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Nano y Microhilos Magnéticos

= Whiskers' de hierro (tesina 'y tesis), (1974-80)

- Cintas | Amorfas (postdocs), anisotropias magnetoeldsticas (1981-91)
- Microhilos amorfos, GMI, Biestabilidad Magnética.(1992-2000)

- Micro & Nanohilos, formacion de un Laboratorio/Grupo (2001- 2008)

- Nanobhilos cilindricos: estudios mas recientes (2009-2017)

WD HV

mag spot

det |Landing E 4 um
vCD | 3.50 keV ICMM-CSIC

30000 x| 5.0 mm | 5.00 kV | 3.0



- Laboratorio de Magnetismo UCM (5° Curso Fisicas) 1974
Montaje de la prdactica de Resonancia Magnética Nuclear

- Koninklijke/Shell laboratories, Amsterdam, Verano 1974
(Beca IAESTE)

C!3 Spin-Lattice relaxation times and Nuclear Overhauser
effect of olefins adsorbed on Na exchanged zeolites

Tesina (Nov. 1974)




Tesis: Laboratorio de Magnetismo UCM, 1975-80
Efecto Wiedemann inverso in whiskers de hierro
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IEEE Transactions on Magnetics Vol. MAG-13, No. 5, September 1977
INVERSE WIEDEMANN EFFECT IN {100) IRON WHISKERS

A. Hernando, M. Vdzquez, V. Madurga
and J. Becerril

Lab. of Magnetism. University Complutense
Madrid. Spain
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b Figure 2. M_-H, curves for the whisker
. u-1 twisted 5°. “Thé amplitude of circular
. fleld is:0.1, 0.3, 0.6 and 1 (x1000)A/m

Figure 5. Experimental and theoretical
curve for a {100} iron whisker




Postdoc en Max-Planck-Institute fiir Metallforschung,
Stuttgart, 1981-83 (Beca A.v. Humboldt)

Cintas amorfas: Anisotropia Magnetoeldstica, Distribucion de tensiones,
Estructura de dominios, Aproximacion a la saturacion, Exponentes criticos
i Inadtn e Thovesioshe s dmgenndts Phyolh duf D kidersil Bowsgor Helmut Kronmiiller supervisor

The Effeet of Tensile Stresses on the Magnetic Properties
of CossFe;NiySiy B;s Amorphous Alloys
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7-—1 =2 7_3;” e (“) ("' ja* ) and fractional volumes, V; and V, respectively. Different combinations of local magneto-
A3 ".. =% |“) 1‘ (0- (I] “ — 2m (an striction constants and fractional volumes have been chosen so that, in all the cases, the
HoM's £ macroscopic value of the magnetostriction is 4, = +0.64o. Nevertheless, some remarkable
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where m (00) is the value of m, for very large applied stresses, we find
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Fig. 4 M agnetization curves for different applied stresses for the case of two phases with positive (4y)
gnetostriction and fractional volumes ¥, and V;, respectively. a) 2, = 08,4, = 0.2,
)4, = 10,4, = 1.0, , =08, 1, 02:0)4, = 11,4, = 1.4, V, = 08,V; = 02;
d) 4, 02, ¥, =035, l, =05¢e) iy = ]N, =02, = (),4. V; = 0.6. Note that in all
the cases 4, = +0.64,




Ley de aproximacion a la saturacion

Exponente critico de la magnetostriccion
phys. stat. sol. (a) 115, 547 (1989)
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- Postdoc en Danmarks Tekniske Universitat, Lyngby,

Invierno 1984-5 (NATO grant)
Magnetostriccion e Imanacion a saturacion

MAGNETOSTRICTION AND OTHER MAGNETIC PROPERTIES OF Co-Ni BASED

AMORPHOUS ALLOYS

M. VAZQUEZ * A. HERNANDO ** and O.V. NIELSEN
Department of Electrophysics, The Technical University of Denmark, DK-2800 Lyngby, Denmark

Received 4 February 1986; in revised form 20 March 1986
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saturation polarization J, coercive fields H_ and saturation
magnetostriction coefficients A, for (Coy_ Ni, )5 SiysBy, al-
loys.
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Fig. 3. Temp dependence of the g
striction coefficients A, for (Coy _,Ni )7s8i;sByq alloys.

tostriction, respectively, for all compositions.

In earlier works [4-6], a law relating the tem-
perature dependence of J, and A, was found for
Co-Fe and Co-FeNi based amorphous alloys,
described by

A(T) = o[ 4(T)] + BL(T)]. ()

Technical University
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Fig. 2. Temperature dependence of the saturation polarization

A\ (T)=a[(T)] +B[L(T)].
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Fig. 4. The data from figs. 2 and 3 fitted to eq. (2) in the text.



Vuelta al Laboratorio de la Complutense, 1985-89

Cintas Amorfas: Anisotropias Inducidas; Magnetostriccion; Torsion
Primeras Tesis: Cristina NdAez de Villavicencio: Julian Gonzdlez

A NEW, SIMPLE MEASUREMENT OF THE MAGNETOSTRICTION CONSTANT
IN METALLIC GLASS RIBBONS

INDUCED MAGNETIC ANISOTROPY AND CHANGE OF THE MAGNETOSTRICTION BY
CURRENT ANNEALING IN Co-BASED AMORPHOUS ALLOYS

M. VAZQUEZ, J. GONZALEZ ' and A. HERNANDO

A ¢ % Laboratorio de Magnetismo, Facultad de Ciencias Fisicas, Universidad Complutense, 28040 Madrid, Spain
C. NUNEZ DE VILLAVI . A
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Fig. 7. Dependence of the magnetostriction for the

Fig. 10. A as a function of the temperature T, H, =120 Am ™', /=20 mA. Sample 4 (Feg 5C0g.95)75Si15Byg-

(Coy0sFeg0s)75Si10Bys alloy after current annealing for 180
min at different temperatures [360 mA (@), 440 mA (x), 560
mA (v), 600 mA (O)].
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Figure 7. Dependence of switching field on applied tensile stress
for a FeSiB in-water-quenched microwire (length = 12, 9.9, 8.4,
and 6¢cm) (a). (Reproduced from AM. Severino er af., 1992, with
permission from Elsevier. © 1992.) Bitter image of the domain
structure at the surface of a torqued microwire (after Hernando
etal., to be i . and torsional e of e for
a bistable Fe-based microwire (b). (Reproduced from M. Vizquez
eral., 1991, with permission from Elsevier. © 1991.)




Incorporacion al CSIC, Serrano 1989-1992

Primeros estudios en microhilos Amorfos y Nanocristalinos
Tesis de Cristina Gomez Polo. Pilar Marin

- Biestabilidad Magnética: Longitud Critica: Dominios

- Aleaciones Nanocristalinas, Microstructura & Annealings T
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Fig. 3.- The hysteresis loops for an Fe-rich amorphous wire having
different length.



Instituto de Magnetismo Aplicado (1992-2000)
Acuerdo UCM-RENFE-CSIC

Excelente experiencia de grupo:

- organizacion de investigacion,

- elaboracidn de proyectos,

- formacion de estudiantes, 8 doctores
W - visitantes extranjeros, 12

eS8 - colaboracién con empresas / patentes

o e R W R
Materiales Blandos;

Cintas y Microhilos Amorfos
Nanocristales

Peliculas delgadas

Sensores Varios

Apantallamiento electromagnético




Instituto de Magnetismo Aplicado (1992-2000)
investigadores visitantes
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Instituto de Magnetismo Aplicado (1992-2000)
Arcady Zhukov (Biestabilidad Magnética, alta magnetostriccién, sensores)
Galina Kurlyandskaya (Giant Magnetoimpedance, magnetostriccién cero)
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Figure 4. (a) Magnetization profile at the remanence (*),
before (o) and after (@) switching for an Fe-rich amorph
wire (a). (Repreduced from M. Viazquez er al., 1995, with perr
sion from IEEE. copyr lghr ]995) The evidence of bistability
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Figure 19. Evolution of magnetoimpedance response
microwire under applied torque (a). (Reproduced from
et al., 2003, with permission from the American Institute of
© 2003.) Asymmetric torsion impedance after a helical an
is induced by torsion annealing (b). (Reproduced from M.
er al., 2003, with permission from Elsevier. © 2003.)



Visitas/Conferencias Internacionales
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INTERNATIONAL WORKSHOP ON MAGNETIC WIRES

San Sebastian (Spain), June 20-23, 2001

Organized & Sponsored by:
Ministerio de Ciencia y Tecnologia
Consejo Superior de Investigaciones Cientificas
Universidad del Pais Vasco
Universidad Publica de Navarra
Gobierno Vasco
Excmo. Ayuntamiento de San Sebastian




Instituto de Ciencia de Materiales (2001 -2008)
Formacion de un Nuevo Laboratorio/Grupo

Aspectos a tener en cuenta para alcanzar
contribuciones originales:

- Produccion autonoma de muestras
- Medidas experimentales originales
- Personal investigador

Finanzas: solicitar friamente
todo tipo de proyectos

Lineas de Investigacion:
Microhilos:

Arcady Zhukov, Rastislav Varga.: Giovanni Badini-Confalonieri
Nanohilos:

Kornelius Nielsch; Manuel Hdez-Velez: Kleber Pirota; Victor Prida
Magnetismo de Superficie, MFM:
Agustina Asenjo




Sintesis electroquimica de arreglos ordenados de nanohilos

1st anodization Removal of alumina

Anodic Aluminium Oxide,
2nd Removal of Removal of AAO, membrane
Al layer barrier layer

_____ — ]->[

Potentiostatic
electrodeposition

tbe membrane— N



Hysteres:s loops & Spin imaging: VSM & SQUID vs. VF-MFM & MTXM

a :# MFM imaging of Ni nanowires
S (d=180 nm, L = 2 um) |

109 ™" Ciclo sQUID
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MTXM imaging of Co nanowires (d=35 nm, L=150 nm)
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Advanced Light Source,
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MTXM: line 6.1.2;

Co edge (778 eV)
Collaboration P. Fischer
Open Surf. Sci.
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Unexpected temperature dependence of Magnetic Anisotropy
Arrays of Ni, Co Nanowires with different length (500 to 2000 nm)

Change of magnetoelastic contribution with temperature
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in collaboration with
Un. Campinas (M. Knobel)
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Strong influence of magnetoelastic anisotropy induced by:

a) Different thermal coeficients of wires & matrix
b) Length dependent Young’'s Modulus (surface tension)

0 50 100 150 200 250 300
T(K)

Pirota et al. Phys. Rev. B 76(2007)233410
Navas et al. J. Appl. Phys. 103(2008)



Antidot Py array preparation by ion-beam sputtering on
ordered porous alumina

UANAANRUANAAN

D=105 nm; FeNi
layer thickness ~20 nm Holes
Lenght ~4 um
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Py antidot array on self-assembled template

Karla, Wagner



Py Antidot Arrays by X-Ray photoemission electron microscopy

XPEEM equipment

at BESSY II synchrotron, Berlin
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Instituto de Ciencia de Materiales (2001- )
Puesta a punto de un Nuevo Laboratorio

3 equipos de solidificacion ultaradpida:
hilos, cintas y microhilos cubiertos de pyrex



Families of Metallic Glasses (as produced in ICMM/CSIC, Madrid)

Mg ~sptin amorp hous ribbons In-water-quenched amorphous wires

10 to 60 um thick /
100 {150 um diameter <>

Glass-coated amorphous microwires

1-20 um
diameter

A\ g™

Bi-magnetic

uptogoum Microwires
diameter




Domain Wall & Dynamics
Rastislav Varga. Giovanni Badini-Confalonieri (Karin, Jacob, Germadn)

Single domain wall &

fundamental dynamics studies o]
. . 650
DW motion equation 60
.. . E 550
mX + Bx + ax =2M H " <o)
450] .
Damping mechanisms 4004 ——
H (A/m)
kM (T)? , T f, - eddy currents
=B.+ B, +B, = ———+kMJ(T)P(1+rAT)]"? + ks ' )
B=B.+ B+ B p(T) 2[M(T)( rAT)] 3T .- spin relaxation
B, - structure relaxation
Varga et al.
Phys. Rev. Letters 94 (2005) 017201 _—
400+ v=1,36({H+123)
— ] o P i ﬁ'
| v="S'(H — Hy)
v = S(H - Hyp) e 3531135 P would reflect the
s o interaction DW with
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Varga et al.
J. Phys.: Condens. Matter 20 (2008) 445215



Trapping and Injecting Domains Walls: Sixtus & Tonks-like Experiment

Driving field coil

Pick up coil 1 Local field coil IPiCk up coil 2
4.35 cm 4.35 cm
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11 cm Magnetlc Wire

Antiparallel local-field configuration:
The Local field opposes the Drive field

e

B H, <H, or H, <H,

>

inj

H o Trap

r

Ml |

Vow =
Scheme of domain structure after a standard Domain Wall, DW(,,
moves under drive field, H,., plus antiparallel local field




Trapping a domain wall: Antiparallel local-field configuration
Velocity, v, of the standard wall,

800 -
NO TRAPPING DW.,, under drive field H,.= 170 A/m,
< . .
> as a function of the antiparallel local
TRAPPING :
b et * | field, H;.
700 Lo | The wall gets trapped at H, =610 A/m
o mg
. 11,
E v ..o
- DW,, trapped at :‘
4.27 mm to the left”"
of the local coil  * dv
Experimental (blue) & calculated (red) mvd—Jr Py +kx =2u,M_S (H T H; (x)]
X
5000'160'200'360‘400'500'60'6'700'860'900
H, (Am) .
ool 435cm 435cm / Eﬂom
c&&a&&c&&&&&@&e@{e&&@e&w— T HoHue

(Arm)

11 cm

H

Drive field

-100 -

32 360 400 440 480
ey % t @)
-200 I I I I
0,000 0,001 0,002 0,003 0,0

Local field

t (ms)

. . Vdzquez, Basheed, Infante and Perez - 0 1 . %ms)
Pick up 1 Pick up 2 Phys. Rev. Letters 108,037201 (2012)



Observando como se aniquilan 2 paredes moviéndose en direcciones opuestas

Fe;4Si;oBgC3; microwire
(d,.:=20.5 um, D,,;=30.5 um)

microwire

* ¥y Y Y Y DW, H =
. A A A A <
Pick-up S2 S3 > 1 <
coils Si blue pink - A A A A
S1 S2 S3 sS4
H=0
> -
A A A A
S1 S2 S3 S4
DW,, H &= DW.,.,
v S \/
S s W <
For H,,,=-281 A/m, signals at S2 (blue) and-54 T 7 /S T
(gr'eenf are picked up simultaneously. s1 S2 S3 sS4
Also, signal in S3 (pink) has higher amplitude
and reduced width. DW,,, and DW,,, arrive to S3 simultaneously:

We are observing the collapse of two single

A. Jimenez, R.Perez del Real and M. Vdzquez, domain walls moving along opposite directions

invited talks at JEMS Sept.2012, Parma (EPJ 2013)
and at MMM, Jan. 2013, Chicago




Know-how at ICMM/CSIC: Magnetic Nano and Microwires

1- Materials Production at Labora torz scale

M (T)

Melt-spinning unit under controlled
atmosphere, ICMM/CSIC

Production & Magnetics
amorphous ribbons

Amorphous Wire
Domain structure

Amorphous wires
(in-rotating-water)

|

: Q

-0,1

glass-coated microwires

0,1
H (Oe)

(a)

H(Am)

Reporting Giant

MFM image of Ni

nanowire array
- . -"!
First studies in I gg d

Arrays of Magnetic Nanowires
Autonomous Fabrication

Metallic & Polymeric
nanoporous membranes

Bimetallic bimagnetic /
microwires

1980-1900 1989

Magnetoimpedance in =0
. . pm e
amorphous microwires -+
Autonomous Fabrication of Multilayer Radial ‘_” ray of
Amorphous Wires and Microwires nanowires
Microwires? |
1993 1994-6 2002 2005 2006 2007 2008



Know-how at ICMM/CSIC: Microwires and sensing devices
2.- Wire Sensor & Technological Developments

vimy)

s
lge M

DC current sensor based on M|
(Unitika wire) for power

electronics
A

Magnetoelastic Pen for Siganture
Identification

Ml in glass-coated microwire (Patent)

.— magnetische Spitze (100um)

__— Spule

Sharpned Amorphous
Wire Tip for SPMTM

[

&

Ganancia (dB)
s ﬁ 5

T T
9 10

Frecuencia (GHz)

Glass-coated Microwires in

T T
1 12 13

Bimetalic Wire with
helical anisotropy
(Patent)

Magnetic Shape
Memory Wires
(Patent)

—

Microwires for Flux-Gate
sensor (Quantec Geotech,

Montreal) \

New-generation 1
micron-size Wire for

Toyota Group)
5.5+
5.04| 24mA/cm?; 75min /AA"‘
454 100mV A
4.04| —=—1MHz A
3.5]| —e— 100KHz S
3.0 4+ 10KHz ey

ALfH) 5 6
20
1.54

Magnetic Encoding based polymeric films for =
on bistable glass-coated electromagnetic screening T H % b % e
. . T(°C)
microwires Multifunctional Sensor baseﬂi
on Multilayer Microwire
(Patent) I
1996 1997 1999 2000 2003 2006 2007 2008-9



6 Patents based on Multilayer Microwire

FffiB/CONi (Soft/Hard) FMR absorption Rhimou ElKammouni
) 250
~ 1 ym CoNi FeSiB/CoNi [ Sk
= 1 ] — m
% 0.6 20 p=0.77 FMR1 15kA/m
@ 0,0 1504 oo =3HM [ Sskam
\C—)| ~ 30kA/m
< 06 f 1007 —— 35kA/m
= ‘ —— 40kA/
19 501 N — 45kA/m
40 200 0 20 40 . M
H (kA/m) 0 2 4|:(GHZ)6 8 10
Temperature & Stress sensor (EU) Microactuator based on bimagnetic
6. Badini, J. Torrejon, K. Pirota, asymmetric core/shell microwires (2017)
H. Pfiiztner et al. (2007) EU/Russia (Valeria Rodionova)
i
l 300+ 6.3%/°C o 314.0 pm ——
LCR l' b 2400+ Wt =6um J
meter l 180 e e
l| ‘o:i 120+ /./ <
' o] /_/./'
0 - ———
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Instituto de Ciencia de Materiales (2001- )
Organizacion de Congresos, Intermag 2008
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con los Nobel Peter Griinberg y Albert Fert, y la ministra Cristina Garmendia



Instituto de Ciencia de Materiales (2008-2017)
Visitas de investigadores y Distinguished Lecturers
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Instituto de Ciencia de Materiales (2009-2017)
Grupo de Nanomagnetismo y Procesos de Imanacion

- Magnetismo de Microhilos:
control sobre paredes individuales

- 8 Patentes: sensores diversos,
diseho de nuevos microhilos

- Proyectos con empresas

Aichi (Japon),IBM (USA), Micro-Epsilon Messtechnik (Germany),
Quantec Geotech (Canada), AIRBUS (France), PREMO (Spain)

- Suministro de microhilos & proyectos
(Un. Pub. Navarra, ..)



Coordinated European Projects

“Magnetstrictive bi-layers for multifunctional sensor families” 2003-2007 EU-Growth
IPs: H. Pfltzner (Techn. Un. Vienna), M Vazquez (CSIC), Cardiff Un. (T. Moses), Fiat
(J.Chiricco), ELCAT (Germany).

anolayer
Blmagnetlc microwire ﬁ

Single phase microwire

Electrolyte solution
(CoNi, Py,...)

BI-PHASE

- “Magnetic nanoparticles combined with submicron bubbles for oncologing imaging
(NANOMAGDYE)” 2008-2012, FP7-NMP-2007; IPs: G. Pourroy (CNRS, Grenoble), |
Bernhard (Saarland Un.), M. Vazquez (CSIC), P. Chirico (Softech, Italy), P. Vertesy (Hungarian
Ac. Sc.)

- “Rare Earth Free Permanent Magnets (REFREEPERMAG)”, 2012-2016 FP/NMP.2011
IPs: D. Niarchos (NCRS, Athens), M. Vazquez (CSIC), M.Farle (Univ. Duisburg-Essen),
J.Fidler (Techn. Un. Vienna), O. Erikson (Un. Uppsala), S. Fahler (IFW, Dresden), F.Ott (CEA,
France), G. Viau (Un. Toulouse), Magnetfabrik Bonn, Wittenstein Cyber Motor.

Position Sensor &

Md v Tachometer




Instituto de Ciencia de Materiales (2009-2017 )
Grupo de Nanomagnetismo y Procesos de Imanacion

Magnetismo de Nanohilos aislados
Cristina Bran

Agustina Asenjo; Rafael P del Real; Oksana Chubykalo-Fesenko

Diferentes tipos de Nanohilos

30000x | 50mMmm | 5.00kV| 3.0 |[vCD | 3.50 keV ICMM-CSIC



Various families of magnetic nanowire arrays
prepared by electrochemical route at ICMM/CSIC, Madrid

1.- Uniform Nanowires:
Nanodots, Nanowires
(reduced diameter, combined with ALD)

Co/Cu
multisegmented

2.- Modulated Nanowires :

a) Longitudinal
Multisegmented, Multilayer,

b) Radial —

Nanotubes, Core/Shell Fe&Au core&shell

Ni nanotubes

CoFe diameter

c) Diameter Modulated modulated Co nanowires

&

3.- Radial nanowires in Cylindrical template Ruy ﬁﬂ“\\\

v




Tailored Geometry & Composition (Co, Fe, Ni & alloys)

20 to 200 nm Diameter
100 nm to 40 um Long Nacho, Oscar

FeCo Diameter- modulated

-

MFM image

FeCo/Cu Bamboo-like
(antinotches) modulated

Multisegmented FeCo/Cu
with increasing FeCo
segment lentght



Anisotropy & Composition
modulated

CoFe (bcc 110)

Co (hcp 002)

HaaDAC IS

Yuri Ivanov, Jurgen Kosel

Fe/Fe;O, core/shell (KAUST)
nanowire (KAUST)

Fe/Au core/shell
nanowires




Crystal Structure; Domain Structure: Magnetizat. Reversal

. (b) = Co hcp ® Ni fcc

8000 . _a) Co_Ni_
40001 = = Au (220) | =
1 24 { 7 A1) . . . .
o=k = Single Domain in fcc Co;sNiys
_ 500+ B e | b cossNisJ o o
= 1 = 8= y
< 250' :: S ~
EES ER S P
800—: 'g .:- c) coasNi1s
400f & 3
0 A A el N
‘ 30 40 50 60 70 80 90 100
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€o,Ni100-x) allow nanowires

(a) MFM image,
(b) Remanence: micromagnetic simulated
(c) MOKE (black) and simulated (blue) loops = 05

04 02 00 02 04
H (kOe)



Magnetic Force Micr'oscogx & Electron Hologr'aghx imaging

Topographic AFM (a) and
Magnetic MFM (b) images of FeCo modulated NwW

Interpretation of bright and dark MFM contrasts

Axial Domain and stray fields at modulations

SEM (a) and Electron
Holography (d) images
of the magnetic flux

E. Snoek, Toulouse
A.Asenjo

L. Robriguez, C. Bran, E. Berganzal
et al. ACS Nano 10 (2017) 9669



Photo-emission electron microscopy with X-ray magnetic circular
dichroism (PEEM-XMCD): surface and bulk spin configuration

Shadow: Nanowire:

|

\[

Transm. Digect

Transmission
mc'\de“t

x_t‘a‘.;
*’\M\N\ Imaqging Transverse and Vortex domains

-~ hep CogsNiy 5

hep, fec
6_06_5M15

. ' C. Bran , L. Aballe et al.
g { f 7. Mater. Chem. C 4 (2016) 978
-

“ - ~ Bran et al

(Phys Rev Sept2017)

Transverse Domain Vortex Domain



Simulated Domain Structure
in CoNi alloy nanowires:
Vortex and Transverse Domains

hcp crystals: fcc + hep crystals:
:  Mostly Vortex domains . Transverse and Vortex
(@) CogsNiys (b) CoggNizs «Jomains

-1 -050 05 1

JA Ferndndez-Rolddn & O. Chubykalo-Fesenko



A
Multisegmented FeCo/Cu NWs: magneto-optic Kerr effect

Profile of
magnetization
switching

Local hysteresis
loops

Jessi Meyer
Ester Palmero
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imaging

Multisegmented Nanowires, MFM

ing FeCo segment lenght from one end

FeCo/Cu with increas

Eider Berganza
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FeCo/Cu with increasing FeCo segment lenght from one end

Stepped motion of the single domain wall  (PEEM-XMCD
Satarated @ 648 e (polarity B) 360 00 (A potarity)
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A colloidally stable water dispersion of Ni nanopillars
as efficient T,-MRI contrast agent
Bafiobre, Rivas et al., J.Mater.Chem. B, 5 (2017)3283

A 14 T
1] 147 »
- 1.-1
101 r,=82(7)mM-s
o~ 3T
= 6
N
4 11
] r,=28 (1) mM’s
0 T T T
0.05 0.10 0.15 0.20
3 Ni (mM)
A) Transversal relaxivity (r,) of a water solution of PAA- / ~\
coated Ni nanowires at 1.41 T and 3 T at 37 eC. Water 50 100 150 190 uM
B) T, map of PAA-coated Ni nanowires acquired at 3 T ﬂ . .
and 37 eC.
LongT, Short T,
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Contactos Hispanomericanos
Latin- American Workshops
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named after the first President
of Russia B.N.Yeltsin
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Recientes actividades de internacionalizacion

20th International Conference on
MAGNETISM
Pre-register '

IUPAP, ICM 2015

IEEE Magnetics Society Summer School
Santander, 2017
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Magnetic Nano-
and Microwires

Design, Synthesis,
Properties and Applications

Edited by Manuel Vazquez
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@ E ETICS ‘

IEEE Magnetics Society (http://www.ieeemagnetics.org/)

What is the IEEE Magnetics Society ?

a) One of 46 Societies/Councils from the IEEE (Institute of Electrical and
Electronic Engineers)

b) MagSoc is the 52 Years old, worldwide largest (over 3,000 members)
non-profit Association dealing with magnetics

c) Managed by Volunteers, supported by professional administration

Presidency of IEEE Magnetics Society, 2017-18



@ E ETICS’ Constitution + Bylaws
Governed by the Administrative Committee

Conferences (Intermag, MMM)
Officers (2 years term)

Technical
President Honors & Awards
Vice-Pres Distinguished Lecturers
Secretary Education (Summer School)
Past-President Membership

Publicity

Finance

24 Elected AdCom Members Chapters

Nominations

+11 Committee Chairs Publications (IEEE Trans Magn, Magn. Letters)

Join the Magnetics Society:
if interested, contact: Manuel Vazquez, at manuel.v.vazquez@ieee.org




