as technology development is not linear. As the technology becomes
more mature, actors outside the scientific sphere may engage with it, and different
expectations may emerge. As expectations are reinterpreted by, for example, people
in the business and policy spheres, hype might emerge (van Lente et al., 2013).

3.3.4 Quantum Information Processing
Besides quantum computing, communication and sensing, we found instances in

which scientists describe ‘quantum information science’ as a branch of science that
involves storing, manipulating, processing, and measuring information using quan-
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tum mechanical effects and objects (O’Brien et al., 2009; Eisaman et al., 2011). We
added the code ‘quantum information processing’ to our analysis because the term
suggested that a new class of technology—quantum technology—could be built if
quantum information could be processed. This aligns with a previous bibliometric
study suggesting that quantum information science is the foundation of quantum
technology, as influential publications in this subcategory are widely cited by pub-
lications in other subcategories but not vice versa (Scheidsteger et al., 2022). Fur-
thermore, in a review article about photonics technology, a group of scientists noted
the close relationship between quantum information science and the possibility of
developing technology based on it by writing that:

Quantum information science has emerged over the past several decades to
address the question of whether we can gain new functionality and power by
harnessing quantum mechanical effects through storing, processing and trans-
mitting information encoded in inherently quantum mechanical systems. Fortu-
nately, the answer is yes. [Document 28].

Figure 2 shows that in the context of conveying the expectation of quantum technol-
ogy, the term quantum information processing is used less in the latter years com-
pared to earlier years. Combined with our previous observation that the term quantum
computing is used more in the latter years, this signals a shift in how expectations are
being communicated. More applicative terms such as quantum computing are used
more frequently.

In the same vein that quantum information processing is the foundation to build
quantum technology, we observe that the code ‘quantum information processing’
often co-occurs with the ‘realisation of quantum technologies’ code, as can be seen
in Fig. 7. In other words, advances in quantum information processing are expected
to contribute to the effort to realise the three subtypes of quantum technology. In a
review of advances in photonics published in Journal of Physics: Photonics, a group
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2(1)
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Fig. 7 Co-occurrence of ‘quantum information processing’ and ‘future projection’. The numbers out-
side parentheses indicate the number of associated quotes. The numbers inside parentheses indicate the
number of associated articles
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of scientists seem to share this expectation by opening their contributed chapter by
projecting that:

Integrated photonic technologies will play a central role in advancing the fron-
tiers of quantum information science and in the full realization of quantum
processing, sensing, and communication applications. [Document 154].

The above quotation also provides an insight into another feature in Fig. 7, which is
the co-occurrence of the codes ‘quantum information processing’ and ‘better hard-
ware platform’. This also suggests a general expectation that the development in
quantum processing hardware—in that case integrated photonics—will contribute to
the roadmap of realising quantum technology.

In short, quantum information processing is used to express the expectation that
the ability to process quantum information is fundamental to building working quan-
tum technology. The loss of popularity of using quantum information science terms
to express expectations can be attributed to the perception that they are fundamental
to the other three subcategories. Although this term lost popularity in the later years,
it is used when the authors expect that their research, which mainly focuses on hard-
ware development, is essential to achieving useful quantum technology in the future.

4 Discussion

Let us revisit the concepts that we have touched upon in the introduction. Firstly, the
paradigm of communicating science is shifting. This shift towards two-way interac-
tion with the public means that research has to be disseminated in a way that makes
it possible for the public to relate to and engage with. Secondly, the medialisation
concept suggests the increasing presence of media logic in science communication
which can encourage scientists to hype their research. Thirdly, the concept of expec-
tation offers a framework for analysing future-oriented statements, particularly in the
context of an emerging technology. In this study, these three concepts serve as an
analytical lens through which we examine the expectations articulated in highly cited
peer-reviewed articles on quantum science and technology.

We found two distinct ways of articulating expectation: use case and future projec-
tion. Reflecting on the concepts above, our findings suggest that each type of expecta-
tion is directed towards a different audience. Firstly, in our analysis, the expectation
of use cases is likely to be related to the framing of quantum technology as a solution
to society’s (future) problems. This problem-solving narrative provides a shared ref-
erence point for the broader public, especially the non-expert public, to engage with.
Schéfer (2011) suggested that the media are more inclined to cover science news if
it contains a relevant feature of everyday life, such as a problem-solving narrative.
Therefore, we argue that while scientific articles are primarily directed towards fel-
low scientists, a use-case type of expectation is directed towards the broader public.
While it is not uncommon for emerging technologies to be presented as the solution
to (societal) problems (Van Lente & Rip, 1998, sect. B), we argue that this narrative
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strategy could be both a strategy and result of medialisation in the scientific sphere as
the journals are more oriented towards the media (Franzen, 2012).

This tendency to communicate the practical use case of scientific publication might
indicate that the medialisation of science is ongoing (Weingart, 1998). Viliverronen
noted that this tendency to include expected use cases in scientific publishing stems
not only from the intrusion of media logic, but also from changes in how scientific
institutions are run and evaluated (2021, p. 13). Contemporary science evaluation
practice places a strong emphasis on ‘impact’, which incentivises scientists to hype
practical benefits and use cases in their narrative when writing an article for publica-
tion. As a result, communicating use cases in scientific publications may be both a
strategic response to the media dynamic (Soto-Sanfiel et al., 2025) and a reflection of
contemporary academic norms.

Secondly, in our analysis, the category of future projection embodied the imag-
ined future form of quantum technologies and the perceived steps needed for their
realisation. In contrast to the use cases, the future projection is aimed more at fellow
scientists and science funders. This orientation is reflected in the use of more tech-
nical terminology such as ‘quantum algorithm’, ‘quantum memory’, and ‘quantum
repeater’. Given the inherently argumentative nature of scientific publications, they
also become the arena in which expectation, particularly in the form of future projec-
tion, can be engaged with and criticised. Previous research indicated that this articu-
lation of expectation can engage other scientists and foster alliances which support
a particular future projection (Van Lente & Rip, 1998). Over time, as these alliances
grow, future projections can also become requirements that steer the technology’s
development (van Lente, 2016).

This practice of communicating a technical goal and the steps towards it can also
be analysed using the lens of medialisation. In this case, it is not the attention of the
public that scientists compete for, but the attention of their colleagues closer to the
scientific sphere who are involved in technology development. However, medialisa-
tion is not the only factor. Ampuja and colleagues propose the concept of ‘weak form
of medialisation’, which situates media logic within the broader processes of com-
mercialisation and industrialisation unfolding in the scientific sphere (2020). These
future projections have an important role in resolving the uncertainty and ambiguity
inherent in technology development (Belsunces, 2025, p. 2). By resolving uncer-
tainty, these future projections enable consensus to be reached among actors which
later helps legitimise the allocation of resources to the development of the envisioned
technology.

These two potential motivations for communicating expectations—engaging with
the non-expert public and informing fellow scientists—may also be influenced by
the type of article being published. Broadly, scientific articles can be categorised into
two types: original research and review articles. Original research articles typically
present novel findings and empirical data, whereas review articles synthesise recent
developments in a particular field. Notably, review articles not only summarise exist-
ing knowledge but also allow authors to propose specific viewpoints and speculate
on future directions for the field (Content Types | Nature Photonics, no date, n.d.).
We found that expectations are communicated in both types of articles, although two-
thirds of them are in the review articles. We also found that both forms of expecta-
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tion are communicated in both types of articles. This suggests that the articulation of
expectations is a practice embedded within the broader scientific publishing system,
regardless of the intended audience or article format. This is also in line with previous
studies that argue that the practice of communicating expectation (or hyping) can-
not be attributed only to particular actors but is pervasive in contemporary scientific
practice (Caulfield & Condit, 2012), which is partially caused by the medialisation of
science (Weingart, 1998; Viliverronen, 2021).

The next aspect we would like to discuss is the relation of scientists’ proximity to
quantum science and their engagement. In our findings, using the journal’s name as a
proxy, we indicated that scientists outside the traditional quantum physics circle also
expressed their expectations for quantum technology, particularly quantum comput-
ers. This propagation of quantum computing terms that reaches scientists who pub-
lish in I[EEE Access can be analysed through the lens of ‘umbrella terms’ (Rip & Vo8,
2013). Our data indicate that the term quantum computer has become an umbrella
term as other scientific disciplines come under it and engage with it. The uncertainty
surrounding the use case (as captured by our ‘use case — not specific’ and ‘rather spe-
cific’ subcategories) helps scientists outside quantum science adopt the term. Since
quantum computers are expected to have an advantage over classical computers in
solving certain problems, scientist from other fields then engage with the possibility
that some of those problems are in their field.

While our data show that both fields further from quantum science (as indicated by
expectations expressed by engineers in /EEE Access) and those closer (as indicated
by expectations expressed by chemists in Chemical Reviews) engage with quantum
computer expectations, we noticed a difference. It is that the closer field engages
more meaningfully by also contributing to its future projection. One possible expla-
nation for this is the knowledge gap between the scientists’ own field and quantum
science. The closer one is to quantum science, the more meaningful engagement can
be done.

This difference also revealed that the scientific sphere is best viewed as a hetero-
geneous community, in contrast to established science communication models that
treat it as homogeneous. Quantum computing, as an umbrella term, provides a space
where scientists from various fields can communicate and engage with one another.
The engagement can differ depending on one’s proximity to quantum science. The
further away one’s field is, the shallower the engagement would be, for example,
by relating the use case to a problem in one field. The closer one’s field is, the more
meaningful engagement can be made, for example, by contributing to the roadmap
and development agenda.

One limitation of this study is its reliance on the expression of expectations in
the abstracts. As we already touched upon above, this might bias towards the review
articles, which we also observe in our dataset. This, along with our choice to focus
on highly cited articles, means we capture only a subset of the scientific discourse.
However, this bias also has advantages. First, it enables us to capture agenda-building
in more detail through the ‘future projection’ code. Second, it enables us to capture
the layers inside the scientific sphere, as our dataset also includes review articles from
outside the quantum science community. These layers might not be revealed if we do
not focus on the expectation in the first place.
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Fig. 8 Position of use case and
future projection within the
coupled science and media
sphere

Although we touched upon temporality, we believe that future study should put
this factor in focus. While this study supported previous studies that medialisation
in the scientific sphere is ongoing (Caulfield & Condit, 2012; Franzen, 2012; Wein-
gart, 2022), our analysis doesn’t permit us to claim that expressing expectation has
become more common in peer-reviewed publications. Temporal analysis should pro-
vide a more detailed account of this shift.

As we suggest that the scientific sphere is heterogeneous, this also implies that
publication practices may differ across fields. Future study could focus on other tech-
nologies, for example, Artificial Intelligence, which is expected to have a wide range
of applications (Mdkander, 2023). Alternatively, other fields of science where devel-
oping technology is not the main goal, for example, astrobiology (Albergaria et al.,
2025).

5 Conclusion

We applied the concept of expectation to analyse what is being hyped in the scientific
sphere. We found that peer-reviewed articles communicated not only research results,
but also forward-looking expectations. As this study is situated within the scientific
sphere, it contributes to the implicit understanding in the literature that scientific
articles serve as arenas where expectations are negotiated and exchanged (Weingart
et al., 2000; Konrad & Alvial Palavicino, 2017).

Using the concept of expectation, we are able to provide clarity on the hype that
is currently ongoing in the field of quantum science and technology. This concept of
expectation provides a valuable lens through which to examine the process of the
medialisation of science. Building on the notion of medialisation, which suggests a
coupling between the spheres of science and media, Fig. 8 illustrates how expecta-
tions, communicated in the form of use cases and future projections, are positioned
within these coupled spheres.

Our analysis indicates that expectations, in the form of use case and future pro-
jection, function as affordances that facilitate audience engagement. Use case, often
framed as solutions to (socictal) problems, tends to resonate with non-expert audi-
ences, suggesting that media logic increasingly shapes the practices surrounding
scientific communication. Conversely, future projection is directed towards actors
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involved in technological development, such as fellow scientists and potential
funders, to engage and influence the research field. This latter characteristic under-
scores the entanglement of medialisation with processes of commercialisation and
industrialisation, which appear to be driving forces in contemporary scientific prac-
tice (Weingart, 1998, 2022; Ampuja et al., 2020).

Also, by drawing on expectations, we can add nuance to the discussion of mediali-
sation. That is the scientific sphere is better viewed as heterogeneous, illustrated by
the difference layer in the scientific sphere in Fig. 8. Use cases appear to be engaged
by scientists further away from the core quantum scientist community. While the
further community seems not to engage with the development agenda, communities
closer to quantum science, such as computational chemistry, also appear to engage
and shape the agenda by expressing their future projections.

Supplementary Information The online version contains supplementary material available at https://doi.
org/10.1007/s44206-026-00269-z.

Acknowledgements The authors would like to thank Aletta Meinsma for her contribution as second coder.
We also thank Norika Narimatsu, Kornelia Konrad, and Ionica Smeets for their valuable inputs and discus-
sions. Finally, we acknowledge the support of Leiden University’s Academic Language Centre for editing
the draft.

Author Contributions MUK: Writing — Original draft, Formal analysis, Investigation, Conceptualisa-
tion, Data curation, Methodology. JC: Writing — Review & editing, Funding acquisition, Supervision,
Methodology

Funding This work was supported by the Dutch National Growth Fund (NGF), as part of the QDNL
programme.

Data Availability The data on which the empirical work was based are included in the table in the Appendix.

Declarations
Competing Interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use
is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licen
ses/by/4.0/.

@ Springer


https://doi.org/10.1007/s44206-026-00269-z
https://doi.org/10.1007/s44206-026-00269-z
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Digital Society (2026) 5:28 Page 250f28 28

References

Albergaria, D., Russo, P., Smeets, 1., Heenatigala, T., & Vetter, D. (2025). Communicating astrobiology
and the search for life elsewhere: Speculations and promises of a developing scientific field in news-
papers, press releases and papers. PLoS One, 20(7), €0328766. https://doi.org/10.1371/journal.pon
¢.0328766

Alvial-Palavicino, C., & Konrad, K. (2019). The rise of graphene expectations: Anticipatory practices
in emergent nanotechnologies. Futures, 109, 192-202. https://doi.org/10.1016/j.futures.2018.10.008

Ammon, U. (2007). Global scientific communication: Open questions and policy suggestions. 4/LA
Review, 20(1), 123—133. https://doi.org/10.1075/aila.20.11amm

Ampuja, M., Koivisto, J., & Viliverronen, E. (2020). Strong and weak forms of mediatization theory: A
critical review. Nordicom Review, 35(s1), 111-124. https://doi.org/10.2478/nor-2014-0107

Asubiaro, T., Onaolapo, S., & Mills, D. (2024). Regional disparities in web of science and Scopus journal
coverage. Scientometrics, 129(3), 1469-1491. https://doi.org/10.1007/s11192-024-04948-x

Atladéttir, D., Roch, N., Leese, M., & Zimmermann, V. (2025). A quantum of responsibility? A compari-
son of National quantum governance frameworks and expert views. Digital Society, 4(2), 54. https:/
/doi.org/10.1007/s44206-025-00205-7

AWO. (2024). Quantum computing and the G-77. Available at: https://www.ivir.nl/publicaties/download
/Quantum-Computing-and-the-G-77.pdf (Accessed:1 May 2024

Beckert, J. (2013). Imagined futures: Fictional expectations in the economy. Theory and Society, 42(3),
219-240. https://doi.org/10.1007/s11186-013-9191-2

Belsunces, A. (2025). Sociotechnical fictions: The performative agencies of fiction in technological devel-
opment. Science & Technology Studies [Preprint]. https://doi.org/10.23987/sts.131333

Borup, M., Brown, N., Konrad, K., & Van Lente, H. (2006). The sociology of expectations in science and
technology. Technology Analysis & Strategic Management, 18(3—4), 285-298. https://doi.org/10.10
80/09537320600777002

Bossema, F. G., Burger, P., Bratton, L., Challenger, A., Adams, R. C., Sumner, P., & Numans, M. E. (2019).
Expert quotes and exaggeration in health news: A retrospective quantitative content analysis. Well-
come Open Research, 4, 56. https://doi.org/10.12688/wellcomeopenres.15147.2

Bucher, H.-J. (2019). 3. The contribution of media studies to the understanding of science communica-
tion. In A. Lemollmann, M. Dascal, & T. Gloning (Eds.), Science communication (pp. 51-76). De
Gruyter Mouton. https://www.degruyterbrill.com/document/doi/10.1515/9783110255522-003/html
(Accessed: 20 June 2025

Caulfield, T., & Condit, C. (2012). Science and the sources of hype. Public Health Genomics, 15(3-4),
209-217. https://doi.org/10.1159/000336533

Cong, T., Wang, D., & Costas, R. (2026). Chinese scientific journals on WeChat: Content framing, iden-
tity representation, and user engagement. SocArXiv. https://osf.io/preprints/socarxiv/spemy v1/
(Accessed:15 April 2026

Content Types | Nature Photonics (n.d.). Available at: https://www.nature.com/nphoton/content (Accessed:
8 October 2025

Cummings, P., & Rivara, F. P. (2012). Spin and boasting in research articles. Archives of Pediatrics &
Adolescent Medicine, 166(12), 1099—1100. https://doi.org/10.1001/archpediatrics.2012.1461

de Jong, E. (2025). Ethics Readiness of technology: The case for aligning ethical approaches with tech-
nological maturity

de Touzalin, A., et al. (2016). Quantum Manifesto a new era of technology’. Available at: http://www.qtfla
gship.cnr.it/wp-content/uploads/2016/10/Quantum-Manifesto.pdf (Accessed: 11 April 2024

de Wolf, R. (2017). The potential impact of quantum computers on society. Ethics and Information Tech-
nology, 19(4), 271-276. https://doi.org/10.1007/s10676-017-9439-z

Dedehayir, O., & Steinert, M. (2016). The hype cycle model: A review and future directions. Technological
Forecasting and Social Change, 108, 28—41. https://doi.org/10.1016/j.techfore.2016.04.005

Degen, C. L., Reinhard, F., & Cappellaro, P. (2017). Quantum sensing. Reviews of Modern Physics, 89(3),
035002. https://doi.org/10.1103/RevModPhys.89.035002

Dowling, J. P., & Milburn, G. J. (2003). Quantum technology: The second quantum revolution. Philosoph-
ical Transactions of the Royal Society of London. Series A: Mathematical, Physical and Engineering
Sciences, 361(1809), 1655-1674. https://doi.org/10.1098/rsta.2003.1227

Eisaman, M. D., Fan, J., Migdall, A., & Polyakov, S. V. (2011). Invited review article: Single-photon sources
and detectors. Review of Scientific Instruments, 82(7), 071101. https://doi.org/10.1063/1.3610677

@ Springer


https://doi.org/10.1371/journal.pone.0328766
https://doi.org/10.1371/journal.pone.0328766
https://doi.org/10.1016/j.futures.2018.10.008
https://doi.org/10.1075/aila.20.11amm
https://doi.org/10.2478/nor-2014-0107
https://doi.org/10.1007/s11192-024-04948-x
https://doi.org/10.1007/s44206-025-00205-7
https://doi.org/10.1007/s44206-025-00205-7
https://www.ivir.nl/publicaties/download/Quantum-Computing-and-the-G-77.pdf
https://www.ivir.nl/publicaties/download/Quantum-Computing-and-the-G-77.pdf
https://doi.org/10.1007/s11186-013-9191-2
https://doi.org/10.23987/sts.131333
https://doi.org/10.1080/09537320600777002
https://doi.org/10.1080/09537320600777002
https://doi.org/10.12688/wellcomeopenres.15147.2
https://www.degruyterbrill.com/document/doi/10.1515/9783110255522-003/html
https://doi.org/10.1159/000336533
https://osf.io/preprints/socarxiv/spemy_v1/
https://www.nature.com/nphoton/content
https://doi.org/10.1001/archpediatrics.2012.1461
http://www.qtflagship.cnr.it/wp-content/uploads/2016/10/Quantum-Manifesto.pdf
http://www.qtflagship.cnr.it/wp-content/uploads/2016/10/Quantum-Manifesto.pdf
https://doi.org/10.1007/s10676-017-9439-z
https://doi.org/10.1016/j.techfore.2016.04.005
https://doi.org/10.1103/RevModPhys.89.035002
https://doi.org/10.1098/rsta.2003.1227
https://doi.org/10.1063/1.3610677

28 Page 26 of 28 Digital Society (2026) 5:28

European Commission. (2016). Horizon, 2020: Work programme 2016 — 2017 Section 2. Future and
emerging technologies’. Available at: https://wayback.archive-it.org/12090/20161223181557/http:
//ec.europa.eu/research/participants/data/ref/h2020/wp/2016_2017/main/h2020-wp1617-fet_en.pdf
(Accessed: 2 May 2024

European Committee. (2016). European Commission will launch €1 billion quantum technologies flag-
ship, Digital Single Market. Available at: https://wayback.archive-it.org/12090/20161223175140/htt
ps://ec.europa.eu/digital-single-market/en/news/european-commission-will-launch-eul-billion-quan
tum-technologies-flagship (Accessed: 2 May 2024

Franzen, M. (2012). Making science news: The Press relations of scientific journals and implications for
scholarly communication. In S. Rédder, M. Franzen, & P. Weingart (Eds.), The Sciences’ Media
connection -Public communication and its repercussions (pp. 333-352). Dordrecht: Springer Nether-
lands (Sociology of the Sciences Yearbook). https://doi.org/10.1007/978-94-007-2085-5 17

Gerceek, A. A., & Seskir, Z. C. (2024). Navigating the quantum divide(s)’. arXiv. https://doi.org/10.4855
0/arXiv.2403.08033

Giovannetti, V., Lloyd, S., & Maccone, L. (2011). Advances in quantum metrology. Nature Photonics,
5(4), 222-229. https://doi.org/10.1038/nphoton.2011.35

Harzing, A.-W., & Alakangas, S. (2016). Google Scholar, Scopus and the web of science: A longitudinal
and cross-disciplinary comparison. Scientometrics, 106(2), 787-804. https://doi.org/10.1007/s1119
2-015-1798-9

Hughes, T. P. (2012). The evolution of large technological System. In W. E. Bijker, T. P. Hughes, & T.
Pinch (Eds.), The social construction of technological systems: New directions in the sociology and
history of technology (Anniversary ed.). Cambridge, Mass: MIT Press

Hyland, K., & Jiang, F. (Kevin) (2021). ‘Our striking results demonstrate ...": Persuasion and the growth of
academic hype. Journal of Pragmatics, 182, 189-202. https://doi.org/10.1016/j.pragma.2021.06.018

Konrad, K., et al. (2016). Performing and governing the future in science and technology. In The handbook
of science and technology studies (pp. 465—493). MIT Press

Konrad, K., & Alvial Palavicino, C. (2017). Evolving patterns of Governance of, and by, expectations: The
GrapheneHype wave. In D. M. Bowman, E. Stokes, & A. Rip (Eds.), Embedding new technologies into
society (1st ed., pp. 187-217). Jenny Stanford Publishing. https://doi.org/10.1201/9781315379593-9

Maeseele, P. (2013). On media and science in late modern societies. Annals of the International Communi-
cation Association, 37(1), 155—-181. https://doi.org/10.1080/23808985.2013.11679149

Millar, N., Batalo, B., & Budgell, B. (2022). Trends in the use of promotional language (hype) in abstracts
of successful National Institutes of Health grant applications, 1985-2020. JAMA Network Open, 5(8),
€2228676. https://doi.org/10.1001/jamanetworkopen.2022.28676

Mokander, J. (2023). Auditing of Al: Legal, ethical and technical approaches. Digital Society, 2(3), 49.
https://doi.org/10.1007/s44206-023-00074-y

Nature News & Comment. (n.d.). Available at: https://www.nature.com/news (Accessed 22 April 2026)

Nicmanis, M. (2024). Reflexive content analysis: An approach to qualitative data analysis, reduction, and
description. International Journal of Qualitative Methods, 23, 16094069241236603. https://doi.org/
10.1177/16094069241236603

O’Brien, J. L., Furusawa, A., & Vuckovi¢, J. (2009). Photonic quantum technologies. Nature Photonics,
3(12), 687-695. https://doi.org/10.1038/nphoton.2009.229

Pinch, T., & Bijker, W. E. (2012). The Social construction of facts and artifacts: Or how the Sociology of
science and the Sociology of technology might benefit each other. In W. E. Bijker, T. P. Hughes, & T.
Pinch (Eds.), The social construction of technological systems: New directions in the sociology and
history of technology (Anniversary ed.). Cambridge, Mass: MIT Press

Pohlmann, G., et al. (2025). Decoding policy narratives: A topic modeling approach to national quantum
technology strategies. In Hawaii International Conference on System Sciences. https://doi.org/10.2
4251/HICSS.2025.235

Pradier, C., Céspedes, L., & Lariviére, V. (2026). How multilingual is scholarly communication? Map-
ping the global distribution of languages in publications and citations. Journal of the Association for
Information Science and Technology, 77(5), 699-713. https://doi.org/10.1002/asi.70055

Rathenau Instituut. (2023). Quantumtechnologie in de samenleving

Rip, A. (2006). Folk theories of nanotechnologists. Science as Culture, 15(4), 349-365. https://doi.org/10
.1080/09505430601022676

Rip, A., & VoB, J.-P. (2013). Umbrella terms as mediators in the governance of emerging science and
technology. STI-Studies, 9. https://doi.org/10.14279/depositonce-4480

@ Springer


https://wayback.archive-it.org/12090/20161223181557/http://ec.europa.eu/research/participants/data/ref/h2020/wp/2016_2017/main/h2020-wp1617-fet_en.pdf
https://wayback.archive-it.org/12090/20161223181557/http://ec.europa.eu/research/participants/data/ref/h2020/wp/2016_2017/main/h2020-wp1617-fet_en.pdf
https://wayback.archive-it.org/12090/20161223175140/https://ec.europa.eu/digital-single-market/en/news/european-commission-will-launch-eu1-billion-quantum-technologies-flagship
https://wayback.archive-it.org/12090/20161223175140/https://ec.europa.eu/digital-single-market/en/news/european-commission-will-launch-eu1-billion-quantum-technologies-flagship
https://wayback.archive-it.org/12090/20161223175140/https://ec.europa.eu/digital-single-market/en/news/european-commission-will-launch-eu1-billion-quantum-technologies-flagship
https://doi.org/10.1007/978-94-007-2085-5_17
https://doi.org/10.48550/arXiv.2403.08033
https://doi.org/10.48550/arXiv.2403.08033
https://doi.org/10.1038/nphoton.2011.35
https://doi.org/10.1007/s11192-015-1798-9
https://doi.org/10.1007/s11192-015-1798-9
https://doi.org/10.1016/j.pragma.2021.06.018
https://doi.org/10.1201/9781315379593-9
https://doi.org/10.1080/23808985.2013.11679149
https://doi.org/10.1001/jamanetworkopen.2022.28676
https://doi.org/10.1007/s44206-023-00074-y
https://www.nature.com/news
https://doi.org/10.1177/16094069241236603
https://doi.org/10.1177/16094069241236603
https://doi.org/10.1038/nphoton.2009.229
https://doi.org/10.24251/HICSS.2025.235
https://doi.org/10.24251/HICSS.2025.235
https://doi.org/10.1002/asi.70055
https://doi.org/10.1080/09505430601022676
https://doi.org/10.1080/09505430601022676
https://doi.org/10.14279/depositonce-4480

Digital Society (2026) 5:28 Page 27 of 28 28

Roberson, T. M. (2020). Can hype be a force for good?: Inviting unexpected engagement with science and
technology futures. Public Understanding of Science, 29(5), 544-552. https://doi.org/10.1177/0963
662520923109

Rotolo, D., Hicks, D., & Martin, B. R. (2015). What is an emerging technology? Research Policy, 44(10),
1827-1843. https://doi.org/10.1016/j.respol.2015.06.006

Schifer, M. S. (2009). From public understanding to public engagement: An empirical assessment of
changes in science coverage. Science Communication, 30(4), 475-505. https://doi.org/10.1177/107
5547008326943

Schifer, M. S. (2011). Sources, Characteristics and Effects of Mass Media Communication on Science: A
Review of the Literature, Current Trends and Areas for Future Research. Sociology Compass, 5(6),
399—412. https://doi.org/10.1111/j.1751-9020.2011.00373.x

Scheidsteger, T., Haunschild, R., & Ettl, C. (2022). Historical roots and seminal papers of quantum tech-
nology 2.0. NanoEthics, 16(3), 271-296. https://doi.org/10.1007/s11569-022-00424-z

Schmid-Petri, H., & Biirger, M. (2019). 5. Modeling science communication: From linear to more complex
models. In A. LeBmollmann, M. Dascal, & T. Gloning (Eds.), Science communication (pp. 105-122).
De Gruyter Mouton. https://doi.org/10.1515/9783110255522-005

Seskir, Z. C., & Aydinoglu, A. U. (2021). The landscape of academic literature in quantum technologies.
International Journal of Quantum Information, 19(2), 2150012. https://doi.org/10.1142/S02197499
2150012X

Simis, M. J., Madden, H., Cacciatore, M. A., & Yeo, S. K. (2016). The lure of rationality: Why does the
deficit model persist in science communication? Public Understanding of Science, 25(4), 400—414.
https://doi.org/10.1177/0963662516629749

Skjott Linneberg, M., & Korsgaard, S. (2019). Coding qualitative data: A synthesis guiding the novice.
Qualitative Research Journal, 19(3), 259-270. https://doi.org/10.1108/QRJ-12-2018-0012

Soto-Sanfiel, M. T., Chong, C.-W., & Latorre, J. 1. (2025). Hype in science communication: Exploring
scientists’ attitudes and practices in quantum physics. Humanities and Social Sciences Communica-
tions, 12(1), 845. https://doi.org/10.1057/s41599-025-05200-4

Sumner, P., Vivian-Griffiths, S., Boivin, J., Williams, A., Venetis, C. A., Davies, A., & Boy, F. (2014). The
association between exaggeration in health related science news and academic press releases: Retro-
spective observational study. BMJ, 349(dec09 7), g7015. https://doi.org/10.1136/bmj.g7015

Teplitskiy, M., Duede, E., Menietti, M., & Lakhani, K. R. (2022). How status of research papers affects
the way they are read and cited. Research Policy, 51(4), 104484. https://doi.org/10.1016/j.respol.2
022.104484

Viliverronen, E. (2021). Mediatisation of science and the rise of promotional culture. In Routledge Hand-
book of Public communication of science and Technology. Routledge. https://doi.org/10.4324/9781
003039242-8

van Lente, H. (2016). Forceful futures: From promise to requirement. In N. Brown, B. Rappert, & A.
Webster (Eds.), Contested futures: A sociology of prospective techno-science (pp. 43—64). New York:
Routledge, Taylor & Francis Group

Van Lente, H., & Rip, A. (1998). Chapter 7. Expectations in technological developments: An example of
Prospective structures to be filled in by agency. In C. Disco, & B. V. D. Meulen (Eds.), Getting new
technologies together. Berlin, Boston: DE GRUYTER. https://doi.org/10.1515/9783110810721.203

van Lente, H., Spitters, C., & Peine, A. (2013). Comparing technological hype cycles: Towards a theory.
Technological Forecasting and Social Change, 80(8), 1615-1628. https://doi.org/10.1016/j.techfor
e.2012.12.004

Vermaas, P. E. (2017). The societal impact of the emerging quantum technologies: A renewed urgency to
make quantum theory understandable. Ethics and Information Technology, 19(4), 241-246. https://d
01.0rg/10.1007/s10676-017-9429-1

Wehner, S., Elkouss, D., & Hanson, R. (2018). Quantum internet: A vision for the road ahead. Science,
362(6412), eaam9288. https://doi.org/10.1126/science.aam9288

Weingart, P. (1998). Science and the media. Research Policy, 27(8), 869—879. https://doi.org/10.1016/S0O
048-7333(98)00096-1

Weingart, P. (2012). The lure of the Mass media and its Repercussions on science. In S. Rédder, M. Fran-
zen, & P. Weingart (Eds.), The Sciences’ Media connection -Public communication and its repercus-
sions (pp. 17-32). Dordrecht: Springer Netherlands (Sociology of the Sciences Yearbook). https://do
i.org/10.1007/978-94-007-2085-5_2

Weingart, P. (2022). Trust or attention? Medialization of science revisited. Public Understanding of Sci-
ence, 31(3), 288-296. https://doi.org/10.1177/09636625211070888

@ Springer


https://doi.org/10.1177/0963662520923109
https://doi.org/10.1177/0963662520923109
https://doi.org/10.1016/j.respol.2015.06.006
https://doi.org/10.1177/1075547008326943
https://doi.org/10.1177/1075547008326943
https://doi.org/10.1111/j.1751-9020.2011.00373.x
https://doi.org/10.1007/s11569-022-00424-z
https://doi.org/10.1515/9783110255522-005
https://doi.org/10.1142/S021974992150012X
https://doi.org/10.1142/S021974992150012X
https://doi.org/10.1177/0963662516629749
https://doi.org/10.1108/QRJ-12-2018-0012
https://doi.org/10.1057/s41599-025-05200-4
https://doi.org/10.1136/bmj.g7015
https://doi.org/10.1016/j.respol.2022.104484
https://doi.org/10.1016/j.respol.2022.104484
https://doi.org/10.4324/9781003039242-8
https://doi.org/10.4324/9781003039242-8
https://doi.org/10.1515/9783110810721.203
https://doi.org/10.1016/j.techfore.2012.12.004
https://doi.org/10.1016/j.techfore.2012.12.004
https://doi.org/10.1007/s10676-017-9429-1
https://doi.org/10.1007/s10676-017-9429-1
https://doi.org/10.1126/science.aam9288
https://doi.org/10.1016/S0048-7333(98)00096-1
https://doi.org/10.1016/S0048-7333(98)00096-1
https://doi.org/10.1007/978-94-007-2085-5_2
https://doi.org/10.1007/978-94-007-2085-5_2
https://doi.org/10.1177/09636625211070888

28 Page 28 of 28 Digital Society (2026) 5:28

Weingart, P., Engels, A., & Pansegrau, P. (2000). Risks of communication: Discourses on climate change
in science, politics, and the mass media. Public Understanding of Science, 9(3), 261-283. https://do
i.org/10.1088/0963-6625/9/3/304

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

@ Springer


https://doi.org/10.1088/0963-6625/9/3/304
https://doi.org/10.1088/0963-6625/9/3/304

	﻿The Quantum Hype in the Scientific Sphere: Expectations of the Future of Quantum Technology in Peer-Reviewed Literature
	﻿Abstract
	﻿1﻿ ﻿Introduction
	﻿﻿1.1﻿ ﻿Hype in Science Communication (SC) Literature
	﻿﻿1.2﻿ ﻿Hype in Science and Technology Studies (STS) Literature
	﻿1.3﻿ ﻿Hype in Quantum Technology, What is it About?

	﻿2﻿ ﻿Methodology
	﻿2.1﻿ ﻿Data Collection
	﻿2.2﻿ ﻿Data Analysis

	﻿3﻿ ﻿Findings
	﻿3.1﻿ ﻿Use Case
	﻿3.2﻿ ﻿Future Projection
	﻿3.3﻿ ﻿Quantum Technology Sub-Type
	﻿3.3.1﻿ ﻿Quantum Computing
	﻿3.3.2﻿ ﻿Quantum Communication
	﻿3.3.3﻿ ﻿Quantum Sensing
	﻿3.3.4﻿ ﻿Quantum Information Processing


	﻿4﻿ ﻿Discussion
	﻿5﻿ ﻿Conclusion
	﻿References


