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Ç A wide variety of nanomaterials and nanostructures - studied

extensively in the lab - are trying to reach the status of industrial use

in various industries (medical, automotive, energy, security, space,

etc.).

Ç The same is valid for magnetic nanomaterials, which try to penetrate

state-of-the-art applications in IT (magnetic logic, spintronics, novel

data storage media), energy (energy harvesting, magnetic

refrigeration, nanomagnets), medical research (cancer diagnosis and

treatment, MRI, drug delivery, micro- and nanofluidics) or climate

monitoring (sensing).

Ç Limitations and inertia of industrial sector, especially large companies

(e.g., adoption of novel materials to replace silicon steel)

Ç Require significant investments (workforce, equipment, know-

how, IPR)

General approach
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Current technological limitations of the microelectronics industry based

on semiconductor integrated circuits significantly affect the pace of

progress in information technology (IT) applications.

Thus, the IT industry is in search of a reliable successor for the

silicon technology­ spintronics, magnetic logic, magnonics

Bottleneck creates opportunity
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Bottleneck creates opportunity

Vertically oriented nanowires (top 

left, middle) illustrate how electric 

current is used to slide tiny 

magnetic patterns around the 

nanowire ñracetrackò where a 

device can read and write data. A 

device reads data from the stored 

pattern (top right) by measuring the 

magnetoresistance of the patterns. 

Writing data (the two images below 

the read head) can be done by 

applying an electrical current to a 

second nanowire at a right angle to 

the data-storing wire. It is possible 

to fabricate the nanowires in a 

vertical array (middle right) and 

horizontally (bottom two images).

S.P. Parkin et al., Science 320(5873) (2008) 190
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Magnetic microwires ­ nanowires (RQ)
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Ç new measuring techniques need to be designed and

implemented, adequate for reduced scale sensitivity

Challenge: characterization @ nanoscale

Since the glass-coated nanowires and submicron wires are very tiny

materials, the conventional methods for measuring their magnetic

properties are not sensitive enough.

Consequently, we used:

1) a specially designed fluxmetric equipment - for magnetic

measurements
Corodeanu et al., IEEE T Magn 47, 3513 (2011)

2) a modified Sixtus-Tonks method specially designed in our lab for very

thin samples ïto determine the domain wall velocity along the wire

length
Corodeanu et al., Rev Sci Instrum 82, 094701 (2011)
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Ta = 6500C

ta = 60 min.

AQ

Novel structures in magnetic nanowires - peculiarities

Chiriac et al., Crystals 7(2), 48 (2017)
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InLens detector

Ta = 6500C

ta = 60 min.

TT @ 5500C, 60 min.

Fm = 320 nm; tg = 5 mm

TT @ 6000C, 60 min.


