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Forewor d

Quantum techtnhpdrogni s® Idl dnaj or di sruptions in
sensing. But scientific andcté¢ehdelpdtgiyloaia nitoaar
and i1t is quite difficult for public decision
| arge to anticipate when these wil/ happen. T
competitive, f otri gmovtelreninte nctosurttor ypoisn t hi s tech
deci sions about their career. While some quan
e.g. sophisticated microscopes takipgi beneéi e
in diamonds, other technologies will take yea
But the situati on i-fso ucnhdaendg itnhge i frigusastt owhadtni dla nd.
most of the fundos$ phes@mtoatiisers wds qalmdmnt um, i
wi 2lseed investments made in startups in Euro
radically changed since, for the most matur e,
l®est, proofs of concepts. Consulting firms ar e
ing and the horizon is getting closer with si
the road. | &d&m often as kiehdy pwehoe tihne rt hteh efriee lids. nlo
l arly when | am comparing gqguantum technol ogi e
recognition, for a sector which impact is sl o
But to do that, nmakenpgr apep a@aonesodme of the q
experts who have a proper understanding of al
of the science to its applications, i nevl 1t @i ng
teach t hem, and mor e It is necessary to be a
on the science at the base of the innovati on,
be able to I magine ttshealrormes earcea srest, eaqui pspcd e ni
a multidisciplinary <coll aboration involving s
watl doking posture. And here enters my friend
bok AUnderstanding Quantum Technol ogieso, who
ability to |Iisten, question, gather facts, ani
in the whole world, as far as | Kknow.

If i met @©d i wh esntQuratnetdomad k oinn FZ@M8 t he start | we
extremely methodic approach that he had appli
intelligence, and hi sk veayg fuinrisnu eéprisshrtoghd,h eoch . E il

andgrieew with the field he was fAdecodingodo to us
Boutooman quant um Ttheec hmomd ko gh&ds.gone onl ygheupenat e
and new chapterseafM@uwantewmn i Md tntge rt cooQiiicvsit @i sh a®e
been among the veryfoéirpgtoftiopupuahede ralh do dc htah & erd
tiqukee LabQu®Quastproud to promote AUnderstandi
that wil |l benefit Iits ecosystem building miss

am convinced that this book wildl become a r
chnicians,| sionvfeosrt otresa c haenrds ,a student s, and t
to see the second quantum revolution ha
essing at an amazing pace and isthaird ngss e
borati on. Ol'ivier Ezrattydés book is an i
t

O 0B ——~ —
> o-co

ophe Plaurtcnzeark at PQucadsda wmdleé i onLe Lab Quant
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Wh vy

Thbesadak 5Stthei ti on of a book originally compilin
French bet weeepnt eJnbnedrt @mddlt8wo Aenr i chedl0ledidndnk0
| swidtochEngl i shimnnSemtee hMlberr t 20 2 1ama nredv eme rlearvges ra

hbsol a kaleidoscope wiogh Jyautak t puenr & pssddrtrgovhed getra
cal , scientific, technol ogi caolh, | os@iptie smicn ¢t
i mens$itoms. not a ¢ ubaanbtiouens yf courri sineomnihbeana k N1 y t ar ¢
hree audiences: ( hdpemadtbiogit d ewanshtowtoag ivensder st
uantum physics and technologies alé¢ plalrtalouy
uantum ecosystem from researcheamsd taot ilnadsutstg
tudents who would |Iike to investigate quantu
ookhliswe | argesthegevecewl ¢gaipm@i e bwii tolgr apdn ca
U
[
I
0
it
n
n

g
r

derstandinggQeasma bmatTschnope®ci fi ci guast ammy
erature. While being rather technical in m
guantum |l ingua in othed c¢cempoOopedti agsidao @
at the hisbodyptpraiybstce emcekandpedpelas, f r
tigates rarely covered aspect sl ioke gwarnitc
ng technol eedieecst r(omri y}csg e mieows ,macdreywrd al s de
asers), their thermodynamic and energeti
they colmecdvem.quantum matter aardeadedatci leae eldo.
explain how research works in general and in

o< x X
__(-Dm
- W

Ital so ext esguaretlym coevresi ng, t el ecormmunisma tcirarnf
| ot of precisely documented custom illustrat.
possi bl e andscalnldi mipeasemasikle e saraparntdiacnuivh e h y

medi a, analystduaendepgdmuamulb ynp @ lipsuayzd beodw btyhey s o
ti mesveowdemws t hout having a raeel i ctiogt abouit v avth
me in the first place back litsn a2 Owlagyssu & imsuteanr t e ic
nol ogriesmommonplaaseei butl argely misunderstood &
by many I T Qmefetsi binmg sexampf elexpdws nup hahen
guantum cryptography, quantum cempetcere will

Lar ge vaenndd otrhse quant um dtaarret wled s vfau redli mgau annt aizane
rank of strategic sectors for devel omedi onan!
guantum pl ans, stathengK@ACHe Bmapypmmsr anc &

Rus,silasr BailwWwaamdhae Net.heTfTHe nwoesr | dwi de quantum t
Countries are embattled to acquire or presery
chance to achieve it,s pwahra ifceulltartl hye yf olro sth otstee
USA and Asia (mostdnd Cha.invdelns®outl h kifEomaay deep
nol ogi essar enesal with both civasliinagn tahned smirlaitte

While it has not yet reached the volume and f
the digital cloudsmahée Gbudsmstgemesnt aohutp Huaersdt o
Il n o lsl memadbE b nsuch companies i n mangoftit waeece

telecommunications, cryptograpkylvn smasti ngas e
waraeg e in the deep techs realm if appliedhnes:é
stage with a rather | ow technology readiness

guite open to opportunities for scientists ar
semi conductors aerdndtarmleayems,u méhees sqnaonpee nl oo k s
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Quantum technol ogies are also surrounded by a
communication department, startups and | arge
Many companies also integrate Agquantumo into
Either in a totally artificial way, or based
Transistors, | asers andsitmagegideands drex hanrod o@u a

tum. As a consequence, we must | earn to disti
the new (second quant umewern odldust o oge treed vah eerde ,.
fal se-basedngeantum medi cine and outnhiegra ecth aornl adte

i cated to quant,uns thaoralxPebsy apnadg es c a ms

This book has another flavor. It is the resul
guantum ecosystem. I started the joutheyebactHk
guantum computingsétoeemyng saatl i @ietcihen, rangin
and training to writing educati onalF aenbnoyo kBso uft oor
to run a poprudnmcda zan i owarctomm ecomputing i n Nan
di fferent perspective, i ncluding some science
Le quantiqgue, ocn elsttf ef2a@nttBpesth ndueo numerous sub
tions. On top of that, we | aunched twoewsadies
with interviewesntwidpa reakesuerasu@/lee a$ so wor ked on
and contributed as early as possi bllgatnmyt Hioo |
an interesting turnOViHc 2682 @s,t asrttaurpt iEag kteca me o riSka
embark this European c¢cl oud vVvendtohri s Welbtéhinelh ngtu a n 1
from a role of observer to a very different o
I n this journey ¢ébhwae had stheél ogwod mtgu roist, yawtdo 1
entrepfeneuFmamdce hen i nter naAliainml|AlsyP@EIit| spae
GrandgileOGEBg ni edv ( EGAPR at ri c e( CEEeAa ed VIGQEA)X i st an
Meun( ENRAsti ),Et e N®ReDi @MRB3 ), LbPEani s (KealrResn),l dril sF
Pascal e (SCeNReS & rlmI QUNEA dhealma )K(aGNRS iL1 P6 and Ve
Al exi a ACNRSvEBStn tGrta nNiehlew iMajSiiLppgbhplor ppe Du
anC@yr rAlll o(Addpesavi er WGERDPBhETrt WICINRSe LY PMMECau Pe-
roniiiAh i c pGBombQleisvi er aRm@nmon cheey 8Papagnad many ot |

afterwards. We al so dtoarritedp sad ano.s t A ma@ hl ro if s Ut Goopdhne
Jur cfzrakm Quaanonbéi bab Wbhenkigdkey wrote this [

Our out rexapcahn dehde nii yt pantt cohattlhye ithd AClashtardiaa ar
The Net.herl Badsthe oppoArunrt,EF&deet dReimgnas o wi
Cal aarmcd many st ar tPuspi QuoathrQdvBra 6 | t B rQddtme i, Q@ Quir man -
j aQdl ,day GambetmanRMi nerf rBodmiAQTi s not enough.

Il n short, during these years, we have been "er
We al so applied one of Heisenbme@s srdpanemacg pl e
influence thetmegsulredwgs and remains a beaut
convictions, ups and downs, and in the end, a
entrepreneurship in gqguantum technoleagiteisant haat
years ago. And the adventure is just beginnin

Wi t h -haynteraining session with Roland Berger and Axell e Lema
September 2019, with young people and parents at the iSthartup
Al exi a ,AuBlfhavrmsKd sthaed d al @s tSedh e} aBadnypr Baot epde wenitichbmihnaanot
f emal e audi enncteheofTeaclhl4d AdgeBevdéd2et amd glingizteall blyadi es in March 2
with the Qued guieast Femmelg SdmeNDmM@i it @ e Wo me n)
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https://www.youtube.com/watch?v=jodfhQOvwww

may wonbheolswhyeehiasd what is its business
this since 2006 and fared well shoe rf atre c(ho
gy and science related topics).

Y

[

or distribution breadth over revenue. It
icularl xl wot hbesitmngledt strhbaktadei easly gt 6 act
ie. qui te practical when you mention hundr
|l icated scientific matters. Afterwargds, I
ifamidngconsul tTiheg bmiss s1iecss .o devleriyg diomml evcerts
(et esd)ort versions are charged. Since the peo
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Figurel: Understanding Quantum Technologies parts and aud&relevance(cc) Olivier Ezrat®021-2022
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Figure2: how the topics covered in Understandfpgantum Technologies are related with each other. (cc) Olivier Ezratty.
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Figured4: first and second quantum revolution definition and related use cé&s®Olivier Ezraty20262022.
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Figure5: various quantum sensing use cases. Source: EU and US Air Force, 2
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http://algo.ing.unimo.it/people/andrea/Didattica/HPC/SlidesPDF/01.%20The%20Multicore%20Revolution.pdf
http://algo.ing.unimo.it/people/andrea/Didattica/HPC/SlidesPDF/01.%20The%20Multicore%20Revolution.pdf
https://www.intechopen.com/books/ict-energy-concepts-towards-zero-power-information-and-communication-technology/minimum-energy-of-computing-fundamental-considerations
https://arxiv.org/pdf/2007.09976.pdf
https://users.ece.cmu.edu/~saugatag/papers/19ibmjrd_pim.pdf











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































