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Abstract

Quasi hexagonally ordered NiFe;0. nanoparticle array is synthesized by self-assembly diblock
polymer (PS-b-P4VP) on silicon substrate in this paper. X-ray Photoelectron Spectroscopy con-
firms the element of NiFe.04 nanoparticles. AFM and SEM images show that nanoparticles have
tens of nanometer scales (height is about 10 nm, diameter is about 33 nm) and a high areal density
(130 Gb per inch?). Magnetism measurements by PPMS imply soft ferromagnetism of NiFe;04 na-
noparticles from 50 K to 300 K. So the magnetic nanoparticle array has the potential application
value in microwave device.
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Figure 1. (a) Structure image of poly(styrene-b-4-vinylpyridine) (PS-b-P4VP); (b) Schematic
representation of PS-b-P4VP bonding with metal precursor
& 1. (a) PS-b-PAVP BILEHAE /5, (b) PS-b-PAVP 5&BRIIRIFE S R MK REE
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Figure 2. (a) AFM height images of spin coated PS-b-P4VP micelles array bonding with metal precursor;

(b) PS-b-P4VP micelles diameter distribution curve
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Figure 3. (a) AFM height topography image of NiFe,O, nanoparticles array (5 x 5 um); (b) AFM height topo-
graphy image of NiFe,O4 nanoparticles array (2 x 2 um); (c) AFM height profile along the line; (d) NiFe,O4
nanoparticles diameter distribution curve
3. (a) NiFe,0, ZAXRFURIE) AFM FZ3R[E], R 5*5um; (b) NiFe,O, ZAKFAKLHT AFM FZERE, RF 2 x
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Figure 4. SEM images of NiFe,O4 nanoparticles array on silicon substrate with different
amplification factor: (a) 20 K; (b) 100 K; (c) 200 K; (d) NiFe,O4nanoparticles diameter distribution
curve

4. FEIMAIEEE NiFe,0, K FihiAY SEM fZ55E: (2)20 K; (b)100 K; (c)200 K;
(d) NiFe,O, #HRFtI BRI 252 7 B

(@) | xps of Fe3* 2p peak (b)| xps of Ni2* 2p peak | 2p3/p=854.9ev

2p3/p=711.2eV i

2pqp=T24.7eV

satellite peak
\

satellite peak satellite peal
2p1/9=873.3eV /J

Intensity(a.u)
Intensity(a.u)

740 735 730 725 720 715 710 705 700 885 880 875 870 865 860 855 850
Binding Energy(eV) Binding Energy(eV)

Figure 5. XPS curve of NiFe,0, nanoparticles: (a) XPS curve of Fe**; (b) XPS curve of Ni*
5. NiFe,0, UK BIRIH XPS BhZk: (a) Fe*'#0 XPS #hZk, (b) NiZ*HY XPS Bk
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Figure 6. M-H curves of NiFe,O4 nanoparticles array at different temperature
(50 K, 100 K, 200 K, 300 K): (a) M-H curves with field from —20,000 Oe to
20,000 Oe as shown as an inset of fig 6(b), (b) local amplifying picture with
field from —1000 Oe to 1000 Oe
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