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Mitigating the quantum hype

Since the beginning of 2021, some negative buzz on the current “quantum hype” has been steadily growing. It
was fueled by contradictory messages:. a couple skyrocketing startups funding and valuations (1onQ,
PsiQuantum) and a sluggish progress with quantum computing. The confusion is high between some vendors
presenting so-called “quantum advantages’ and others, if not the same, forecasting “useful” quantum computers
in a 10-15 years timeframe. On top of that, many consulting companies and analysts are urging corporations to
adopt quantum computing, otherwise their competitors will outsmart them.

You can be easily torn between, on one hand, skepticism on the potential advent of real useful gquantum
computers, and on the other hand, with putting trust on the many serious and patient scientists and engineers
working hard to solve some of the most complex scientific problems you could imagine.

Being embedded in the quantum scientific, entrepreneurial, enterprise and government ecosystems, | found it a
bit worrying as overhype and related underdeliveries could cut short long term investments in the quantum
field, and not just for quantum computing but also, for examples, for quantum sensing which has much better
short term applications.

| tried to lay out the situation in a paper, making comparisons between the current quantum hype and other past
and present technology hypes (symboalic Al, 10T, AR/VR, cryptocurrencies/Blockchain/NFTs) and also science
hypes (nuclear fusion, genomics).

I then inventoried some specifics of this quantum hype, which is characterized by a very high scientific
uncertainty whereas many other technology hypes were related to technology, economical and societal
uncertainties more than scientific ones. Quantum technologies and particularly quantum computing are
particularly hard to fact-check and it demands very specific skills that can’t be acquired in a click or Tiktok
videos. It is even harder to figure out whether creating some useful quantum computing is more a scientific or
engineering challenge. | uncover how the quantum vendor scene including well-funded startups and the
“IGAMI” (IBM, Google, Amazon, Microsoft, Intel) is driving a structural change on how fundamental quantum
research is undertaken, organized and communicated, mostly at the expense of public research labs.

At lagt, | list some proposals of actions that could be undertaken by quantum ecosystems to mitigate the most
negative impact of this quantum hype. It deals with education, shared benchmarking methodologies, transversa
projects coordination, vendors communication and fact-checking. All-in-all, it is about putting in place a
responsible innovation approach, putting serious science and society at the center of debates.

Thisis (documented) food for thoughts and debates! Feedbacks welcomed!

Y ou can download this paper her e or with clicking on itsfirst pages below.

Opinions Libres -1/3- Edition PDF du 22 mars 2024


https://www.oezratty.net/wordpress/2022/mitigating-the-quantum-hype/
https://www.oezratty.net/wordpress/wp-content/themes/Ezratty5/forcedownload.php?file=/Files/Publications/Mitigating%20the%20quantum%20hype.pdf

Mitigating the quantum hype

Olivier Ezra

" consultant and author, Paris, France, ol

@oezauy.uet @olivez

Ve are in the midst of quantum hype with some excessive claims of quantum computing potential, many
vendors' and even some research organizations' exaggerations, and a funding frenzy for very low technology
readiness level startups. Governments are contributing to this hype with their large qantun initiatives and
thei tehnolog sovrignty aspiratons- ecncogy bypes are no bad pr s sne ey et eultion,

drive innovations and also contribute o attracting n

lents. It works as scientists and vendors deliver

s and imnovation on a continuous basis after a woalldp peak of expectations. It fais with exaggerated
overpromises and underdeliveries that Last too long. It can cut short research and imovation funding in the

mid to long term. Afier looking at the shape and form of technolos

2y and science hypes and driving some

Jessonsfrom pst fechinlogy hypes, we invesigate the current quantotsbype an s speciis, We fnd that,

although there is some significant uncertaint

potential to create real scalable quantum computers, the

ciciio i Vet Sebi oty s i ot compared to other technology hypes. The vendors

e has some profound and

potentially positive impact on the

oranization of fundamental research. Also,

quantum technologies comprise other fields like quantum teleconmunications and quantum sensing with a

bigher technology readiness level, which are less prone to hype. We then make some proposals

to mitigate

the potential negative effects of the current quantum hype including recommendations on scientific
communication 1o strengthen the trust in quantum science, vendor behavior improvements, benchmarking
blic ed b

INTRODUCTION

-\nn'cml intelligence specialists who have been m.m\gh
its last “winter” in the late 1980s and early 1
at, quantum computing. if not quantum mumm.es
ona broader scale. are bound for the same fate: a drastic cut
in public research spendings and innovation funding. Their
st s based on observing quantum technology
and even researchers overhype, on a series of
owzwld and unkept promises in quantum computing and on
the perceived slow improvement pace of the domain.

The quantum race launched by many governments.
parcularly it the USA. China, and otber developed
countries in between is also artificially fueling llus trend, fed
by “technology sovereiguty” concerns. The recent large
funding rounds of leading startups like TonQ. PriQuanman
and Rigetti contributed 1o entertain this overhype
perception. Some go as far - way t0o far - with arguing that
quantum computing is a scam created by scientists who
found a way to get funding for their research vennres.

Trying to stage a balanced view. this paper describes the
shape and form of this quantum hype and what are its
similarities and differences with other digital era hypes like
symbolic artificial intelligence. 3D television. consumer 3D

hypes. It proposes some nsights and code of conduct for the
quantum ecosystem that would avoid the pitfalls of the
current quantum hype while keeping the benefits of a

‘
vibrant scientific and technology ecosystem. It also builds
on and complements earlier work by science philosophers in
the field of quantum ethics and responsible innovation’

It can also hagpen when some technology mnovation is
ot creting veal perceived societal progress and valwe.
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potensial 10 beconse nainsiream and commoditized i the
marketplace, whether in the enterprise of the consumer
space degending on the techuology.
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lity zxpumlmuxn'l
needs are comelated. Its peesmise is that i scue poin in
the given techaclogy doumin will succeed. But what e
sed techmalogy B 10 deliver? What if the bew nesds the
innovaion is sspposed 1o address do ot eally exist? The curve

wa
length of the frough f dislisionsent cu be very oo
spreming sevutal decares, We sre stll in it for sybolic A1
ity be ot will happess with scalable quasn comgusing
One stiona shortcaming of the hype curve i that Garter i
wing it %o advise corporatioms om when fo adopt mew
technologses. Ina rariomabe way. it should et be dore becaise
i 55 ol oc et does becamse i i el i the oedia
mnovation sinmers are frequenly contrarians!

peak of inflated
expectations

Slope of
enlightenment

trough of
disillusionment

Quantum fundamental research has been active since
1900 with Planck’s fundamental discovery of the enerey
. Sinee then, the only sluggish period was World War

American and German scientists like Enrico Fermi
md Wemer Heisenberg were mobilized on nuclear physics”.
It enabled the creation m m: first nuclear bombs and their
unfortunate vsage. It was one the several cases where
innovation was not synonymous with progress, creating a
philosophical chasm between science and society. This
“crisis of science” still resonates with scientists.

The industry payback of quantum physics research came
with the transistor invention in 1947, the laser in the early
19605, and many other technology feats (TVs, LEDs, GPS,

) leading to the * nm qunumm revolution” based digital
era we are enjoying tod:

The “second qummnn revolution” eradeals with
controlling individual quantum objects (atoms, electrons,
photons) and using superposition and entanglement. The
early 19805 were defining moments with Yuri Manin and
Richard Feynman expressing their ideas to create
respectively gate-based quantum computers and quantum
simulators (in 1980 and 1981) and then, with Alnin Aspect
er al wdertaking their famous 1952 Bell inequaliies
violation experiment using distant entangled photons

We are now 40 years ahead, and even though quantum
science advances have been confinuous, usable quantum
computers offering a quantum advantage compared with
classical computers are not there yet and this can be the

u

some impatience’. However, three other

s
applications of this second quantum revolution are alive and
antum  telecommunications. _cryptography  and
sensing. To some extent, the latter s well under-hype
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k] B T THE v I|r||- busild some
scenunas. Quastun computing could caner and stay i this
grey zone for the next twe decades {scenario S). vk
sagifient sciemific and sechoology breakiwoughs. are
denmnstrated in the nest five vears (seenario 4)

Otter imsrvation models con be cousidered but are bess
userd 10 assess dhe effects of lype and do oot really take inso
necoemt deep fech immovations” sciendific and iechmology
uncertxinty. Geoffrey Mocee's imnovation model w

ption by cansecutive wser

It oewely describes the chiosm happening
between techmology early advgeers and the sy majonty
ot follows-up far pot) wnd susures dhas the offer laver
becomes minstream. This comesponds to the bamier
technotogy commdirization B overcoe,
ket grows aquickly wilh ecosysteins” expansion anid
distiberiva uidificsion, sometimes witl sigificus price
decrense. This period i the theater of & “Torado” duning
which domisnt peositions. are cousolidated. up 1o cieating
onopolies when solutins rely on barge ecosystens.

Gartner hype curve model & variations

HYPE ONTOLOGY

Hype is a term referring to over mediatization and
inflated. excessive or misleading claims that are applicable
to particular products. products categories. - technology
trends.  scientific domains. personalities like artists or
politcians, and even speculativefinancial bubbes and
scams’. Hype ummummwm Tange fiom broad societal
phenomena 1o explicit, well thought-out and planned
marketing s-.mgm It can be confused with marketing
shich are among art
On the et way to disseminate
‘promotional content, before it gets amplified by hype.

Hype existed way before the Tntemet but nowadays can
be orchestrated by leveraging social media to amplify their
effects’. As a marketing strategy, hype can be applied in
various fields like in fashion fo promote new styles and
brands. It can even be based on creating artificial scarcity or
fake strong demand. Also, many old Ponzi financial
schemes were created with hype development mechanisms

Science and technology hypes

Scientific and technology hypes do not involve the same
stakebolders as fashion. financial and politics hypes. They
deal a ot with how the scientific community. the industry
and society inferact with each other in an unorganized
fashion. As we get closer to the commercial world. business
and financial values and systems are becoming powerful
hype echo chambers

Technology hypes are not bad per se’. It depends on
their scale and how self-fulfilling promises are delivered.
Hypes drive research, invention and innovation on a global
basis®. Their main use case is to attract government and
private sector funding. They can indirectly help make
progress with science and make the field attractive 1o new
talent. And unlike Gene Kxanz's famous ause fmlm isan
option, o failure would mean that not e ific

logy avenues were m\,tsngr«:d m field of

quamum echmologics is probablyexemplifing s
‘phenomenon with a sheer diversity of pursued technology
options. and not just with the many quantum computing
qubit types that are investigated

Scientific Iiype can also happen way before it enters the
entrepreneurial and commercial scene, when various
positive or beneficial aspects of science are inappropriately
exaggerated and sensationalized, with the caveat that
evaluationappropriateness elies on value judgements?,
Hype can show up firstin scientific papers’ ttles created by
research labs communicators'®. This frequently happens in
life science with the past examples of pluripotent stem cells
and cancer curing monoclonal antibodies”. This can be
driven by  researchers are funded and rewarded in
e o Technology vendors are indeed not the only

a very competitive field, where visibility. recognition,
careers as well as public and private funding are at stake.

The hype can then be amplified when science
communication and academic publishing is tanslated in
aylmn s terms in news media”. It can also be a side effect
apers being published on pre-print servers like Arsiv,
bt being peer reviewed although most scientific papers
me media visibility after they are published

in peer-reviewed publications.

Hype emotions and irrationality

Science and technology hype is a field of collision
between, on one hand, information streams stoking emotions
and imationality. and on the other hand scientific.
technologic and even business rationality. I builds on strong
beliefs in science driven progress and on the confusion
between laboratory experiments and production-grade
solutions. Hype goes way beyond a mote classical build-up
of rational expectations and a societal contract on the
required investments needed to deliver value'*

Emotiona drives hope, envy and Ieal Hope of

mmg key problems like with healthcare o climate change.

o e of mising out on becoming wealdhy (FOMO)

for mneprmm\rs and investors, or, for governments. of

being overpowered by another country. Lastly. fear of losing

competitiveness or missing business opportunities for
corporations.

Hype related emotions are also easier o manipulate
given the ignorance by its various target audiences of the
us scientific or technology obstacles in ereating actual
solutions. It can build on magical thinking and occasionally
use science-fiction references

var

Gartner hype curve model

Technology hypes were practically defined by the
Gartner Group with its famous hype curve model. created in
1995 Tt tries to capture new technologies” visibility and
success cycles in some predictive way. The model uses a
non-linear curve with unscaled time in X and visibility or
expectations i Y. a new techmology appearan
trigger, the first peak of visibility cormesponds to a hype-
driven “peak of inflated expectations™ when some hi
positive buzz is amplified by news media, frequently at the
border line of magical thinking. This buzz ca
and fed by a variable mix of scientists, analysts, consultans,
influencers. entrepreneurs, corporations and sometimes.
governments themselves. This is where we are right now
with quantum computing as shown in Figure 1

“Then, if and when over-expectations are not matched by
actual technology capacities and benefits, trust vanishes in a
“trough of disillusionment” with negative news coverage
and an overall lack of confidence in the technology
creators. This gap between expectations and the acrual
delivery capabilities of science and technology can drive
disinvestments in the related science or technology
similarly to what happened with artificial intelligence during
its two winters in the early 19705 and 1990s. It can also

model
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1 we were o wse Moore's moded with quantom
computing, we'd miber say that we are sill |\|e innovtors
stage with existing pre-NISQ 4 systeans
ehat e still expermental At T maine s
st consponds o the shilily o teach some quauim
advannage 1o solve practical bas roblesss
aiogters will fung on the andwagen with mscfil NISEQ) or
fage seale and fult-tolerant computing systems i an
wdetenmived timeframe and then, when the software and
ehond scosystems grow, we'll cross the chasim and see the
¢ adpt quashus computing massively
Clayton Clristensen’s  ingovationdisrption moel

o

e e
technology  and s
splementations q;amum\: expand A given market. The
chissical examples are the compues aud
smarphome. It s Jess applicable to quantun computing
given it wil, at least i the b sbmarked of the
o high-performance computing market

enlightesment in the Gartuer kype model when technology
stats. to actually woek. [n the case of quannm comguting,
these consderntions will become useful when it
coamuters really scale and provide samic qant 2
classieal computers. Bt some u‘r(h of
ratkan adegtion model are prt in place early
on, sach a5 soffware toals ecosystens md platfar ke
M Qiskit B prepares the market ey ou for a
dissernination of software solatioes ud skills when sealable
aquasun hardwage actmally starts 10 wark aud ean becorse 3
Keading platform

HISTORY LESSONS AND ANALOGIES

The Inst decades saw an explosion of digital and ofher
techology waves. most of them snccessfilly deployed at
Tnrge seale, Micro-congputers invaded fhe geck woeld, then
the workspace and a las, our homes. Besides the Milleninn
Bug overhyped fears, Y2K marked the beginmig of the
comsumer digital e, staring with web-hased digital mmsic
digital photogrphy. digitll video aud television. e
comumercs. the mobile Inemet, the sharing scomomy, all
sonts of disitenpediation services and ar bt clowd
compuriug.

There were hawever some faihures, with bype waves and
adversarial outcomes. In ey cases, while these Types
peabed some shepiciim conkd be buili owt of conman
semse. In Figue 3, 1 prwide n rough con
successfiil anel failed techonlogy bypes with some siniple
explanasion of thei relative cutoaes.

Ll Tock Deve al sou product enlegories and not bt
pasticulan prodducts. il sicceeded and crasberd ve crasbed
ot away (Beamax, Almvista, MySpace, Blackbemy,
gy, Thermos). There are also many cse studies. 1
won'l vestigate ke bdrogen fiel eleciric vebickes and
precision medicine

Symbolic artificial intelligence

T the 1980, symbalsc AL sl expert syst

ey b proctical umplemensation issues. f.lp(lumg
wos difficult and could

ansarmatized whes cossents were oot mssively it e

ey e fodiy. There were even dedicated snchines aikired

for mume e anificial melligence LISP propranusing
Imgunge.

Thisisv3, dated February 10th, 2022. v2 incorrectly stated (with an incorrect sour ce) that Scott Aaronson was
behind the Quantum Bullshit Detector 2019-2021 Twitter account.

| published the paper on arxiv to make it broadly accessible by the quantum scientific community. | also
created abridged versions of the essay in English and in French.

Cet article aété publié le 8 février 2022 et édité en PDF e 22 mars 2024.
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