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10:00 ~10:30

Opening Ceremony

Global Session 1. M|A|7} J2|= O[2l (The Future as the World Imagines)

10:30 ~ 11115

Andreas J. Heinrich

7| X npstATL] QFXH b 1FSHA AEREE Director of Center for Quantum Nanoscience, IBS
O|stoixtrHEtn MZt4 Professor of Ewha Womans University

D= Qs oz Aol XSt Engaging Quantum with Everyone

11:15 ~ 12:00

Jens Hauser

ZAZ0| TS W Professor of Karlsruhe Institute of Technology

Creative mis/understandings in art/science relationships:
N/Al and microperformativity in a/life arts

12:00 ~13:10

LUNCH BREAK

Glob

al Session 2. 2t5t0] J2|= 0|2l (The Future as Science Imagines)

13:10 ~ 13:30

Performance

13:30 ~ 1410

M7 Suk Jae Yoo

SHEHBBHOLAXIHTLRE President of Korea Institute of Fusion Energy

AZE|LX], 2RIt EFE 332 0f2} oL
Fusion Energy, the ultimate dream energy for the future of humankind

14:10 ~ 14:50

™2 Jeonghwan Ko

RS ZLFATH A E LA D SHAI T E

Director of KSLV-Il Enhancement Program Office in KARI

CHSHl= LFRAK| JHE, 30'He| =X

Kored's indigenous launch vehicle development - 30 years’ challenge

14:50 ~ 15:30

Ria Cheruvu
QI X|HA J|=2|H Al SW Architect and Generative Al Evangelist of Intel Corp.
2| 25| 0[2HE flet £=Estn 22| =l ISX|s

An Intelligent and Ethical Future for All with Artificial Intelligence

15:30 ~ 15:40

BREAK TIME

Gl

obal Session 3. 22|7t J12|= 0|2l (The Future We Imagine)

15:40 ~16:40

4tMA Sung Youn Pak

32[H|0|E CHE CEO of CREVATE

2B|W, AINCHO MES M2t HEa)s uh

Killer thinking: How to think differently in the age of Al

16:40 ~ 17:40

James Hooper
LM EX| a2l Bt 8l K|t ntst BiAb
National Geographic Explorer & Ph. D Earth and Environmental Science

The Biggest Challenge

17:40 ~18:00

Event
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Engoglng Quantum with Everyone

.°_|'EEﬂO|-¢ '5H>JE|'5| Andreas J. Heinrich
7| XD T2 QKK DISHACERE 8, O|SJOIRICHS D A&}

Director of Center for Quantum Nanoscience, IBS &
Professor of Ewha Womans University
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Engaging Quantum with Everyone
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Andreas Heinrich
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How to do World-Class Research in Basic Science? /'/

= Have a long-term vision:
Great basic science takes a long time and significant financial
resources

* Recent example: Detection of gravitational waves

Leuna.ldﬁﬁu"ﬂnl:l 1457 - 1519 LG Detector; ~1980 = 2015 (

=pm

L v Lartip ivaspe [ gl
e e LM P

* Supported by benefactors .« Supported by National Science Foundation
* United States of America

i;h I T OUBNTLM HAMOSCIERCE WWWLQNRSCENCE
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How to do World-Class Research in Basic Science? /l/

* Have a long-term vision:
Great basic science takes a long time and significant financial
resources

* Recent example: Detection of gravitational waves

= How do we create an environment in Korea to support world-
class research in basic science?
= Stable funding
* Autonomy to decide research
- Sufficient time to achieve breakthrough results

,J’;_lj SBUBNTLM HANOSCIEHCE WAL N SR E 3
uk

Table of Content /l/
What is Quantum Computing?

Cutting-edge Research at QNS

Public Outreach: Quantum for Everyone

){;:) OUBNTLM NAMOSCIERCE WAWLONASCIEICE L]
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Table of Content

What is Quantum Computing?

éh i1 T DUBNTLIM NANMOSCIEHCE WAL SCRENCE

N
4

=

/

Normal vs. Quantum Computation ll/
Normal Computation
00, fin,)
o1, fioi}

10,

11,

A1)
A1)

*  Sgquential: one input at a time

Quantum Computation
uantum Computati aon

I

;LI'.-I-II.'.II.'I:I (00 A |10+ (11} iHNfIW}} + D) + U103 + W)

* Parallel by using the concept of superposition
*  Problem: Quantum Measurement. How do we get a useful answer out?

I'igh it I OUBNTLM NANOSCIENCE WAW.QNSChENCE 5
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/
An Example: Solve a Logic Problem

(A OR B) XOR (NOT A)

B |ADEE |NOTA | XOR

| || O]
o | e |
A =R

1
i

o
o

[l - R =]

Search problem:; Find a selution te a legic problem,

Start with the first input and check it.
Check the second input.
Success. We found the solustion: A=0 and B=1
In this case it took twao trials to find the answer.

A KO B

e D]
=10 = o m
B = e

Promise; We have only one input with output @ (otherwise 1),

* Foralarge system with n bits: on average 0.5 2" compatalions,

\_

I{& OTH MO0 BUBNTLUM HANOSCIEHNCE WAL SCRENCE

=

-

Quantum Computation is Faster

)

Inpast
B nNOT

Quantum Search

M ® &

A [0)~{H]
e 10) ]

O-0—03

0) —&-B DO
m@—;}@—@ 1)

(A OR B) XOR (NOT A)

Casantum search: Find a soluthon 1o a logic problem,

Create equal superpasition of all input states

Perform the binary logic on the supenposition of states
Apply the quantim search algaithm

Read thie result in a single compatation

= Fornqubits: =qr{a7) Erials

10)

i
10) M

XX <

Prepare twio qubits in initial state (Horizontad axis is time],

\_

& ITH MO0 GUBKNTLUM HAMOSCIENCE WWWLQNRSCENCE
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What does a Quantum Computer Look Like? /l/

«  lons of atoms In a vacuum chamber, optical techniques = T superconducting qubits (scale of milEmeters)

= Aboul 500 oplical slements = Lots of microsave circuits at very low temperature
»  Center for Quanium Technolognes, Singapore = B8, LS4
.-J',;:}. OUENTLIM NANOSCIEHCE WWWLNRSCRICE g

Table of Content A

Cutting-edge Research at QNS

H(;:) OUBNTLM NAMOSCIERCE WAWLONASCIEICE 1a
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Engineering the Quantum Future /l/

* The Center for Quantum Nanoscience is laying the
foundation for future quantum technologies

= QNS is part of the Institute for Basic Science (IBS)
« QNS is located at Ewha campus in Seoul
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Seeing and Moving Atoms on a Surface /l/
h » .
» ¥
. { N
. .
e i »
B N N N
] NN » §
- " . . -
' N N | .
L] N | .
L] e N
| ] _f' r e » -
B N .
L = .
] N e § B
Sehematic of a Twoa isan atoms on thin MgO film Mcrding & single titanivm
Scandandg Tundeling Microsoope Irage sipe: 4nm x dmm atoem

Irmage size: Trmx Toem

C'_/;:) OUBNTLM NAMOSCIERCE WAWLONASCIEICE 12
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How Small are Atoms? /l/

If an Atom was as Big as this Coin ... -

_-'fq-_‘f-. YA i HANOSCIEHCE WAL N SR 13

The Coin Would be as Big as the Earth !

¥
A f_h:'. I 1 HAMOSCIERCE WAWLONASCIEICE 14
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2013:The Boy and his Atom by Animator /]/

@ TR OUBNTLM HANOSCIERCE
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2013:The Boy and his Atom /l/
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2017:The World's Smallest Memory

:"'::‘3 OUBNTLM NANOSCIENCE WAWAWLONASCREICE 21
2023: A New Qubit Platform /l/

Three qubits
made

with 3 Titanium
and 2 Iron atoms

#7
.J::} OUBNTLM NAMOSCIERCE WAWLONASCIEICE 22
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2023: Qubits

,J’;_lj OBUBNTLM HANOSCIEHCE WAL N SR E 23
uk

Table of Content /l/

Public Outreach: Quantum for Everyone

){;:) OUBNTLM NAMOSCIERCE WAWLONASCIEICE 24
ul
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QNS Art Contests /l/

= Engage with the public introducing our center
= Share our research in a creative way

Target & Goal

= 2019: The World of Quantum
Subject « 2021: Spin Art
+ 2024: Qubit (visit www.qns sclence/art )

Category = Painting, illustration, photography, and video

,J’;_lj OBUBNTLM HANOSCIEHCE WAL N SR E 25
uk

15t: The World of Quantum /

){;:) OUBNTLM NAMOSCIERCE WAWLONASCIEICE 25
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15t: The World of Quantum
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15t: The World of Quantum j'/
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2"d: Spin Art /l/

A JLUBN 1 HANOSCIENCE WAL SCRENCE 19

2™d: Spin Art /l/

Book by one of the winners

A ,_':-, I 1 HAMOSCIERCE WAL MRS IICE 30
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2nd: Spin Art

Ariui: T 8]

=
) BUANTLIM NANOSCIENCE
b

Current Art Contest: Qubit

The 3™ QNS ART CONTEST

Lpen to everyone!
Visit www .gns.science/art
Submission deadline: End of February 2024

A !.:) OUBNTLM NAMOSCIERCE WAWLONASCIEICE az
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Nanokomik for Korean Middle Schools /l/
Hands-on Science w @
Clazses for Korean ¥
Mo Teoms S

MAMOFRCIENCE

4

=5 3
IIu"I‘Ill Y ':;";\- Lo L A L L
d‘;} OUBNTLM NANOSCIENCE WAL NS A 33
Nanokomik Science Program /l/
= Engage with the 3,300 Korean middle schools
farget & Goal * Teach the wonder of quantum nanoscience
PIORTATh = A curriculum of hands-on science activities
B * Can be taught in-person and virtually
o » 14,000+ students learned this program
pac * ONS directly taught 660 students nationwide
{;} OUBNTLM NAMOSCIENCE WAAWLGNASCe e 34
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Video Inspired by “The Boy and his Atom” /l/

Ui
PACMAN

':":-‘j. Ik i HAMOSCIENCE WAWAWLONASCREICE 35
Student Artwork from Nanokomik
i S
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The Center for Quantum Nanoscience /'/

Follow us!
#QNSscience

é‘:; 1 SBUBNTLM HANOSCIEHCE WAALONL LR ICE

ar

/

K
Thank You for your Support from ALL of US at QNS /'/

~

I{;}; 1 OUBNTLM NAMOSCIERCE WEAWQNRLCEICE

N
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Creative mis/understandings
in art/science relationships:
N/Al and microperformativity
in a/life arts

- —

k - ﬂﬁ'é'f-?-x‘l Jens Hauser

2AR0| Zajchst

Professor of Karlsruhe Institute of Technology
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World Sclence Culture Forum, Daejeon, Dctaber 70™ 2033
Creative mis/understandings in art/science relationships:
N/Al and microperformativity in a/life arts

Femg Hauser
e hasen kit echa §

Syrniotica — Brofech & Art Warkshop | 2005) Rembrandt - The Anatamy Lessan
of . Nicoloes Twlp (1632)
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CREATIVE HISAUNDERSTAHDINGS:
EXPECTATIONS. OUTIOMES.
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ARTASCIENCE ENCOUNTERS
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Injecting Meise inbo the System:
Herenimsatics and the MNeowsity
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= imjecting node into the Hystem [, )"

“an indispensable means by which information is
generated [...] noide can bé percebned to be
something other than interdference.”

.."a% a gesture to extinguish difference in its
relenthess pursuit of the absalute presence of
unified knowledge. Redicovering anesell in the
Oaher, the argument goes, is tantamount 1o
denying the absolute othemness of the Other,”

“orne has already surrendered one’s otherness to
the Other and become the Same, ong has been
swallowed up and made 1o agres in advanos 1o

GNE"s awn appropriation.”

Williaim Rasche Injecting Moss Into the System:
Higrretradiamics and e Mecesity of Mounderstanding.
In: Subktonce Waol. X1, No. 1, issus 67, 1992, pp. &61-T6.

N

“a sign of the increase in compexity, .~

", grases an order and reconstitutes anathar
order. Hoize destroys and noise can produce.”

“Parasitism is the heart of relation.”

[T PRI PP R e

sarten, Michal: The pavadite. Johns Hepiing Unbveraity Préds, 1582

NS
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4 N
ART SCIENCE
DESIGN TECHNOLOGIE
ENGINEERING
o J
4 N
ART SCIENCE
DESIGN TECHNOLOGIE
ENGINEERING
N /
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Victor de Lorenza;

“Technology and engineering are about
doing mew things i.e. bringing otherwise
nen-occurring items into existence. PRATH § NOTSc
Technology enchlies and empowers ‘ —3
science, but it is not science.”

PRIXARS

PRIX ARS ELECTRONICA
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RESFHETICS et SYNTHETEC Mla Plarc Seaiety
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‘What I can learn from
artists ¥ To be designers.
They could help design our
microfluidics channels.

Late ln g Sy it P T
Link throughs
At ang

o fudl gl

N

What I can learn from
artists ¥ To be designers.,
They could help design our
microfiuidics channels.

Public engagemant: if
the artists can help with
our work, that would be
wseful.

LT ln g Sy Rt P T
Link through
Ak and

o fud b g e
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Wreak 1 can learm Trom
artists ¥ To be designers,
They could help design our

microdiuidics channels

Pubdic enaagements |
the artists can halp wabh

our work, that would be

useu

| have learned to better
exphbain my work 1o
people outside my field.

_.- '-\. .
# ‘ o L1 b theowo
-'y .-'.lh kY @ .l".:tn;ul
" ."}'r_"'-.

1 believe artists can
I.-'|'|||ll"|':.' contribute for the
adwvancement of science, a
field that requilres both

Imagination and craativiby.

# '-\. v
. ‘ b L 4 Nk throdigh
-'y .-'.lh kY @ .I'l.:l;n;ul
" ."}'L"'-\.
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ili.ﬂl:lu.'l_lw_‘l.:,il-
Link throughs
At ang
SolEnico

NS

Dne of the biggest temptations facing
scientisty today |8 the use of high-end
technology instead of reason

H.'“:I'h.l.'l.l"n’_"l::n"-
Link through
Ak and
SolEnico
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One of the biggest temptations fecing
schentists today s the wee of high-end
technology instead of reason

W et e giwen & TeChnological’ solve we wadaild
rather just throw avarythang in a machine and ped
what cormes baglk. A lot of artists have notioed ©
back and forth with technology, while a new
technalogy can help us See something differanthy
can also obsoure or distract from the original
intemtion

Latp T Sy Rt e
L II1I-\. biur l:|-'|.||:!||‘|
.h.rl und

N (O

The llustrator

The commentator

The visitor/guest/onlooker
The appropriator

The entertainer

The user

The industry worker

The Hoaxter

. The hobbyist/amateur

10. The after hours/under the table
11. The mail order/ready made
12. The researcher/embedded in a
science/technology setting
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Diroen Catts: Tawonomsy of Models of Artistic Engaparrsent
swith thar [Lfa ) Sciences
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Senee bohigd

Tuwr van Balen & Rewital Cohen
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1. the idealist

2. the opportunist
3. the utilitarian

4. the epistemologist
5. the PR manager
6. the hidden artist
7. the aesthete

B. the sociologist

9, the businessman
10. the educator
11, the designer

12, the philosopher

. The illustrator

. The commentator

. The visitor/guest/onlooker
The appropriator

The entertainer

The user

The industry worker

The Hoaxter

. The hobbyist/amateur

10. The after hours/under the table
11. The mail order/ready made
12. The researcherfembedded in a
scienceftechnology setting

R
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w Although the research work of the artist Is rarely
as systematic as that of the sclentist they both may
deal with the whole of life, In terms of relationships,
not of details. In fact, the artist today does so more
consistenthy than the scientist, because with each of
his works he faces the problem of the interrelated
whole, while only a few theoretical scientists are
allowed this luxury of a total vision,

The main difference between the problems of artist
and those of scisntist is the difference in the farm
of their materialization and grasp. »

Lasilo Maohely-Nagy
(1896-19456)

o ol
€%

World Science Culiure Forum, Daejeen, Detaber 70 2003

Creative mis/understandings in art/science relationships:
N/Al and microperformativity in a/life arts

Jenms Hausar
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Fusion Energy, the ultimate dream energy
for the future of humankind

-f-.’-*—'.'xﬂ Suk Jae Yoo

SRS SOLIX G
President of Korea Institute of Fusion Energy
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Koreo s indigenous launch vehicle
development - 30 years challenge

2 Jeonghwan Ko

SR T St S| D = SA LR
Director of KSLV-Il Enhancement Program Office, KARI
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An Intelligent and Ethical
Future for All

with Artificial Intelligence

Ria Cheruwvu
World Science Culture Forum 2023

~

Hi! I'm Ria.

= Al SW Architect and Evangelist at Infel

= | work on building tools and processes to
halp make Al easier to understand,
safer, and rmare trustworthy.
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Foundations of Al

Challenge: Find an object around

you that is influenced by Al.

82



Al systems consume and generate
data that influences our decision-
making and the world.
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Al Platform

Data is at the core of
Al System execution

p o PP
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Human-centered Al

.

~

Internet of Things
devices are:

a) Consumers and producers of
data

b} Enablers of actions made by
autonomaous agents,
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Human-centered Al

Technsa! RED

CHaallty assarance Validatsgn CHhedhs

Human-in-the-loop Social Frameworks

Responsible Use of Al Use of Responsible Al

&

~

Translating elements of trustworthiness to Al

pipelines
1 Fiatfarm
16T Trustworthiness for Al: Added Complexity s
Ea==
=
=
| o |

J
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Brainstorming ideas for the future

L

-

Strategies for brainstorming the future

Beainstorm, then Fill in the gaps Embrace a question-  Challenge
validate - ' driven approach assumptions

J

87

World Science Culture Forum 2023



If5to

=

| 22|= 02l (The Future as Science Imagines)

-

The next steps for Al and Responsible Al

01

Foster coprdinated,

cross-disciplinary,
and ethical
innavation

02

Create
opportunities for
the next generation
of Al developers
and ussre

03

Build a strong
community for
mindshare and
atignment on next
steps for society
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Killer thinking: How to think differently
inthe age of Al

HjMd Sung Youn Pak
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The Biggest Challenge

HIYA S Jomes Hooper

LHAM'EX[ 020 EM EFT | 9l K| et afst HiAL
Ph. D Earth and Environmental Science
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The Biggest Challenge
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