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Impact on Static Walls’ density, Domains Refinement

CONTEXT – PULSED LASER SURFACE PROCESSES – MAGNETIC DOMAINS REFINEMENT

SELECTION OF PROCESS PARAMETERS AND PATTERNS – MAGNETO-OPTICAL INDICATOR FILM (MOIF)

Pulse Duration Laser Process Parameters

Walls Speed & Mobility (25 mT, 5 mHz)Magnetization and Domains Size 

● Static domain walls’ density, refinement ratio

● 1st analysis = Pulse Durations (LPL, SPL or USPL)

affected zone
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SELECTION OF PULSE DURATION – MAGNETO OPTICAL KERR EFFECT MICROSCOPE (MOKE VIDEOS)  

DISCUSSION, CONCLUSION AND FORTHCOMING

EXPERIMENTS, SPECIMENS AND IMAGING TECHNIQUES

ps laser
(4000 ps)

● EXPERIMENT 1: Selection of laser pulse duration (LPL, SPL or USPL)
● IMAGING TECHNIQUE: MOKE

● Material grade: 30MXX (thickness 0,3 mm)

● Samples size: 10*10 mm2

● EXPERIMENT 2: Optimisation of laser Ablation parameters
● IMAGING TECHNIQUE: MOIF
● Grade: RXX27 (thickness 0,27 mm)

● Samples size: 60*60 mm2

● 2nd process parameters: Energy and Peak Power

Differential FFT2D


Walls mobility 

Definition of an area of interest ~6*6 mm2

Contrast z // sensitivity with a grey scale

Renormalization to improve the contrast z

Probability spectrum

Time-frequency spectra

Longitudinal: System is sensitive to 

magnetization component vertical in the 

image plane

Transverse: Sensitive to magnetization 

component horizontal in the image plane

Polar: Sensitive to magnetization 

component perpendicular to the image 

plane

Definitions:  Sensitivities in our microscope : Field 
direction
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● 3rd process parameter: Laser line spacing d
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fs laser
(500 fs)

ns laser
(100 ns)

Laser process and 

affected zones

Npass: number of passes

: pulse duration

Pw: average power

v: scanning speed 

fr: repetition frequecy

fx: focusing ratio

Sp: focused spot size

o: overlap

N: number of pulses

CED (J.cm-2) PPD (MW.cm-2) sample
630 16 IRR
630 127 SCR
630 12434000 ABL

CED (J.cm-2) PPD (TW.cm-2) sample
a1 354 12,6


a2 1029 12,6
a3 1286 12,6
a4 1886 12,6

CED (J.cm-2) PPD (TW.cm-2) sample
b1 1302 36,2


b2 1302 20,7
b3 1302 14,5
b4 1302 4,8
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Contrast averaging


Surface magnetization
Hysteresis loops
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 walls density 
spectra ෦nw kx, t

 walls mobility 
spectra ෫Swnww kx, t
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vw = wH

Sw: walls’ surface

nw: walls volume density

vw: walls velocity

w: walls mobility
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domains 
refinement
criterion at 
equilibrium

Area of interest ~20*20 mm2, Contrast // sensitivity with a grey scale, Renormalization to improve the contrast

walls 
nucleation 

and 
multiplication 
criteria with 
varying field
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USPL small line spacing da4 b4

USPL

● CRITERIA FOR SELECTIONS

high line spacing da4 b1
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● Walls dynamics, nucleation, multiplication and mobility 

Magnetization

weak

strong
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