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Magnetization and anisotropy

𝑀𝑠 = (820 ± 120) 𝑘𝐴/𝑚

Co/Pt intermixing

No change in saturated magnetization 
due to annealing 

Changing maze domain area

As-grown:As-grown:

Annealed:Annealed:

𝐾𝑒𝑓𝑓 = (490 ± 60) 𝑘𝐽/𝑚3

𝐾𝑢 = (910 ± 130) 𝑘𝐽/𝑚3

𝐾𝑒𝑓𝑓 = (480 ± 60) 𝑘𝐽/𝑚3

𝐾𝑢 = (900 ± 130) 𝑘𝐽/𝑚3
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Demagnetized state imaging

Annealed

OOP Demag

Not Annealed

1μm

IP Demag

1μm

AnnealedNot Annealed

Not annealed ~300 nm

Annealed ~150 nm

DMI varies with annealing

decrease of domain size and increase in 
periodicity by a factor of 2

Isolated skyrmions size:

1μm

1μm
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Domain periodicity

Raw MFM Filtered MFM

2D FFT
Fourier Amplitude Profile

IP demagnetization with 10⁰ tilt 
and smaller field decay

Domain periodicityDomain periodicity 450 ± 20  nm

Find DMI strength, D, and exchange constant, A, 
that minimizes the total energy for a stripe 
configuration with a near 450 nm periodicity.



5

Future directions

2) Skyrmions imprinting for TMR readout

Electrode

High ion 
mobility oxide

FM

3) Voltage control of anisotropy writing

MTJ

Skyrmion hosting 
Co/Ru/Pt-based 
multilayer

CoFeB (~1 nm)

CoFeB (~1 nm)

MgO (~1.4 nm)

Ru3

Pt3

Pt8

Ta5

10x

Pt2

Co1.2

1) Study the effect of thickness and layer 
repetition

Imprinting spacer
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