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Q - 3 \ \ — SPIN-WAVE-BASED COMPUTING FOR

FUTURE ELECTRONICS

Csaba Gyorgy (Pazmany)
2022, 10. 17. 09:15

ROLE OF E-E INTERACTION IN

QUANTUM ELECTRONICS *

GRAPHENE WORKSHOP 6 CONGRATULATIONS TO DR. BALINT FULOP

The graphene workshop organized for the
6th times was a great success with leading
scientists from all over Europe. See you next
year!

Congratulations on succesfully
defending his thesis work titled
"v.d.Waals heterostructures: from
fabrication to hydrostatic pressure
experiments”

http://nanoelectronics.physics.bme.hu/

ANDREEV SPIN QUBITS
Zoltan Schertibl

2022. 10. 10. 09:15

ROLE OF E-E INTERACTION IN
ANDREEV SPIN QUBITS
Zoltan Schertbl

2022. 09. 27. 14:30
THE MATTER OF QUANTUM

Email:
makk.peter@ttk.bme.hu
csonka.szabolcs@ttk.bme.hu



The Quantum Electronics team

6 senior researchers, 3 Postdocs, 10
PhD students, 6 MSc, and 3 BSc



Research directions

Novel 2D and \
correlated materials 7 )

Superconducting
circuits and qubits

Spintronics




Quantum Computing?

Google says quantum computer completed

10,000-year task in 3 minutes, 20 seconds

MAGYAR
TUDOMANYOS
AKADEMIA
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MTU COVID MTA Koztestiilet Kutatds Hirek Pélyazatok Keresés Q

Lendiiletes kutatok mesterséges atomokra
épitenék a jov6 kvantumszamitogépét

A kvantumszamitégépek alapjat jelent6 kvantumbitek gyakorlati
megvaldsitdsa a mai napig hatalmas technoldgiai kihivas. A BME-n
miikddé Nanoelektronika és Egzotikus Kvantumfazisok Lendiilet-
kutatécsoportok Uj eredménye szerint az altaluk eléallitott mesterséges
atomok hasznalata vezethet el egy iparilag is hatékonyan alkalmazhaté
gyartasi eljarashoz.
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Quasiparticle
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1D wire-based architectures

2D material-based
architectures




Novel supra-semi qubits

124
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Protected behaviour?



Spintronics

Novel magnetic architectures

a  Two-terminal Three-terminal

STT-MRAM SOT-MRAM
Bit line: read/write

Pinned layer

Free layer

line

B H57

TSWIC SOT MRAM wafer




v. der Waals heterostructures

Colossal magnetoresistance in 2D
heterostructures!

let

T=10K

Example: Pt/Fe5GeTe spin-orbit torque
Canted M ' ‘ ‘ g

ACS Nano (2025)




Device fabrication

200 ym EHT = 5.00kV Signal A = SE2 Date :28 Aug 2015
WD = 49mm Photo No. = 19347 Time :10:54:01

¥

Fabrication at BME & MFA
(Energy Research Institute)

PHRSE §
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Ultra-low T measurements

— T= 10mK-300K

' Nagyfrekvencias technolégia
Elektromos transzport mérések
Nagy magneses terek 17T-ig
Hélium cseppfolyodsitd



Research networks
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Study here!

Nanophysics seminar
The schedule of the seminar (spring, 2013)
Previous seminars
Recent interesting articles
navigation Interesting articles for future seminars
. Wi
= Wanuals
= Nanephysics seminar

= Soid state physics
seminar
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:Quantum Computing Architectures

ICourse Information, 2018

= Lecturers: Andras Palyi, Péter Makk

l. Responsible lecturer: Andras Palyi B M ETEI ] H Fle

[ Language: English Course data
= Lecation: building H. room H601

= Time: Wednesdays, 12:15-13:45

I" Neptun Code: BMETE15MFB0

Slides

11 Balogh Zoltan (EA), Gubicza Agnes (JC) 2012, november 29.

Requirements, Informations

CNURSF INFARMATINN

BMETE11MF53

Course data

Course name: Fundamentals of Nancphysics
Neptun ID: BMETE11MF53

Responsible teacher: Andras Halbritter
Department: Deparfment of
Programme: Courses for Physmst MSc students

Course data sheet: BAETETTMFSS

Requirements, Informations

COURSE INFORMATION

® Lecturers: Andras Halbritter, Szabolcs Csonka, Peter Makk

Course name: Transport in Complex Nanostructures

l. Schedule: first lecture: Sep 5; no lecture ol Neptun ID: BMETE11MF24
Responsible teacher: Péter Makk

- Credis: 3 Department: Department of Prysics  BMETETIMF58

= Exam: Short written test + oral exam. Date | Programme: Courses for Physicist M! '
Course data sheet: BVETET 1MF24 Tantargy adatok

Targy cime: Manotechnolégia és anyagtudomany

Neptun kod: BMETE1 1MF58

Felelos oktatd: Dr. Csonka Szabolcs

Felels tanszék: Fiziko Tanszek
Képzés: M5 fizikus

Tantargy adatlapja: SMETET TMFSE
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: Kisérleti fizika

I helyezett Pro Progressio alapitvany kilondija
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| Szupr; 6 F vizsg keresztkorrela
Szerzo: Berke Martin
Konzulens: Dr. Csonka Szabolcs (Fizika)
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After studies:

ETH, Princeton, Uni Basel,
Tech. Univ. Delft, Univ.
Manchester, Grenoble,...
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Labor kepek

Fenyespuszta - GroupMeeting




Thank you!

Email: csonka.szabolcs@ttk.bome.hu, makk.peter@ttk.ome.hu



