Emerging Quantum and Novel Material

SPECTROSCOPIES
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Spectroscopic Ellipsometry
Dana et al , Eur. J. Phys. 108, 37009 (2020)
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Photoluminescence/Reflectance Spectroscopy :
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(i) Hamiltonian Tight Binding:
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(ii) Density of States (DOS)
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Solusi Time dependent Schrodinger Eq (TDSE)
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(iv)Transport (dc) conductivity

(iii)Optical (ac) conductivity
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van der Waals Heterojunction dengan untiran: twisted bilayer graphene

Graphene layer
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Cao et al, Nature (2018) 3



van der Waals Heterojunction dengan untiran: twisted bilayer graphene

2D material layer e
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Liao et al, App. Mat. Today (2019)
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Emerging Quantum and Novel Material

SPECTROSCOPIES
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Ellipsometry Based Biosensor ( Au and
Cr thin film) for Microalgae Detection

Khasanah et al , Key Eng. Mat. 840, 412 (2020)
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Quantum Materials : the synthesis

IZT Graphene CVD : Chemical Vapour Deposition

CVD Reactor at Physics Dep. UGM

Transfer to other substrate



Quantum Materials : the synthesis

IZT Wet chemistry: graphene oxide dan reduced graphen

oxide
23 ml H,SO,
0.5 g NaNO,
1 g graphite
1h (<20 °C) 1h(<20°C)
-------
gasssmnl Centrifuge 3000 rpm

: P 200 ml H,0
----- . Drying (80°C) 5 ml H,0,
........
llllllll & ﬁ i
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20 h (40 °C)

Widianto et al Adv. Nat. Sci.: Nanosci. Nanotechnol. 12 (2021)



Kajian Sifat Optik Material 2D pada Sel Surya organik

Keterangan:

1. Sumber cahaya 7. Lensa

2. Attenuator 8. Analyzer - ide ( Graphene oxide Y

3. Polarizer 9. Collimeter CH;NH,Pbl,

4. Aperture 10. Spektrometer (detektor) — "5/ -
5. Lensa 11. PC display Photon energy
6. Sample holder

Pengukuran SE Model optik Model fungsi dielektrik

Indeks bias

Konstanta dielektrik
Konduktivitas optik

Konstanta optik “'@x""‘”""\

Photon energy

Analisis dan Fitting data

Widianto et al (2021), (under review)
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Modeling Quantum Materials in large scale : Tight Binding — Time Propagation Method

‘ mixed disorder with controlled compensation Trotter-SuzukiTime o .\ terTB Method
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Ariasoca et al, Com. Mat. Sci. 156, 434 (2019) Harish et al, submitted
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Modeling Quantum Materials in large scale : Tight Binding — Time Propagation Method

Mahendra (2021)
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Topik Penelitian S1/S2/S3

. Kajian komputasi struktur elektronik pada material-material 2D emergence
seperti graphene, transition metal dicalchogenides (TMD), cuprates, oxide electronics,
dan material yang terkorelasi kuat (strongly correlated electron materials) menggunakan
metode Tight Binding Time Propagation Method.

. Kajian Spektroskopi menggunakan ARPES (Angle Resolved Photoemission
Spectroscopy) dan Spektroskopi Optik (Ellipsometry, Transmittance, Photoluminescence,
Raman) untuk memahami struktur elektronik material-material emergence/novel dan
penerapannya di bidang energi (Sel Surya Organik, Supercapacitors, termoelektrik,
superkondutor) dan sensor.

. Desain dan sintesis material 2D emergence untuk optoelektronik organic dan
sensor menggunakan berbagai macam metode seperti CVD (chemical vapour deposition),
evaporasi vakum (vacuum evaporation) dan wet-chemistry.
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