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Materials Methods

Coupling between 

degree of freedoms, 

Multifunctional:

▪ 2D multiferroic

▪ Defective 

systems

▪ Interface/surface 

▪ Density-

functional theory

▪ Symmetry 

analysis

▪ Development of 

Hamiltonian 

models

Physical properties

▪Electronic and spin-

related properties

▪Topological

properties

▪spin-valley physics

▪Optical-Magnetic 

properties
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Our achievement : Prediction of 2D spintronics 

materials in UGM (2016-2021)



Our achievement : Recent publications

Scopus

Google Scholar



Our achievement : National and International Recognitions



❖ Spintronics → utilize and controll electron’s spin including generation, 

manipulation, detection, and corresponding to their applications.

Why spintronics?



Development of new materials: From 

modelling to realization

Issue: computational material design (CMD) 
untuk prediksi novel-fungsional materials

CMD
Experiment



Recent trend inSpintronics

Past Presence



Call for student:

❖ Research Topics:

Computational Material design for Spintronics and Spin

Energy Conversion:

a. Non-trivial spin textures in non-centrosymmetric

2D ferroelectric materials.

b. Spin Hall effect in 2D materials with strong

ferroelectricity and spin-orbit coupling

c. Spin-valley coupling in 2D material heterobilayer

❖ Funding:

a. Hibah Penelitian Dasar 2022, KEMDIKBUD-DIKTI

(Granted)

b. Hibah Penelitian Dasar Unggulan Perguruan Tinggi

2022, KEMDIKBUD-DIKTI (Under review 2022).

c. Program Rekognisi Tugas Akhir (RTA) 2022, DTLIT-

UGM (Submitted)

d. Grants-in-Aid for Scientific Research (Grant No.

16K04875) from JSPS and Grant-in-Aid for

Scientific Research on Innovative Areas Discrete

Geometric Analysis for Materials Design (Grant No.

18H04481) from MEXT Japan → in collaboration

with Nanomaterial Research Institure, Kanazawa

University (Ishii Lab)



❖ Computational Facilities:

a. High speck computer facilities in Laboratorium Fisika

Material Elektronika dan Instrumentasi, Departemen

Fisika, FMIPA, UGM.

b. High Performance computing system (HPC) LIPI, BRIN.

c. Supercomputer facilities at RIIT Kyushu University → in

collaboration with Nanomaterial Research Institure,

Kanazawa University (Ishii Lab)

d. Main Code/softwere: OpenMX, Quantum Expresso,

Wannier90, Alamode, Phonopy, and Standard Numerical

Program/Library

❖ Number of Students needed:

a. One (1) Doctoral Students

b. Three (3) master Students

c. Two (2) Bacelor Students

Call for student:

Contact: Moh. Adhib Ulil Absor, S.Si, M.Sc., Ph.D.

Office: Lab Fismatel, Gd. Fisika Lantai 3, Sekip Utara BLS 21, 

Yogyakarta 55821

Email: adib@ugm.ac.id; Phone: 087738072516



Thank you for your attentions


