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Our Group Members
e 3 Academic staffs

e 1 Postdoc

e 5PhD. students, 1 Master student

Research Interests

Hard disk drive components designs
Heat-assisted magnetic recording media (HAMR)
Spin transport in read elements

Magnetic materials and their applications
Magnetic random access memory (MRAM)
Magnetization dynamics of MTJs structure

Turers Barier
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Advanced Magnetic Modeling

The image shows the visualization of the
switching mechanism at the atomistic level for
advanced technology called Heat Assisted
Magnetic Recording (HAMR) technology.
HAMR represents the most promising
candidate to replace the current technology to
achieve high areal densities by heating the
storage layer with a short light of laser.
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Advanced Recording Technologies

Heat Assisted Magnetic Recording Technology (HAMR)

Multiscale model
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Realistic Advanced Model ‘
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Advanced Model (MARS) for Industrial Applications
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Publications

 We published 5 research articles in

ISI Quartile 1-2 (2022-2023).

Journal of Applied Physics
el

151 Q1 in Physics
IF: 2.877

Exchange bias model including setting process: investigation of
antiferromagnetic alignment fraction due to thermal activation
¥. Daeng-am. P. Chureemart, R, W. Charirell, ang J. Chureemart

An exchange bios (EB) model laking the seling process inlo

account is developed to study the efect of the crucial parametar,

such 3 o AFH! arietopy contan (KAF). o 50
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an AFMF system. The magnelzati the EB system is

Teated using fhe Ktz Wort Carto soproach and by Wegraag
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respectively. We first Investigate the variation of the exchange bias

field (HEB} s 3 function of KAF in the IrtiniCoFe system. I is fourd
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WITE  Scientific Reports
4 1S1 Q1 in Physics
IF: 4.996

Py

induced by combination of spin
transfer torque and spm orbit torque

Arcrea Meo. Ja
Scienifc reporis, 12,

ia Churaemart, Roy \W Charirell, Phanwades Churaemar,

We present a theoretical ir f the

reversal procoss in CoFeB based magnetic el junctions
(MTJs). We perform atomistic spin simulations of
dynamics induced by combination of spin orbil lorque (SOT)
and spin transfer torque (STT). Witnin the medel the offect of
SOT is introduced as a Slonczewski formalism, whereas the
effect of STT is included via a spin accumulation madel. We
investigate a systam of CoFeBMgOCoFeB coupled with a
heavy metal layer where the charge cument is injected into the
plane of the heavy metal meanwhile the other charge curent
flows perpandicular inlo the MT. struciure. Our results reveal
that SOT can assist the precessional switching induced by spin
polarised current within a certain range of injected cument
densilies yielding an efficient and fast reversal on the sub-
nanosacond timescale. The combination of STT and SOT gves
8 pronising patiwey (o lrprove High pedomence GoreB-
based devi od and low pawer consumption.
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IOP Journal of Physics: Condensed Matter

151Q1 in Physics
SCIeNnce |r.;745

The role of interfacial intermixing on HAMR dynamics in bilayer media
. Meo, P, Churcemart. R. W. Chantrall. and J Chureemart
J.Phys.; Condons. Malicr, 34, 465001, (2022)

We use sn etomistc spin model o simulse FPtonsed
bilayers for heat d magnetic recarcing (HAMR)
oviote. and Inioeligats. b wllec of Vedols. dedees
intermixing that might arisethroughout the fabrication,
growth and annealing processes, as well as difierent
interlayer exchange couplings, on HAMR magnatisalion
dynamics. Intermixing can impact the device functionality,
but interestingly does not deteriorate the properties of the
system. Our resulls suggest thal modest inlermixing can
prove benaficial and yield an improvement in the
magnetisation dynamics for HAMR processes. also
relaxing the requirement for weak exchange coupling
between the layers. Tharefore, we propase thal a certain
intermixing across the interface could be engineered in the
fabrication process to improve HAMR technology furtner.
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Computer Physics Communications

1S1 Q1 in Physics, Applied

IF: 4.717
Models of recording A multi-ti le micr
code for granular thin film magnetic recording systems
SE Rannala, A Ruta, W, Pantas

Shanired, P. Chureemart, J, Chureemart
462

Physics Communica

we present the creation and release of an open source
multi-timescale micromagnetic code combining three key
solvers: Landau-Lifshitz-Gilbert: Landau Lifshitz-Bloch;
Kinetic Monte Carlo. This code, called MARS (Models of
Advanced Recording Systems}, is capable of accurately
simulating the magnatisation dynamics in large and
structurally complex single and multilayered ~granular
systems as is shown by comparison to established atomistic:
simulation results. The short timescale simulations are
achieved for systems far from and close to the Curie point
via the implemented Landau-Lifshitz-Gilbert and Landau-
Lifshitz-Bloch solvers respectively. This enables readwrite
simulations for general perpendicular magnetic recording
and also state of the art heat assisted magnetic racording
(HAMR).

ME sournal of Magnetism and Magnetic Materials

M 181Q2 in Physics
M IF: 2,993

HAMR switching dynamics and the magnetic recording
quadrilemma

W Strungar, B.T Nguyes

K.Yuanmae, RF.L Evans, RAY Cliantrel, P
22, 170041

iart, J Churoemart
Journal of Magretism and Magnetic Mater,

564, (

We investigate the dynamical switching process of Heat
Assisted Magnetic Recording (HAMR) by numerical
caloulations of switching probability using an_atomistic
madal. Calculations show thatl al the elevated write
temperature of HAMR thers is a loss of information arising
from 1 itching: i which sznora
comes inlo play when the ratio of the Zeeman energy lo the
thermal energy is insufficiently large to completely stabilise . A
the switched direction. We consider the special case of | N
Heated Dot Magnefic Recording, where a reduction of y
swiching probabilty can ba roiaod 10 a bit aror rate. o 4 il i)
show that the backswitching becomes mare pronounced at
faster write times. Also, we show that in the case of current
racording media, based on the binary alloy FePL
will be a more onrocording
density than the usually assumed thermal stability criterion.




International Conferences \

IEEE MAGNETIC SOCITY- TH CHAPTER 16-18 Nov 2022

I M AG s fc CONFERENCE
IEEE MAGNETIC SOCIETY CONFERENCE 2022 (THAILAND CHAPTER)

November 17-18, 2022
Bangkok, Thailand

I) .
ICS ‘r‘:q/leGEhllEEncs"x "‘ﬂa} i&:L“ %‘W’k

A
(-
a e
= =
&
w V’

g
&
p

B
sy
=

@)L
.

iy
X nﬂmun
L mmnsun"ﬂ”

=P

¥+¢~"
& @»-

\ b“ #E V " A 3
f e » - q h j16 1‘8N ovember 2022 - .
' @ Bangkok Marriott Hotel Sukhumwt*Thaﬂand




HAMR Technology Reskill/Upskill Training

June 23-24, 2022, Seagate Technology (Teparuk)
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Exchange Student from UoY-MSU Seagate Internship

INTERVIEW: VISITING STUDENTS FROM UoY




ACTION PLAN & OUTCOMES 2023




Action Plan 2023

NANssNNASALUUNS

ldszdnuaquay TaAsenisaqaNnazanidunnsg
ALINTUHNIEY NAANEUDINUILIREY FANDINITASNS

LATRANEANTINNBNUAAFIUNTTN

2. AL RUI LI ATUN NN ULASAINITLREILLNG

NUIRLUATIIINITANNN LUNTATRN AN

3. annuilszgudninis school/ workshop melsa
n1suaasdgNiAN IEEE Magnetic Society (Thailand
Chapter) iWaitlunisananamnalulaguazuanilasy

ANSTEUINNMINENREURENIADARIUNTTN

4. Apausu course training lununiAgnaunssy
AR5 19LATRINE IR UASLNEWAIUIINEE BIAAINGUN
NARTEAUTUARANBINDLTNYINULAETRISUNNS

YNUAIUVBINIADARIUNTTN

AAAAAAAAAAAAAAAAAAA



Expected Outcomes 2023 ;‘ ‘

e We expect to publish 4 research articles in ISI Quartile 1-2.

e We plan to organize the workshop or school to expand magnetic society and set up

the collaboration between MSU and other universities.

e \We plan to organize the technical course training in order to deliver and share the

knowledge from university to industry

_— Technical Course'T
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