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Sistemi Nanomagnetici: 
 Memorie non volatili (Hard Disk, MRAM)
 Sensori (GMR)
 Oscillatori nel range dei GHz (telecomunicazioni)
 Onde di spin con lambda micro- o nano-metrica
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Nobel prize 2007!
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Artificial photonic or magnonic  Crystal (PC)
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http://www.mediatheque.lindau-nobel.org/videos/31412/the-present-and-future-impact-of-spin-electronics-on-the-information-and-communication-technologies-2012/laureate-fert
http://www.mediatheque.lindau-nobel.org/videos/31412/the-present-and-future-impact-of-spin-electronics-on-the-information-and-communication-technologies-2012/laureate-fert
http://www.mediatheque.lindau-nobel.org/videos/31403/from-spinwaves-to-giant-magnetoresistance-gmr-and-beyond-2008/laureate-gruenberg
http://www.mediatheque.lindau-nobel.org/videos/31403/from-spinwaves-to-giant-magnetoresistance-gmr-and-beyond-2008/laureate-gruenberg


Magnonic Crystal (MC)

1D. Multilayer          Array of interacting stripes       Periodic profile of magnetic properties

2D. Array of interacting elements           Array of holes embedded into a ferromagnetic film

3D. Macroscopic ordered magnetic arrays

(Protein based colloidal crystallization technique) 
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Power on the sample ~ 3mW

Scanning micro-focused BLS 
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In-situ optical measurement
(UHV chamber)
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Collective spin modes in dipolarly 

coupled stripes  1D-magnonic crystal

NiFe Antidot arrays with different mesh
2D-magnonic crystal
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MuMax 3 micromagnetic simulations
Dots saturated along the long-axis
by an external field H= 1 kOe
Thickness d=1.5 nm

 100𝑛𝑚 × 50𝑛𝑚

Eigenmodes of elliptical nanodots: a computational study
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Band structure of 1D-MC  consisting of alternated stripes

Ms 730 kA/m

A 10 pJ/m

p 300 nm

w 150 nm

SAMPLE A t 2 nm

SAMPLE B t1 2 nm

SAMPLE B t2 4 nm

FM
HM

FM
HM

https://www.ptb.de/empir2018/de/tops/home/

Nanotecnologie in Umbria – 25 ottobre 2021 Giovanni Carlotti                                                                                                            



CCW 

(0.8 GHz)

BR 

(4.5 GHz)

CW 

(12.8 GHz)

Eigenmodes of Néel Skyrmions
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Skyrmioni magnetici: catena - risultati

D=1.0 mJ/m2 D=1.5 mJ/m2 D=2.0 mJ/m2 D=2.5 mJ/m2

Chain of skyrmions: 1D magnonic 
crystal

Magnonic bands, with either positive

or negative dispersion, are formed

starting from the eigenmodes of the

isolated skyrmions (low-DMI) 
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Nanomagnetismo@UniPG

 Sistemi nanoscopici con proprietà che emergono quando la 
dimensionalità viene ridotta alla scala nanometrica.

 Possibilità di formazione e training sia teorico che  sperimentale. 
Simulazioni numeriche agli elementi finiti

 Stretta connessione con AiMagn (Italia) e Spintronic Factory (EU)
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