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e L’essal Al, LLMsand quantum science can empower each other? (24 pages avec 70 pages d’ annexes,
un index et une bibliographie, janvier 2024) qui décrit notamment le réle existant et potentiel des chatbots a
base de grands modéles de langage pour accompagner les enseignants, étudiants, chercheurs et
professionnel s des sciences et technologies quantiques.
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1. INTRODUCTION

This paper locks at the intersectson of mackine keariizz and
auannany science, with a focus on Brpe langeage wodels
ehatbots, It imvestigaies the varions ways quanim scieiists can
benefit from these pew tools and urges them to leam bow to
mmke the best nse of them. It describes the existing as well as
fne wse cases for LLMs with the observation that they have
a significant potential 1o alter resenrch methedologies and
pedagogscal agy n quannin science with academics.
researchers aud within the industry. It also explares the various
otber ways nmchine lesmng techniques and g
technedogies can Lelp cach other

Part 11 descrbes how LLMs @t mio the generative Al
Inmdseape, e key feanmes of LLM-bised chabots. their size
andl their traming datn sources, their fimwes of went, and how
o ke besit wse of thens wirl prong engmeening. 1t assesses
their reasoning capabilities and shows how it will grow with the
addition of varioas symbolic AT 10ods, on the road 10 5o called
“artificial peveral wellipence”. Thes part also describes how 1o
Goeate domain specilc LLM shwfbofs. weng LEM fioe taning
and remrieval-mgmented generation (RAG) with docaments
atabases. Tt suggests fe lanch of a quanim scesce dongin
LLM based chathot nsing open source lnguage models.

Part 11 showeases bow LLM chatbots cam be used e
cntext of quant science by researchers, feachers, smidents
s sty profissonals. I covers the process of bearnivg aud
stadying quanpon sceee and rechiologses, feviewi
writing scientific and other papers, doing clssical and qaasnmn
softoare development, conducting research ideation and
collaborative research.

Part IV mventonss the nse cases of otlier tvpes of machane
lenming-based toods m guannim science with research and
technelogy developments in quantam physics st s,
||Il-|||l||||| software and tooks and other dowsams hike quantum
g and and eryprogragh

" Part V covers the potential wse cases of quanm computing
i machine leaming nppdications including large bngunge
mclels. 1 alsiy sbsaws how quasiium mspised algorithuns G
help reducs the compating aud energstic footprint of classical
machine learming soliutions

Part VII spplemental nsaterials costain n wealth of prowpts
and vesults covering varioms fields of gmantun science.
incbodites leatumg. sumusizing the state u.[ the art. bisting
figures of menits for tech an

IL LIM-BASED CHATBOTS PRIMER

Generative Al refers to a subset of artificial mtelligence
algonitlus aud teckmologies it ereate new coutenr of variows
formars (rexts, images, 30 models or even lumans, vides,
nmsic, software code. molecules, eic ), based ou the patterns
and infornmation leamed from large datasets, and with existng
content of the same tvpe (e 2., For Tespanding 1o 2 rext question
by  texct apeswerh or of different types (e.g .. creating scoe image
o video based an a test specificarion). This differs from other
machime leamang wodels that are focused on Isbelling,
clustering, «r mterpreting data and making varions predictions
ot i relation with media comtent creation (¢.g., forecasting
sales and invesory, of plamiisg 2 robot movetens)”

Generative Al toods make wse of deep leaming neural
networks wodels that ore mimed on vast amosmts of data,
allowing et o dgplicitly understansd patsens and sociues
within the trining data. Owce mined, these wodels genermte
niew somtent extmpolated fiom existing content. Three well-
Kusown generative AT tools are Eu guae medels Lased o
wnsformers  like Openal GPT (Generaive  Pre-tramed
'I|'|||<"rnne|| wihich generates hunsan-like rext in charhots,
Adversanal - Networks) i

videos, aud mmsic wmxler vanous coustramils (using
style, clémping it forma, Glling voids, adding bokels 10 a
pecenre background, ete ). with applications i verticals like
healibcare’ and artsstic creation. These models can produce
coutent gt explenly progranmed i lle moded b by
understanding the datn they were mined on®

Generative Al spplications wclode the insfomsnion of
existing contens (ingroving image resalusion. converting them
frons mowsclsvee 10 color. msking people vousser or obder,
eneanmg new nsich of e geeration of coutent wsiig content
of different fypes {creating a text description of an image.
creatmg an inmge based on #ts description, creating videos and
somind of a persen bised ou a texn scripe, Tunng a seetels inm 3
pecture or even a 30 model, etc.). We will differentiate here the
penerative AT slgonrhns and models from e products whads
T wsing it

1 features

As of Janwary 2024, the most popular generaliss large
Iangvage wlels-basedchahors were CHGET 41020 monh
Google Bard (free™) aud Lla? fom Meta

defectors. circalators. traveling wive parmetric amplifiers.
smalyzing a paper, produciieg a pedition paper, and creatmg &
Uiz

Part IX coutams mn extensive biblicgraphy for readers
willing 1o dig mio the way LLAs aud their tnols operate.

The itended andience of this paper is smdents, researchers
sl professaonals m the broad quentu scesce and tecluology
ecoaysten who lave s lisited kuowledge and ndersanding of
machive leaming and particularly, large language models
chatbots. A prelimisiy usderstanding of machie bearming aud
nenral nerwoek bsics 15 however & plus here®.

(free). Other such tools iehude Clade 2 from Anthropic ba its
regular aceess is lmmited ro U5 and UK users. These wols nse
language weddels bised on the Wwmsfoumer sl uetwork
wdel, which was invented i 2017 by 0 Google AT team®. To
clarify thwe LM terminology, ChatGPT 4.0 is n chathot prodact
a5 nsang a language wedel, GPT-4, aisd otler software tools
mid gererative Al models like DALL-E which generates
images hased on thear text description, Google Bard is based on
e Pal M2 Lang e, and soou 11s Gening sucoessar.

e L’ebook Understanding Quantum Technologies, sixieme édition, publiée en septembre 2024, 1366
pages. Toujours en anglais et sans version francaise. Une version simplifiée de 24 pages est aussi

disponible.

(]

e L'essai Where are we heading with NISQ? (50 pages, publié

en mai 2023) qui fait le point des
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ordinateurs quantiques a qubits bruités, leurs applications et leur devenir.

Where are we heading with NISQ?

Olivier Ezratty '

e Underssnding auommes technobogies book and cofoander of the Qummmun Eperzy Initimive. Paris. France.

slvier cezmiy se1

En 2017, Joks Preskill defined Noisy Interuediste Scale Quanhe [N15Q) computers as an imermedisse
step on the road to lanze scale emor comected fmudi-tolemnt gt compesers (FTOC). The NISQ rezme
comesponds 1o noisy qubil quastinn compulers witls e poteutial to sobve actl preblens of some
commuercinl vakue frster than convestional supercomners. or cousuing les energy. Now, over five years
ou, it s n pood time ko review the sitmation. While mpid progress is being nsde with quantun handvore and
alponithme, amd many recent experinwnial demonstralions wang fewer than 50 qubils. ne one has vet
successfully inplenented n wse cnse watching the criginal definition of the NISQ) regine. This paper
investigates the space. fidelity and tume rescowces of various NISQ) algoriths and highlighes several

50 requisements and acral ais well as Bate quaniuy hadwsse capabilities
Cruci either two-quiit gate enors are still around the 0.1%-1% mage (with superconductng qubies) or
their nmsber capping under 50 (with mmpped jon qubsts), which Emits experiments b0 ratber sull
algorihms instances thit can esily be clesically enmlsal 17 then covers vasious techaegoes which coukd
help like quibit fidelisies insprovements, varicus breeds of quanhu sres mitkgation methods, anslogdigital
Iyybridization, wsing specific qubit types like nmltimode photons as well as quanhun mmmealers and analog
st compurers ki quanhen ssmlators of pregsmmstile Hamshonian samlstors) which seen eloser
1o delivering useful applications althowsh they have thew own nsd 10 louger-rerm scalabiliry challenges.
Giiven all the constradnts of these vagious solutions, it seems possible to expect some practical use cases for
INIS0 systiems, bur wirh & very nasrow window before varions sealing rsoes show i Taming fo the finee.
sty i b s eomd whiime NISQ will mon ecimsanily b an inemdzarg stap on dhe rosd 10 FTOC
Instead, the two way develop nlong differeut patbs. dise to theic differsut requirenents. NISQ requires &
Imdred or so qubsts with gate Fidelities well above 99999 4o cutperform couventional sipercomputers in
sppnd on ey efficiency, while FTOU acoepts lisser wate fidelites, arommd 99 9%, b requines mallions
of qubits and very Jomg range entmglement capabilities. This leaves cpen a key question cu the tmde-offs
hat vy be mecessary bo make between qubit scale and qubit Bedelities i fmre quanhem cowputers designs.
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L INTRODUCTION

Thie NISG enn wias first defined by Jobn Preskill it bis keynote address at the first Q2B conference from GO
Ware i California in December 2007 and faid cat in a paper published in Quanhim m 208", He then said that
i compters with 59-000 qu bl so perform sasks which swpass the capabilities of faday 't
1 it the 3ize of grmnm

£
veliabiy [, 1 wode v
el refirs o The i

sware dhare bt 1000 gutes™ We have a definition for hardware with over 0 qubiss to obinin some
posexitial space relared quanmam advastnge vs classical compurers aeed shallow alporithms that are rolerat ro the
nease generated duing qubst initializaion. qubia gates aud qubis measivenent

Jokn Preskill added that, generally speaking s beyond NISQ.
praferred even if ¢ g rn faster, if far exangle o
I CrES This Jast paet hivs ot been much investigated so far. Most scientific papers published an NI5
algosiihus sse dealing with some formn of conpmtational sdvantage but net with other kinds of advanrsges that are
sare eeoncmical w uanme, and paticularly pertamiig o their energetie footpring. Indeed, work nust be done o find
smatvons whwere NISQ systems may sonseday gepevate sumalin resalts than best-in-class supercosgmters or HPCs
algoasthus, ol necessanily faster ba, wetl a lower enetgy coustmytioss.

S0 algorithms classes

The best knowi quannen algoiiths sutable for NISCH syssems belows to the broad variational quintien
alpoantlus (VA class’. Given existing and ness fanire qubin gare Gdelities, tvese slpootus qunin cicus
sluould havee 4 shallow depth, mensing & smsll smusber of qubit gale cycles, preferably under 1. Thas class inchudes
VQE {varmtional quanhmy eigensolver’ ) for quamhun physics similaons, QADA (guastum approsimate
optinizarion lgenthon’} for variows optimizations tisks, VOLS (vanational quantan limear solvers®) so sobve limear
equatsons and (ML { Learning) for varwous machine leaming ad deep leanving use enses.

These are most of the time bearishic algorithms that determine near-optimal solutions to varions foms of
optimization problems. VOE, QADA and QML being all various hreeds of aptimézatian problens to find energy ar
cost fimetion minima. Variationnl algorithms are hvbiid by design with a very significant pant beng n||p'|ﬂ||=||l=nl n
nelassical coumpuner, a part that is itself a NP-hard cliss problen that seales exponentially with the inpan size’

Totally catssde the NISQ rebevam algorithes class are isteger and discrete log Esctaring algaritbans (the most

e cmes coming from Peter Shor m 1994), coacle based search algoesthus (like Grover! and Simon algarithms),
and &l algosithis relying on o quastun Foarier trmsform, including HHL for liness algebra and many partial
derivative squations (PDE) solver algonthns. Al these algorithms raquire & fault-tolene quantam congmting
[FTQC) architecture, noticeably since, given a musber of qubits, typical FTIQC gate-based algorithms bave a
consgrting depth that grows up an n quasi-polysansial scale with the nmber of qubits

In the space ansd speed domais, 1 qaastun sdvantage requires at least fom 50 o 100 plhysical qubits. The space
and speed domains advantages are however distinct. There are simations where some speedup could be obtained with
qubits in the 30-50 range. at least wise compariteg a QPU with perfect qubits, fast zates and a classical server chister
executing He sume code in emulation mode®, which is wually not the bestein-class equivalent classical soluticn.
Uder |8 qubsits, it is even recommended 1o use » bocal quantum code ensalatce™. It is ot caly cheaper, but faster
and comvenient sinee your computing jobs is et plced an 3 potetinlly bmg waiting Bst and you do ot bave 1o pay
for expersive chud QP (quanmim processing vmifh resources access. A laptap, & smgle choud server or server
chuster is always cheaper than o quantm computer in that case. As & reference. we propose & txonowy of varioss
quanmi advastxges i Figire 20, page 32 in this paper. inchiding space, speed. qualiry. enengetic s cost

Thiss fas, most NISQ experiments have been rus with Fewer thas 30 qubits, While they are elegant preafs of
cancepts, fhey o not yet demonstrate any speedd up over clssical conaputing. menniteg they are not vet in the NISQ
reginee as defimed by John Preskill and listed in Figare 1

e L'essai Istherea Moore's law for quantum computing? (32 pages, publié en mars 2023) qui pose la
guestion de I’ éventuelle existence d’ une loi de Moore pour I’ augmentation de la puissance des ordinateurs
guantiques. La réponse est normande : cela dépend des indicateurs!
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Is there a “Moore's law™ for quantum computing?
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These is a comece wisdom accordiag to which all technology cas progress necoeding 10 soese
expanential immwstable lavw like the empirical Moore's kaw that was applied ssccessfully for aver
balf & cenniry to the groweh of e sumsber of MResistors i ehigaets. As & stil i the making
techmology with 2 lot of potestial promises. quantum computing is supposed to follow: the pack and
0w inexorably o mamrity, The Holy Grail i st domain is & lege quastem computer wirs a
thowsand error comected logical qubits made themselves of thousand physical qubits. These would
wnabsie molecular sisvelations n well & Tctoring D045 RSA bt keys, How G are we from this?
Less than 15 years according to mamy predictions from wocldwide senomn quantum experts.
Ioore's baw cant easily be translated %o s equivalest in quantim compiting. Qubis Eve various
figures of mert that woa't progress magically thasks to same masafocturing sechnique capability.
However, sonw equivalests of Moore's L may be s play outside the quanium real with quantum
computess ensbling technologies llke cryogeny and conrrol electronks. Software tools and
engineering pl: ake » key role as enablers of quantem computing progress. [ the end, still, mrch
of quasnsen computing future outcames relies on one key figure of merit: qubit fidelities and it & not
progressing as smoothly as expected. We nill also see that otber figures of mert will come into play
and potestially elinege the ladscage like the qualicy of qu d pesulrs and the
enecgetics of quantum Somputing. Alliough seienific in natare. i iventory bas beoad business
o ivestmen, sy King presessses.

INTRODUCTION

Gardon Mocee's low successfully described the growth rate of ransistoe per chipset between 1965 and now.
Mawy signs are showing it is reaching some limits, but more on other dimensices like with transistors density,
computig power per area, compticg cores power, number of cores and clock speed.

For abour a decade now, quantem computing seientets and technologises bave wied 1o destify various
expowentisl progress liws gimalar 1o Moore's law, particulaely on quise ousnbers, qubit fidelities and other figures of
weeeit, One can indeed wonder whether hissory will repeat ftself i the quanbam comgrtieg world. Usderscusding
how such laws conld work and making fosecasts is not just about gut feelings sod a naive optimistic view on
technology progress determisism. B requises o mix of ing of the scientific and technology challsnges
fiwced by quancam physicists and quantuen consgters creators but also of the usderlying sconceics of this emerging
business. Predicting some Moare's law for quantum compting progress is a highly cross-disciplinary challenge.

Why msay it be relevant 1o find some empirical lovs on the development of quaniem somputing? There are a1
Least a couple business and scientific rmsons,

e i t0 nssess when quantum competing will become 2 real business cutside the proof of cancept zone it is g
newadays. It is useful for investors, goverments, and customers 1o have a better chue on their own quanmm
comgmiing agenda, despite all the related uncerizinties

For example, it may influeace the decision making process o Imnching quantusn comguting reluted educational
progmms and an the wny to balasce seientific fusdumental resenrch sed tecknology developnsent investmests.

Another resson is linked 1o cybersecurity. 1t is common practice 1o exaggerate the quantam computing threat on.
current cybersecurity based on RSA public key mfrastructures, Surveys are regalarly dose pollng 40 warldwide
experts m quanbam physics asd quanhn mformsticn science’, The expeciation for seing 3 quastin somputing
breaking RSA 2048 kiye is averagely “in 15 years™ with a Gausssan curve of response arousd this timefrane
sherwing  broad discrepaney of apinions ansng experts,

same would like 1o peedict the futare of quanham computing based ouly on the billions of dollas invested by
governments around the world (at least $158 so far) or in ventare capaal (about $7H so far), on top of the large 1T
comgpanies’ investments (IBM, Ansizon, Google, Miceosoft, ntel, Alibaba, ...) which is peobably n bit shoetsighted?,
Making predictices requires n strong usderstanding of the science and technology bebind quanbam compting and
clussical ccmputing, aed from hardware to software. Quastuns computing is & loog term quest still requirie o bot of
fundansental research work, inchuding for the many startups operating in that field. The aim of this paper is to unfold
this challenge piece by piece. And the respanse to the question asked in the paper title will be quantm in nature: yes
and no!

MOORE'S LAW IN CLASSICAL COMPUTING

Asa discluinser, masy scientists coasider Moare's law az ‘misnomer. It is ot a law per se. It is nat
relsted to some immutable underlying physical lows like those governing classical or quantum physics. But it's
called o law, that's the way it is, ahtbongh it is highly euspirical.

Ploenne's law wisk @ sort of expanential regression used o predict the rate of growtls of the number of trasistors in
a chipset, dowblisg every 24 or 18 mosths ¥, It was hased on & sansgling made with anly fous data poists raegi
fram 1962 ta 1963, in the very early years of ktegrated circuits, which had been invented by Jnck Kilby from Texas
Instrument in 1938 and lstes fiest produced in 196040 It bet o a growth of trnsistor density ware then an an iscrease
i chipset size, in days when o regular wafir was caly cos inch large. Nowndays, wafers are 12 inches large (30 e}
and can nocommedate hundreds if not thousands of chipsets depending on their size. oc just one large chipset, like
Cerchras' gisnt C'S-2 wafer-scale chipset manufactured by TSMC.

Delinni's L weas Iaver chservied for many other technology (meee o liss) exponintal gronth paterns sech as
with digital stocnge data capacity’, speed and Misoey, supercompeter compating power, wired aud wireless
networking and telecommmnications, DNA sequencing cost per husas genome, solas panels vield or prices and the
likess, It can even be amsibuted to sonse progress in algorithms design, in the high-performance computing world®

stk chservation Iram 1985
tha comgbeotty of inba grated crcudts
drutibe wvary L8 months

Crarsming e components
ook inlegraded circuts

o L’ebook Understanding Quantum Technologies, cinquiéme édition, publiée en septembre 2022, 1128
pages. C'est la mise a jour de la quatrieme édition, toujours en anglais et sans version francaise. Une
version simplifiée de 24 pages est aussi disponible.

Understanding
Quantum Technologies

Fifth edition
2022
Olivier Ezratty
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e L’essai Mitigating the quantum hype (24 pages, février 2022) qui fait le point sur la “hype”’ du calcul
guantique et sur les moyens d’ en limiter les effets négatifs.
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Mitigating the quantum hype

*oonsultant sl anthon

We are in the midst of quanhun bype with

wendors’ and even sous research cgazations xaggesiic

A teclology soveresgnty aspations. Techmology bapes ate uot bad per s since hey coeate aussatson,

deive innovatio
progress and inngvation o [

also cosenbese 10 smcting new wlents It works m sl and vendons deliver

Tt fails with i

fier n sa-<alled peak af

g sl nudideliventis tar last o0 Jong. I i et shon sessnch aud fwovation findig b the
il 30 Jong serm. After looking an the shape serd form of techuckogy and seience hypes. and driving some
Besaous from past teclmology hypes. we imvestimte the comment gquantin hype and its specifics. We fisd thae,
altcigly dere i soits st neamay on the potential 1 creas real sealsbde guunis conpurers, the

scientific and vendor fiekls are relatively sane and solid compared 10 other tec)

iypes. The vendars

e has scme profound and posentially positive impoct o the arganization of findansental research. Ak,

s technologies eopgaae other frebids bike quuaseam seecommunicarions ad quasbem sensing wi
gy rendiness Jevel, which are less prone to hype. We then wake sowe proposnls to
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1 to serengthen the st in st seence, vendor belwvics improvements, benclneking

publs: education and giting in plice  respansible rescarch aud innovation appronch

INTRODUCTION

Astificial intelligence specialists wh have been fhrough
its last “wmter” in the I1I= 19805 and early 19905 keep
saying that g i, if o quantum
ona tumm seale, are brwmd In( the sate fiate: & distic oot
in public research spendings and inncvarion funding. Their
assuipgtion 5 based o ang quaniam techmology
vendors and even researchers overhype, om & series of
aversold apd unkepdt promises i quantun compeing and on
the perceived slow inprovement pace of the domsin

The quummm tace lwmched by many govemments,
particularly with the USA Clana, and other developed
conmiries in between is also artificially feling this frend, fed
by “techoology sovercignty” concems. The recent large
fnding rounds of leading startgs like TonG, PsiChamin
and  Rigeni  comnibwied o emterinin ilis  overhype
penception. Some go as G - way oo far - witls angning that
quanin compuiing @ 4 s created by scwentisns who
o i wary 10 et Dunding for tlseis reseasch vennnes

Trying to stage n balnced view, this paper describes the
shape and form of this quanham hype and what are its
similarities and differences with other digital era hiypes like
symbalic anificial iellipence, 30 television. cousnmer 3D
prinbng, viral aud sogmenned sealiny, Blockehain and
erypeo-camencies as well as with other science relasd
Hiypes. It propeses som iusighes and code of conduet for the
quantum ecosystem that would svoid the pitfalls of the
curent quantum bvpe while Leepang the benefits of 4
vibt scieutific sl fechology ecospsient I also builds
an lier work by scrence plals m
the Field of quastin ethics and respansible imovation”.

e L’ebook Understanding Quantum Technologies, quatriéme édition, publiée en septembre 2021, 836

Quanham fimdamental vesearch bas been active smce
1900 with Planck's fundansestal discovery of the energy
quanta. Since then. the caly shizgish period was Warld War
11 when American and German scientists like Ennco Fermi
and Werner Heisenberg were nachilized an mclear physics®
It eunbled the crestion of the first miclear bomibs and their
unfornmate nsage. It was one the several cases where
VAN Was B0t synonyiss with progress, creating a
philosophical chasm berween science apd sockety, This
“erisis of seienes” etill resonates with seientists.

The industry payback of quantam physics research came
with the transistor invention in 1947, the laser in the enrly
1960s. and mwany other technology feats (TVs. LEDs, GPS,
.} lesding to the “first quantum revobution” based digital
e we are engoying today.

The “second quanbum revolution” e deals with
controlling mdnadusl guashnn obgects (atoms. electrons,
photons) and wsing speposition and ennglement. The
easly 1980s were defiming moments with Yuri Manin and
Richwd Feymman expressing their ideas Io crente
respectively gate-hased quannms compaters and quantam.
smmdatars {in 1980 and 1981} and then, with Alain Aspect
er ol undertnking their famows 1952 Bell inequalities
wiolation experiusent nsing distant ensangled photous”

We are now 40 years abead, and even though quantum
science advances have been coutinsons, usable quantm
compters offering n quastum sdvantge ccanpared with
classical computers are not there vet and this can be the
somce of some  mpatience’, However, thiee  other
applications of this second quantum revolution are alive and
well:  quannem teleconsmmscations.  cryprography  and
sensing, To svme extent, the latter is well under-hyped

HYPE ONTOLOGY

Hype is a term refeming to over medintization and
inflated. excessive or nisleading chaims that are applicable
I particular products. products categories, techmalogy
wends. scientific domams. personalities like artists or
politicians, and even speculative finaucial bubbles and
scams’, Hype characterizations range from broad societal
phenomena o explicit, well Honght-omi and planned
marketing straegies. It can be confissed with marketing
exaggerations which are among its implenwenrarion artefaces
On the other bawd bz is & guie way 1o disseminate
promotiosal content, before it gets amplified by hype

Hype existed way before the luternet bot nowndays can
‘e archestted by leverging socsal medin 1o amplify their
effeets®. As & macketing stobegy, hype cnn be agolicd in
varbous fiekds like in fashion 10 promote pew stiles and
‘rands. It can even be based an creating astificial scarcity or
fake strong demand.  Also, . old Pmm fimancial

The hype can then be muplifisd when science
commuication and scadense publishing & tramlated i
Eyman’s terms in news media ™. 1t can alsa be a side efect
of papers being pablished on pre-print servers like Arsiv,
witliout beeing peer reviewed althonigl st scaentific papers
benefit fiom some media visibility after they are published
i pees-reviewsd publications.

Hype smations and Ireation,

Sciemce and techuology hype is a field of collision
between, o ane hand, infarmation streams stoking emotions
ond imaticeatity. and on the other hand scientific
rechnodogic and even business mtionality. [t bailds on strong
beliefs in science driven progress and oo the confision
between Inbormiory  experiments and  roduction-grade
solurions. Hype goes wiy beyond o more classical build-up
of mional expectations and A socweral contact o the
requised mvestmenns weeded to deliver value'

Tiype drives hope, euvy asd fear. Hope of

schemes were created with hype &
Seience aml techmology hypes

Seteurific and technology bypes do not mvolve the same
stakehoklers s fashion, fimancial and politis ypes. They
sl o Lot with beow the sesemtific comusmiry. e indusiry
and society internet with each other m an mmorganized
Fashion. As we et choser 1o the conupereial world, business
and finaucinl valies and systens are becoming powerfil
e echn chinibers.

Techology hypes are pot bad per e’ I depends on
their scale and how self-flfilling promeses are delivered.
Hypes drive research, investion and innowation o a ghohal
basis® Their main wse case s fo antract government and
private sector funding. They can indivectly help nske
progress wiil science and make the fleld mmctive o new
talent. Aud undike Gene Kranz's Bamous quote, faibre i an
option. Mo failie would mesm that uol evongh sciennfic
skl techmolozy avenwes were mvestigated. The Geld of

salving key problems fike with healtbcare ar climate change
Eanvy and fear of missing out o hecoming weakihy (FOMO)
for entrepreneurs and investors, or, for govemments, of
being overpowered by another comatry. Lastly, fear of losiug
competitiveness of missing business oppormities  for
COTpOTATIONS.

Hype related emotions are also ensier fo mmmipulate
given the ignorance by its varions target andiences of the
varioms scientific or rechnology chstacles in creating actual
solutions. It can baild o wlml thinking and occasionally
s seiene-fiction references’!

Garimer hype curve model
Technology bypes were practically defined by the
Garter Group with iss famons hype curve medel, crented in
19955 1t tries fo capture new technologies’ visibality and
secess cyckes i some predictive way, The model nses a
won-linear eurve with vscaled e @ X and visibadity or
i Y. Afer 8 new rechuology appearsnce

Aquannm i probalbily his
pliencison witl 4 shwer diversity of pursiied technlogzy
options. and not just witlh the many quanim congaling
qubat types that are investignted

Seieurific bype can also happen way before it enters the
emreprencutial and commercwl seeme. when  varlous
pasitive ar beseficial aspects of scrence are umppropeitely
exaggerated aod semstioealized, Wil the covest that
evalustion approgristencss telies an valie judgenents®,
Hype can show up fiest in scientific papers” tilkes created by
ressrch labs comemuicators'. This frequently happens m
life science with the past examples of pluripatent stem cells
and cancer curing wonoclomal antbodies'!. This can be
driven by the way resenrchers are fmded and rennrded i
most cosmtries. Technology vendars are imdsed ot the onky
anes compering with each other for fanding. Science is also
& very competitive field, where visibiliny, recopnition.
careers a5 well s poblic and private fanding s ar stake

tmigger. the first peak of visibility comresponds %0 a hape-
driven “peak of inflated expecations” when some highly
positive buzz is amplified by news media, fequendy o the
bondder liwe of magical thinkang. This buez can be created
il fed by @ varkibbe mix of seienrists, analysss, covsultas,
mlliencers. enlvguesics. corporations mnd  souselies,
goverments themselves. This is where we are right uow
with qastuns computing as shows in Figare |

Thenn if and when over-espectations are ot nstched by
actual techmology capaeitics and benefits. s vanshes i a
“woigh of desillussonuens™ with pegalive Dews coversze
and an overall Bek of confidence in the technodogy and 05
creatars. Thas gap between expectations and the actual
debivery capabalines of science and technobogy can dive
disnesusents mo tbe relared sclence or tecluokogy.
sy s what Esapppersed witls astificial inellsgence during
s two wimlers m the early 1970s and 1990s. It can also

pages. C'est lamise ajour de latroisiéme édition, passée en anglais et sans version francaise.

Understanding
Quantum Technologies

Fourth edition
September 2021

Olivier Ezratty
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e L’ebook Comprendre I'informatique quantique, troisiéme édition, publiée en septembre 2020, 682
pages, les deux premiéres datant de septembre 2018 et septembre 2019. C’est un condensé unique et
complet qui fait un tour d’'horizon tres large des enjeux scientifiques, technologiques, industriels,
géopolitiques et sociétaux de I’ informatique quantique.
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Comprendre
I'informatique quantique

troisiéme édition
septembre 2020

Olivier Ezratty.

e L’ebook L esusages del’intelligence artificielle 2021, en février 2021, 742 pages, une grosse mise ajour
des éditions de 2017, 2018 et 2019.

]

e Le Guide des Startups 2019, 23e édition, en avril 2019, 548 pages. C'est la derniére édition en date de
2022.

= :r !‘EL‘ ikhi

Guide des Startups

en France

Mai 2019 - 23 é

e LeRapport du CES 2020, publié en janvier 2020, de 366 pages, le dernier d’ une série lancée en 2006.
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https://www.oezratty.net/wordpress/2019/guide-des-startups-2019/
https://www.oezratty.net/wordpress/telecharger/publications/guide-des-startups-2019-cover/
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Rapport du CES 2020

15% et derniere édition

Olivier Ezratty

e Une compilation de 12 articles sur |’astronomie et |’entrepreneuriat publiée en ao(t 2017 sous forme
d’un ebook. Elle est focalisée sur la découverte des instruments d’ observation de I’ Univers, les télescopes
spatiaux et terrestres ainsi que les radiotélescopes, puis sur les entrepreneurs qui S'intéressent a la conquéte

spatiale.

ie a entrepreneuriat

e Jai rédigé lapréface de “Objets Connecté — La nouvelle révolution numérique”

, un livre paru en février

2016 aux éditions ENI et écrit par Renaud Acas, Eric Barquisseau, Yves-Marie Boulvert, Frédéric Dosquet,

Eric Dosquet et Jérémy Pirotte.

e
(@bjets
connectes

La nouvelle révolution numérique
Préface d'Olivier Ezratty

Renaud ACAS

Eric BARQUISSAU

Yoes-Marie BOULVERT

ric DOSQUET

Frédéric DOSQUET Par les créateurs du site
(Jevey HROTIE ©BJETCONNECTE.COM
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https://www.oezratty.net/wordpress/telecharger/publications/couverture-rapport-ces-2020/
https://www.oezratty.net/wordpress/2017/astronomie-entrepreneuriat-ebook/
https://www.oezratty.net/wordpress/2017/astronomie-entrepreneuriat-ebook/
http://www.editions-eni.fr/livres/objets-connectes-la-nouvelle-revolution-numerique/.a3ce26bdb1d30a8f6f22ab74244ee714.html?xtor=AL-2327-[Communique-Journalistes]
https://www.oezratty.net/wordpress/telecharger/publications/objets-connectes-et-preface-olivier-ezratty/

e Le Rapport du CES 2017, publié en janvier 2017. 396 pages, dans lalignée des rapports précédents.

e “Tout tout tout sur la high-tech®, publié aux éditions Kawa. Il s'agit de laversion “livre” du Rapport du
CES 2013.
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https://www.oezratty.net/wordpress/2017/rapport-ces-2017/
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« Une contribution sur le theme des blogs et celui des réseaux sociaux dans le Dictionnaire Politique de
I"Internet et du Numérique, un ouvrage collectif paru en 2009 et diffusé par La Tribune.
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http://www.latribune.fr/static/pdf/Dictionnaire.pdf
http://www.latribune.fr/static/pdf/Dictionnaire.pdf

Le Rapport du CES 2013, publié en janvier 2013. 272 pages.

Le Rapport du CES 2012, publié en janvier 2012. 244 pages.

Le Rapport du CES 2011, publié en janvier 2011. 246 pages.

Le Rapport du CES 2010, publié en janvier 2010. 204 pages.

Le Rapport du CES 2009, publié en janvier 2009. 192 pages.

Le Rapport du CES 2008, publié en janvier 2008. Ce document de 178 pages dresse un panorama tres
complet des technol ogies présentées au CES et lancées pendant |’ année 2007.

Le Rapport du CES 2007, publié en janvier 2007. Ce document de 164 pages avec 435 illustrations fait le
tour des nouveautés présentées au CES et de I’ année 2006.

Le Rapport du CES 2006, publié en février/mars 2006 qui décrit les grandes tendances de ce salon. Jy
décris également la présence frangaise sur ce salon et leslecons que I’ on peut en tirer.

Lelivre blanc sur L es opportunités de la télévision numérique qui fait un point sur ce secteur d activité et
particulier sur le développement de I'lPTV. Il met en évidence les bouleversements en cours de la chaine
de valeur de ce secteur et propose quel ques pistes d actions pour I’ industrie francai se.

Les clivages de la présidentielle 2012 sur le numérique, un recueil d'une série de six articles au format
PDF sur la maniére dont les candidats a la présidentielle 2012 ont traité le theme du numérique. Le
document traité également des propositions des professionnels du secteur et fournit quelques pistes de
solutions a différents problémes notamment au sujet de I’ entrepreneuriat et de I’ enseignement supérieur.

2 Les clivages
" de la présidentielle 2012

sur le numérique

e Un panorama des logiciels photo qui reprend et compléte une série de sept articles publiés en septembre
2008 sur leslogiciels et services en ligne dédiés au traitement de la photo numérique.
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https://www.oezratty.net/wordpress/2013/rapport-ces-2013/
https://www.oezratty.net/wordpress/2012/rapport-ces-2012/
https://www.oezratty.net/wordpress/2011/rapport-ces-2011/
https://www.oezratty.net/wordpress/wp-content/themes/Ezratty2/forcedownload.php?file=/Files/Publications/Olivier%20Ezratty%20CR%20du%20CES%20Jan2010%20(print).pdf
https://www.oezratty.net/wordpress/wp-content/themes/Ezratty2/forcedownload.php?file=/Files/Publications/Olivier%20Ezratty%20CR%20du%20CES%20Jan2009%20(web).pdf
https://www.oezratty.net/wordpress/wp-content/themes/Ezratty2/forcedownload.php?file=/Files/Publications/Olivier%20Ezratty%20CR%20du%20CES%20Jan2008.pdf
https://www.oezratty.net/wordpress/wp-content/themes/Ezratty2/forcedownload.php?file=/Files/Publications/Oliviere%20CR%20du%20CES%20Jan2007.pdf
https://www.oezratty.net/wordpress/wp-content/themes/Ezratty2/forcedownload.php?file=/Files/Publications/Oliviere%20CR%20du%20CES%20Mar2006.pdf
https://www.oezratty.net/wordpress/wp-content/themes/Ezratty2/forcedownload.php?file=/Files/Publications/Olivier%20Ezratty%20Livre%20Blanc%20IPTV%20Jun2009.pdf
https://www.oezratty.net/wordpress/2012/clivages-presidentielle-numerique-compilation/
https://www.oezratty.net/wordpress/2012/clivages-presidentielle-numerique-compilation/
https://www.oezratty.net/wordpress/wp-content/themes/Ezratty2/forcedownload.php?file=/Files/Publications/Olivier%20Ezratty%20Ecosysteme%20des%20Logiciels%20Photos%202008.pdf
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Un ensemble de propositions pour les Assises du Numérique “Développer I'entrepreneuriat et faire
réussir lesstartupsdansles TICs” publié en juillet 2008. C’ est un document congu de manieére collective
avec un grand nombre de contributeurs, cités dans la couverture.

Un essai comparant Google et Microsoft, dans leurs stratégies de croissance, les effets de leur taille, leur
relation au marché et aleur écosysteme.

Un Trop d’Etat — Oui maisou ¢a?, un publié en mars 2007 analysant les dépenses du secteur public
dans son ensemble et tentant d’identifier ot des économies ou redépl oiements pourraient étre réalisés.

La coordination d’un numéro spécial “Opportunités de I'industries informatique en France” de la revue
Centraliens (des anciens éleves de |’ Ecole Centrale Paris) paru en juin 2006 et dont |’ un des articles est
disponible sur ce blog: I'interview de Bernard Liautaud de Business Objects.

Une série d’articles sur le théme “Décrypter Microsoft” publiés dans la revue DecisionMakers I T, le
premier étant dédié aux programmes partenaires de |’ éditeur.

Un compar atif de lecteur s RSS sous forme de tableau commenté associé a ce post.
Un Compte-rendu d’installation de Windows Vista, datant de novembre 2006.

Une étude de cas sur “L e défi de I'innovation dans Windows*, publiée al’ occasion d’ une présentation
réalisée aux Entretiens de la Technologie de Louis le Grand organisés par I’ Institut de I’ Entreprise en ao(t
2005. Je I’ ai faite pour le compte de Microsoft France.
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https://www.oezratty.net/wordpress/wp-content/themes/Ezratty2/forcedownload.php?file=/Files/Assises/Pistes%20pour%20les%20startups%20TIC.pdf
https://www.oezratty.net/wordpress/wp-content/themes/Ezratty2/forcedownload.php?file=/Files/Assises/Pistes%20pour%20les%20startups%20TIC.pdf
https://www.oezratty.net/wordpress/wp-content/themes/Ezratty2/forcedownload.php?file=/Files/Publications/Oliviere%20Google%20et%20Microsoft%20Apr2007.pdf
https://www.oezratty.net/wordpress/2007/trop-detat-o-a-bien-en-pdf/
https://www.oezratty.net/wordpress/2006/rencontre-avec-bernard-liautaud/
https://www.oezratty.net/wordpress/2006/a-la-dcouverte-de-decisionmakers-it/
https://www.oezratty.net/wordpress/2006/dcrypter-microsoft-les-programmes-partenaires/
https://www.oezratty.net/wordpress/wp-content/themes/Ezratty2/forcedownload.php?file=/Files/Publications/Olivier%20Ezratty%20Test%20de%20lecteurs%20RSS.pdf
https://www.oezratty.net/wordpress/2006/choisir-son-lecteur-rss/
https://www.oezratty.net/wordpress/Files/Publications/Oliviere%20Vista%20Upgrade%20Experience%20Nov2006.pdf
https://www.oezratty.net/wordpress/Files/Publications/Etude%20de%20cas%20Microsoft%20ELG2005.pdf
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