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TAd, JEREREA A& LCORHERR 2 A S o
[1] T. Kameyama, et al., J. Phys. Chem. C 2015, 119, 24740-24749.

[2] T. Kameyama, et al., Nanoscale 2016, 8, 5435-5440.
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ZZWHk: Hamajima, Y., Nagae, T., Watanabe, N., Ohmae, E., Kato-Yamada, Y., and Kato, C., Extremophiles, 20(2), 177-186 (2016).
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[1] Hatano, M.; Maki, T.; Moriyama, K.; Arinobe, M.; Ishihara, K. J. Am. Chem. Soc. 2008, 130, 16858.
[2] Hatano, M.; Sugiura, Y.; Ishihara, K. Tetrahedron: Asymmetry 2010, 21, 1311.
[3] Hatano, M.; Sugiura, Y.; Akakura, M.; Ishihara, K. Synlett 2011, 1247.
[4] Hatano, M.; Ozaki, T.; Sugiura, Y.; Ishihara, K. Chem. Commun. 2012, 48, 4986.
[5] Hatano, M.; Ozaki, T.; Nishikawa, K.; Ishihara, K. J. Org. Chem. 2013, 78, 10405.
[6] 2 HFE, VUl 24k, Al—5 TCILX—/L 2014, No. 160, 2.
[7] Hatano, M.; Ishihara, K. Asian. J. Org. Chem. 2014, 3, 352.
[8] Uddin, N.; Ulicki, J. S.; Foersterling, F. H.; Hossain, M. M. Tetrahedron Lett. 2011, 52, 4353.
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Key Challenges in Performing Angular Resolved Photo-Emission
Spectroscopy on 2D Organic Nano-Material
VBL Researcher Karim Nissar Mohammad

Angle-resolved photoemission spectroscopy (ARPES), measures the density of single particle excitations in the reciprocal
space of a solid. It does simultaneous measurement of both energy and momentum of electrons in the solid. By resolving
in energy-momentum space, ARPES gives the capability of imaging the electronic band structures of materials. By using
ARPES I expected to access the intrinsic electronic structure inside Nickel Bis (dithiolene) nanosheet. Nickel Bis (dithiolene)
nanosheet is an organic 2-D material developed by [1] since analysis of its electronic dynamics is still an undiscovered issue.
But, before employing ARPES it seemed important to figure out the key challenges in performing ARPES for a 2-D organ-
ic material. In my research, I am planning to employ angle-resolved photoemission spectroscopy (ARPES) measurements
on Nickel Bis (dithiolene) nanosheet. Here, my objective is to find out the challenges to obtain ARPES data for a 2-D organ-
ic nano-material.

First we re-synthesized Nickel
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60204144902 T

Bis (dithiolene) nanosheet as shown

in Figure 1. In Figure 1 both hor-

opm

izontal and vertical domain was - ] ] } ] ] ] o

) Figure 1. Domain and thickness profile of resynthesized Nickel Bis (Dithiolene)
considered to be 100 um to ensure

its compatibility with the beamline used in ARPES from Spring-8. The thickness was found to be around 25 to 35um.
Therefore, we attempted to perform ARPES but no dispersion observed after performing ARPES.

To find out the reason behind no dispersion state, Photoemission Spectroscopy was performed as shown in Figure 2 (a)
and (b). The target of Figure 2(a) and 2(b) are different domains. In the case of Figure 2(a), due to the low electro-con-
ductivity, the photoemission intensity was found quite low. Such a behavior is often seen when a sample is charged up. It
seems this happened because the thickness of sample was too thick. Core level peaks of Ni and S were able to be observed
for Sample of Figure 2(b) that seemed to have lower thickness. But the sample also seemed to have many grains in the

spot size of the beam, which does harm to ARPES.
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Figure 2 PES on two different domains [(a) top (b) bottom] of Nickel Bis (Dithiolene)

In conclusion, I can say that the key challenges to perform ARPES for 2d organic nano-materials are as follows.

1) Obtaining a thin sample with larger domain dimensions.
2) Obtaining a grain-free sample
3) Obtaining a sample with large electro-conductivity.

[1] T. Kambe, R. Sakamoto, K. Hoshiko, K. Takada, M. Miyachi, J.-H. Ryu, S. Sasaki, J. Kim, K. Nakazato, and M. Takata, “n-Conjugated
Nickel Bis (dithiolene) Complex Nanosheet,” J. Am. Chem. Soc., vol. 135, no. 7, pp. 2462-2465, 2013.
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[1] @) Y. Shuku, R. Suizu, K. Awaga, Inorg. Chem. 2011, 50, 11859-11861. b) Y. Shuku, R.Suizu, A. Domingo, C. J. Calzado, V. Robert, K.
Awaga, Inorg. Chem, 2013, 52, 9921-9930. ¢) Y. Shuku, K. Awaga, Molecules, 2014, 19, 609-640.
[2] R. Y. Wen, A. P. Komin, R. W. Street, M. Carmack, J. Org. Chem. 1975, 40, 2743-2748.
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My name is Raj Kumar Roy, coming from India. I received my master degree in Chemical Science from Indian
Institute of Science, Bangalore in 2007. I achieved my Ph.D. degree in Polymer Chemistry from the same university
in 2012. At present, I work as a postdoctoral researcher of Venture Business Laboratory in Nagoya University,
collaborating with Prof. Eiji Yashima. Recently, my research focuses on the folding of a polymer chain into a higher
order structure for asymmetric catalysis.
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My name is Zheng Sun. I came from China. I achieved my master and doctor degrees in department of electrical
engineering, Nagoya University. I work as a postdoctoral researcher of Venture Business Laboratory in Nagoya
University from April 1st, 2016, collaborating with Prof. Hiroshi Amano. Recently, my research is focusing on GaN-
based low energy loss power devices. With heteroepitaxial growth GaN on SiC substrate by metalorganic vapor
phase epitaxy system, I am expecting to fabricate high power switch devices with low loss energy to contribute for
the energy problem.
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My name is Amalraj Frank Wilson, coming from India. I received my Doctorate Degree with the Research Center
for Nano-Device and Systems from Nagoya Institute of Technology, Japan in 2014. My research focused on
investigating the reliability issues of AlIGaN/GaN High Electron Mobility Transistors (HEMTs) on Si substrate. For
a short period, I worked as an Assistant Professor at M.ILE.T Engineering College, TamilNadu, India. At present, I
work as a Postdoctoral Researcher for Venture Business Laboratory in Nagoya University, working with Prof. Hori-
Sekine Laboratory. Currently my research focuses on the low temperature growth of AlIGaN/GaN HEMTs on Si
substrates using the Radical Enhanced Metal Organic Chemical Vapor Deposition (REMOCVD).

Amalraj Frank Wilson

My name is Satyananda KAR, coming from India. I received my master degree in physics from Utkal University,
Bhubaneswar in 2004. I achieved my Ph.D. degree in experimental plasma physics from Institute for Plasma
Research (IPR), Gandhinagar in 2011. At present, I work as a postdoctoral researcher of Venture Business Laboratory
in Nagoya University, collaborating with Prof. Umehara’ s laboratory and Prof. Hori' s Laboratory. Recently, my
research focuses on the microwave excited plasmas and carbon based thin film deposition.

Satyananda KAR




