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Classical Quantum

L

MO = XUJt=X] HEEH?

l'.IlIIIIIIIIIIIIlIIIII

II|III||I|II|II|I|III

Xy Photons
A

Photons

TIIIIIIIIIIIIITIllll.'IIIIlIH
\II|IIII|IIII|\II]|IIII‘{I

— _— Feynman, Lectures on Physics [ll —_—
d lx; — x5 Y Y d= —

Coherence

™y

A
= Interference

04



oF =0 I Hl S2a|SkAL
xl-7 IE | 2025 EI: | g‘ Global ICT Standards Conference 2024

CE 4 &y & LEIZ2

1)

NOBELPRISET | FYSIK 2025 'Y VETENSKAPS-
THE NOBEL PRIZE IN PHYSICS 2025 AKADEMIEN

F SCIENCES

%
1
H
2
£

John Clarke Michel H. Devoret John M. Martinis

University of California, Yale University & University of California,
USA University of California, USA USA

"fér upptackten av makroskopisk kvantmekanisk tunnling och energikvantisering i en elektrisk krets”

“for the discovery of macroscopic quantum mechanical tunnelling and energy quantisation in an electric circuit”
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KRISS Superconducting Qubit

ol DXl H=x

[ ey | E
KRISS SQUID amplifier for IBS Axion detection

Ground “Rabi”  Tuw

Josephson

i junction i |:‘
AIO g L -
RFin [>T 11 RFout — %“HMM; N .
x\\ i . | Shunlresistor —hmmmwmmuml— gl i 4 f = n 2
" TR Al
) : ! % 111441 1114114 2o 1 Ny ;
........... “ : i glljm %‘%i i M - S
. ) : Input coil I‘\ n i = : s
Coupling capacitor =k Pulse duration s
= ;---_:‘ *Single Qubit coherence time: 30 us
i *Single Qubit gate fidelity: 99.5%

HFEAIA] XA Ol B2 A
Wide bandwidth micro-strip line SQUID amplifier design o A|- '—-I o= oL 1
Application: Radionuclide analysis

Metallic Magnetic Calorimeters at KRISS and IBS = High resolution alpha spectrometers

m Q spectrometers for alpha emitter analysis

m Using meander—shaped superconducting coil
to apply B field and sense magnetic signals. ==

[T sQuUID

SQUID

gold absorber
2.5 % 2.5 0,063 mm?

m MMCs are associated with SQUID readout

Tees
X% % %)
(Geee
X % %)
(Cese

Umimb
EHENR
bl
o) o))

* All of the technologies have been developed.

* A domestic project has been proposed for
radionuclide analysis using MMCs.

*Device fabrication: KRISS
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AH
2 X XH NMR/MRI AEI A|AH iﬂ”l 9
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AHEG: ZH A2A2II] AE XEIIs NAHZED = =2, 5= J10 J1s0/d
o ol e HF O o
o)z 28 HIO| 2 2to S8 =& ot S8
Brain Magnetic Resonance U= WHEX EE g B, HALS 2R
Heart Magnetic Resonance Immunoassay LR A, QALY H O
BEM Lt X A LRI KE—MI 7|“._F ek e
DX ekxict Z7\M= Eot7|= N - E X7
OPEN MRI A=A o= /.\_I—’C-,‘—Hfolﬂiﬁ a4
Portable MRI OjaHe 5H7|= FSU ZELE 75% (3gh
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Neural current

MEG generation

Head surface

Qod

Brain

EEG

Z, Feedback current

)

Cellular current Magnetic field

(Dipole)

Blood flow
(fMRI, PET)




At Ml 714 XEMICH 212717 g3t

Global ICT Standards Conference 2024

2KICH SQUID & &D|=
: Double Relaxation Oscillation SQUID

L

Flux-voltage curve

HIAEZNUATH - S BIOMAGNETIK PARK GMBH '

Voltage  [dV/d®],,., ~ 1 mV/®, AR 24331 Jleold ot A |

l’.“ ~ 100 pVv
0 1 2

Flux (®/dy) i

SRINE0IF-5= SHIZ0|H-EY
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Auditory stimulus £ : -.

on Right ear : g o “_i&

500 kHz tone, i ;g;‘

100 ms duration & - e h |

))) ) Contralateral Primary auditory -
Measurement cortex excitation

~—r : Left lobe after 100 ms

Neuroelectric
current dipole

256 channels (16 x 16)
Photodetector array

Magnetic fields (IT)

0.2 0.1 0 01 0.2 03 04 05
Time (s)
Baseline M100
1110 to -100 ms) 14«1 any (800 90 ms)

Sl

An et al. Saen’rlﬂc report (2022)
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Bit Qubit +
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100 years

Fastest
supercomputer

Quantum 1 minute
Supremacy
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Quantum
computer

Problem size

- 23 OolH 37| N, ¥12|F YA (AZH TIN) — 7+ =2 Xt==(Big 0) O(1), O(N), O(2N)...

- YXAFH HE ST T (query complexity): 2220 EE2 % H(O), A =7t B A Lhx)
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SDK adapters

cirg IQM Pulla

A

| Qiskit | Cuda Quantum

1

HPC Infrastructure

I

Quantum Access Node (QAN)

I1QM Quantum Computer
(Quantum Resource)

Cryostat

T

QCCSW server

QPU
(1QM Quantum Computer)

CoCos
Middleware

Station Control
1

Electronics — IQM Quantum
Control System (QCS)

Control electronics rack
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HPC Users
Programming
Interface

e

HPC Node 1

HPC Node 2

HPC Node 3

HPC Node N

SS322Y |dY
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=1 [l B0

Workflow
Scheduler

Resource
Manager
Management
System
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Quantum
Servers

IQM Quantum
Computer
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