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 Motivation. History
 Classical Preisach Model and FORC identification technique
 Qualitative versus quantitative FORC diagrams
 Quantitative analysis of the FORC distribution in magnetic 

nanostructures.
 Hard/soft magnetic materials
 Quantum FORC – single molecule magnets. 
 Hysteresis in spin transition materials
 Discussion. Conclusion
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Rectangular hysteron – Preisach plane
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Classical Preisach Model identification
using FORCs
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 FORC-type experiment

Experimental FORC technique
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Preisach model
FORC 
distribution
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FORC diagram (positive and negative)
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Preisach plane – switching fieldsPreisach plane – coercivity/interaction

Two types of representations
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Is FORC diagram method a qualitative or a 
quantitative technique?
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 Theoreticians – FORC technique is giving the Preisach
distribution (distribution of rectangular hysterons as a 
function of coercivity and interactions) only for CPM 
systems (congruency+wiping-out)

 Experimentalists – FORC as a distorted version of the 
Preisach distribution
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Qualitative FORC analysis
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Wishbone type FORC diagrams
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Boomerang type FORC diagrams
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FORC – patterned medium
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From qualitative to quantitative
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 In order to clarify the “quantitative” qualities of the 
FORC diagram one should study the relation between 
the fundamental physical magnetic & hysteretic entities 
and their contribution to the FORC distribution.
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FORC diagram for 2D magnetic nanowire arrays

Nanowire array:

40 x 40 nano-elements

a = 250, 350, 450, 550 nm

R = 40 nm

L = 6 μm

Ms = 485 emu/cm3

Hc0 = 150 Oe

Hcσ = 20 Oe

C.-I. Dobrota,  A. Stancu, What does a first-order reversal curve diagram really mean? A study case: Array of 
ferromagnetic nanowires. J Appl Phys 113, 043928 (2013).
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Two different effects of 
interactions
depending on the intrinsic 
coercivity of the wires
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Effect of interactions only as a
shift of the hysteron – not sufficient!
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Biunivocal correspondence 
physical element / “image” on FORC
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The result on the FORC distribution is unique in this case and is given
only by the switch observed on the highest value of the reversal field.

One physical element / 
multiple “images” on FORC
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For the nanowire system the correspondence is not unique!
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Results:

multiplicity
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More complex magnetic systems
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Soft/hard
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FORC diagrams for the samples Si/Pt/[Ni/Pt]6/Pt(x)/[Co/Pt]6 with 
x=1 and 5nm (from top to bottom panel).
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FreshFresh

Ferroelectric hysteresis

FORC sensitive to fatigue 
(PZT 20/80 film)  

After 109 cycles 400kV/cm

Fatigued Fatigued

Author(s): Stancu, A; Ricinschi, D; Mitoseriu, L; Postolache, P; Okuyama, M
Title: First-order reversal curves diagrams for the characterization of ferroelectric switching
Source: APPLIED PHYSICS LETTERS, 83 (18): 3767-3769 NOV 3 2003
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Spin crossover systems
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Thermal hysteresis in 
spin transition materials
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