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2014 NOBEL PRIZE IN CHEMISTRY
Eric Betzig

Stefan W. Hell
William E. Moerner

ABBE’S DIFFRACTION LIMIT (0.2 pm)

HupUn YKL Tpiyo KOTTapo  Poktplo  ptoydvoplo 106 TPOTEIVN noplo

| | | |
1 mm 100pm 10um Tum

lllustration: @ Johan Jarnestad/The Royal Swedish Academy of Sciences
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Everything we call

real is made of < = | The border between quantum
things that cannot ~ : A - 4 .

be regarded as real. \ ¥ an_d ClaSSICal

If quantum mechanics d 3 i :

hasn't profoundly

shocked you,

you haven't
understood

it yet.




CRETE CENTER FOR
QUANTUM COMPLEXITY
AND NANOTECHNOLOGY

b

The

classical physics:
climbing the hill

quantum physics:
“tunnelling”

’,.,.:v TR

.y = 4 N ———

2

border between quahtﬁm

and classical.




CRETE CENTER FOR
: | V QUANTUM COMPLEXITY
= o AND NANOTECHNOLOGY

I'dta Tov
Schrodinger




CRETEENTER FOR
\I QUANTUM COMPLEXITY
= AND NANOTECHNOLOGY




CRETE CENTER FOR
QUANTUM COMPLEXITY
AND NANOTECHNOLOGY

* «Any sufficiently advanced technology is indistinguishable from
magicy» (Arthur C. Clarke)

Kd0Be emaprkmg mponyuévn texvoroyia eivor OusotakplTn amd I poryeio
(ApBovp Kirapk)

* Quantum mechanics is so strange that Ycommon sense is
almost useless in approaching it” (Carl Sagan)
H xBaviopnyovikn eivat 1060 «moapdEevny» dOGTE N KON AOYIKT] VO [T LOG
Bonbd va v xatardfooue (Tpoceyyicovpe)
(KapA Zaykdv)
Eg@appoyéc Kpavruc Mnyovikng:
OcopnTIKn uokn, A&leps, nuuaymyol (0i000g p-n)
vrepay®yol, wutpikn) (PET,NMR)
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* GPS 2 Atopika kpavtika poroyia (Atomic quantum clocks)

« Information (ITAnpogopia) xar Avalhtmon IIAnpogopiog (Search) 2 AreOntipeg
(Sensors), Acpainc Metdooon ITAnpogopiac (intercity quantum links,
quantum safe communication networks), ypiiyopot aAyopiOuor

o TMaykdowa Kotk AAlayn / Evépyeta / TlepiBdiiov

> OYEOLOOIOG VEMV LOPLMV [y, GYESACHOC KATAATOV Y10, TAPOY®Y] GUUOVING GE
Oepuokpaocio dopatiov, yio arodounon CO2, pdnmv]

*  Novoe®TOVIKN> VOVOOKOTLN, AEWLEPS, TAUGUOVIKY], TAETIKOIVMVIES

¢  Néor vmoroyioteg (KPavtikol vTtoAoyIeTES) , VEOL adlyopiBuotl (KpavTtikol
alyopuor), Kpavrikoi mpocopormtéc (quantum simulators)

*  Navoteyvoroyio — Néa vVAIKA 2 HeTa-VMKA, YPOQEVIo, NEEC TeyvoAoYieg
(Vavo-payvnTikég oouéc)
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A New Era of Technology Draft - March 2016
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Quantum Europe 2016:
A New Era of Technology
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The border Bétweefi quantum
and classical.

“We have a FLAGSHIP!™
Leo Kouwwenhowen, scientific
director of QuTedh®, co-host
of Quantum Europs 2016

satIas
Y=, airsoluneiy e SN ROw MOV O b She reeet phase: st
bullding ressarch partnerships In quanium technology

M= vol st rem kT

The full endorsamant from politics, Indusiny and xademia, the
support by Commissionar Sinshar Dattinger, and thewillingness
b fom pood partnerships. W hawe 3 Flagssip® |

Proud o[
The quantum community to hawe pulled this oft. And of the
ofganirors who were abie o onganine this perfoct confarenos.

S
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The magician, Wicor kids. And that the answear 5o the tnverss i
Irdeed g2



CRETE C“ENTER FOR
QUANTUM COMPLEXITY

AND NANOTECHNOLOGY

H omavinon pog otic IPOGKANGELS TOV «KPAVTIKOD» KOGUOV...

To Kévrpo KBavtikic IloAvmrhokotntog ko Navoteyvoroyiag Kpntng
*  Evponaiko npoypaupa: no 316165
CCQCN—-Crete Center for Quantum Complexity and Nanotechnology

*  To peyorvtepo Evpomaiko mpoypoppo 6tny KOTNYOpia T0
(«avtayoviotikn aStoAoynon»: FP7-REGPOT-2012-2013-1)

* 'Eopa: Tuiqpa ®vowng Mavemotnuiov Kpntne (Bovteg, HpaxAelo)
irara { ‘f&’&i}ﬁ A\_Mj?
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Epgovntika weoto

OePNTIKN, TEPAUATIKT], VTOAOYIGTIKT] EPEVVA GTNV TEPLOYT TN PLOIKNG
cvumvkvouevns vAng (Condensed Matter Physics) kot epapuoyeg. ..

Magnetics

Quantum metamaterials
Holographic models for sirongly
correlated elecirons

Graphene

Nanoelecironics,

flexible semiconductors, inks
Nanophotonics
Superconductivity,

Josephson junctions’ arrays

Quantum biology
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Xvovepyacopeva IMov/ia & Epgov. Kévrpa

*  Max Planck Institute for Dynamics and Self-Organization, Goettingen (T. Geisel)
* Institute for Solid State Research (IFW), Dresden (B. Buchner)

« Cambridge University, incl. Department of Applied Mathematics and
Theoretical Physics (DAMTP) Cavendish Laboratory and Center for Advanced

Photonics and Electronics (S. S. Saxena) including specialized scientists in the
focus areas in other UK institutions

* Leiden University (J. Zaanen)
* Laboratory of Analysis and Architecture of Systems (LAAS-CNRS), Toulouse

* Institute of Solid State Physics, Technion, Haifa including I-Core collaboration
and scientists in Israel (M. Segev)

 Cologne University (P.H.M. van Loosdrecht)
* Physics Institute, Karlsruhe Institute of Technology (KIT). (A. Ustinov)

* Laboratoire de Physique Theorique de I'Ecole Normale Superieure (LPT ENS),
including scientists of the Paris area. (C. Bachas)
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To Kévtpo...ue mo ypnyopn potid...

*  Epgovntikog e€omhonog (epyaoctmpio & vrepvroroyiotc [METROPOLIS])

*  Epeovntéc: 34 ER/SER

«  Epegovntikn mapayoyn: 140+ papers/working papers

«  EpevnTikég emokéyeic/ovvepyooicc/coppnetoyés o€ ovvédpra (midterm: 126 anod
Kpnn npog e€mtepiko/ 70 mpog Kpnn)

«  Yyvéopro (holographic applications, quantum metamaterials, correlated electronic materials
[spin-orbit coupling in surface or interface states |, quantum magnets, etc.)

2016: Quantum Metamaterials/Quantum Technologies (20-24/6), Spin-Orbit Coupling
in Surface or Interface States (27/6-2/7), PT-Systems (15-18/6), Holographic
Applications (Xent, Kpnt)... OQutreach dpactypiotyres...




CRETE CENTER FOR
QUANTUM COMPLEXITY

AND NANOTECHNOLOGY

hitp://gcn.physics.uoc.gr

File Edit View History Bookmarks Tools Help MR “— T Y oo (T
Integral Calculator: W... % | . O ToakahwTog oméD... X | 5 Itpotnywn eumvnge. % | Mepupépea KpAtng | k.. % | = Itpatnywn Epeovag k.. * [ Q (16501) Physics Depart... x/ qcn.physics.uoc.gr x \ +
qen.physics.uoc.gr

c Q, eutrino gas thermal capacity maxwell bi = ﬁ B Q@ 3 A o =
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| vicHLIGHTS

« November »

University of Crete is ranked 5th
in Europe in_the field of Natural
sciences and 43rd globally.

Chimeras in SQUID Metamaterials S M T W T F S

In recent a article of QCN researchers in Physical Review B, the mythological beast
chimera appears on the title of the paper.

4 g 8§ 9 10 11 12 13 14
( Continue reading... :

6:56 pp
18/11/2015
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METROPOLIS SC Facility

Epgovntikn vwodoun tov Havemotnuiov Kpitng ya tig avayxec g
Heprpéperoc Kpnne
= Kévipo Evepyerokmv Teyvoroyiov Kpntne (KETEK)

(véa ooun ¢ Ieprpéperag Kpnng, 2016)
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METROPOLIS SC FACILITY (Ymep-vmoroyiotig
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*Hardware: -
sPerformance: > 25Tflops ¥
s Compute Nodes: Dual CPU, 10-core / CPU, 4GB RAM / . '
core
“Storage Capacity: > 20TB
“*Available CPUs: 1000
sNetwork Infrastructure: Infiniband 4X QDR
s Co-processors: A pilot setup of Intel Phi or NVIDIA Kepler
cards

«Software:
*Operating System: CentOS 6 64-bit
*Queuing System: Torque & Maui
sCompilers:

“GNU C, C++, FORTRAN 90 & 77
*Intel® Composer XE

*Programming libraries: LAPACK, BLAS, ATLAS, GSL etc. \ .
“Parallel execution environment: LAM MPI, MPICH ‘ ’
“Specialized programming and application frameworks | |
in the fields of Solid State Physics, High Energy Physics, | | Gigabit Ethernet
Astrophysics, Mathematics etc. S NN OOEEEEE HEEHEEHE

e e el s b
=

-

InfiniBand QDR

Physics Bepa rtment
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FlieBpunktoperationen pro Sek.
Einheit | Abk. Exp. | Dezimal

Flops | FLOPS
Megaflops | MFLOPS | 106 | 1.000.000
Gigaflops | GFLOPS | 10° | 1.000.000.000
Teraflops | TFLOPS | 10'2| 1.000.000.000.000

Petaflops | PFLOPS | 10'°| 1.000.000.000.000.000

1 TFLOPS = o€ 1 6guTteEPOAEMTO, O UTIEP-UTIOAOYLOTHG
ekteAel urtoAoyLopouc nov epeic Ba xpetalotav va
Kavoupe kaBe deutepoAento yia 31.688 xpovia.

(yiot 25+ TFLOPS ... oxedov 1.000.000 ypovia)
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66m 0<on oty 010V kKataTaln Tov Times Higher Education
(THE) ywo to 2016 (150/50)
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