2020 33rd International Vacuum
Nanoelectronics Conference
(IVNC 2020)

Lyon, France
6 — 10 July 2020

I E E E IEEE Catalog Number: CFP20VAC-POD
4 ISBN: 978-1-7281-9455-4



Copyright © 2020 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP20VAC-POD
ISBN (Print-On-Demand): 978-1-7281-9455-4
ISBN (Online): 978-1-7281-9454-7
ISSN: 2164-2370

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

LLom



Monday, 6th July 2020

Time (Lyon) Code,
Page
14:40-15:00 | Opening comments from the two Chairmen
Session M1: Theory (4)
Time (Lyon) | Title and Authors for oral presentations (Speaker in Bold) Code,
Page

15:00-15:15 | Correction factors for field emission from a nanoscopic emitter M1.01
based on ab initio calculation of the electron eigenstates Pg. 19
A. Chatziafratis and J.P. Xanthakis

15:15-15:30 | Tradeoff between proximity and aspect-ratio in optimizing the field | M1.02
enhancement factor of large area field emitters Pg. 21
Thiago A. de Assis, Fernando F. Dall'Agnol, Marc Cahay

15:30-15:45 | Comparing the performance of Fowler-Nordheim plots and M1.03
Murphy-Good plots Pg. 23
Mohammad M. Allaham, Marwan S. Mousa, Richard G. Forbes

15:45-16:00 | Relative contributions to the emission within bundles of carbon M1.04
nanocone emitters Pg. 25
D. Mofakhami, Ph. Dessante, Ph. Teste, R. Landfried, T. Minea, B. Seznec,
J.-P. Mazellier, P.-L. Gautherin

16:00-16:15 | Pause

Session M2: Applications (3)

16:15-16:30 | Application of WO3 nanowire field emitter arrays in flat-panel X- M2.01
ray source No
Zufang Lin, Paibin Xie, Libing Wang, Huanjun Chen, Shaozhi Deng, Extended
Jun Chen

16:30-16:45 | Development of Miniaturized Traveling-Wave Tubes With Planar M2.02
Microstrip Slow-Wave Structures on Dielectric Substrates Pg. 27
N.M. Ryskin, R.A. Torgashov, G.V. Torgashov, A.G. Rozhnev, A.V.
Starodubov, A.A. Serdobintsev, A.M. Pavlov, V.V. Galushka, A.A.
Burtsev, I.A. Navrotskiy, G. Ulisse, V. Krozer

16:45-17:00 | Mitigating the space charge effect in a thermionic energy converter | M2.03
by controlling the interelectrode distance in-situ Pg. 29
Mohab 0. Hassan, Kenichi Takahata, Alireza Nojeh

17:00-17:15 | Pause
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Session M3: Emitters (4)

Time (Lyon) | Title and Authors for oral presentations (Speaker in Bold) Code,
Page

17:15-17:30 | Polarity-dependent emission and conversion characteristics of M3.01
GaN-based thermionic cathodes Pg. 31
Shigeya Kimura, Hisashi Yoshida, Hisao Miyazaki, Takeshi Ito,
Akihisa Ogino

17:30-17:45 | Modulation of hot electron in wide-bandgap semiconductor/2-D M3.02
materials stacked structure for field electron emission No
Yicong Chen, Zhibing Li, Juncong She, Shaozhi Deng, Jun Chen Extended

17:45-18:00 | Effect of electrical conduction on electron emission from diamond | M3.03
needles, Pg. 33
lvan Blum, Mario Borz, Olivier Torresin, Julien Mauchain, Benoit
Chalopin, Angela Vella

18:00-18:15 | Experimental Investigation of the Energy Broadening of Thermionic | M3.04
Electrons, Pg. 35
Mike Chang, George A. Sawatzky, Alireza Nojeh

| 18:15-18:30 | Pause

Session M4: Poster Flash —Theory (6), Applications (6)

Time (Lyon) | Title and Authors for Flash presentations (Speaker in Bold) Code,
Page
18:30-19:00
Multicathode Field Emission Configurations and their Optimization | M4.01
Evgenii P. Sheshin, Vladimir S. Melekescev, Andrei Y. Taikin and Pg. 38
Dmitry I. Ozol
First-principles evidence of a constant effective field enhancement | M4.02
factor for carbon nanotube field emitters Multicathode Field Pg. 40

Emission Configurations and their Optimization
Caio P. de Castro, Thiago A. de Assis, Roberto Rivelino, Fernando de
B. Mota, Caio M.C. de Castilho, Richard G. Forbes

Density functional calculations with lattice relaxation M4.03
of field emitted currents Pg. 42
Harilaos J. Gotsis, Rv. Naoum C. Bacalis, John P. Xanthakis

The May 2019 values of the field emission universal constants, and | M4.04

related matters Pg. 44
Richard G. Forbes

Effect of space charge on the vacuum electron emission from a M4.05
microtip Pg. 46
Benjamin Seznec, Tiberiu Minea, Philippe Dessante, Philippe Teste
Modeling basic tip forms and its field emission M4.06
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S. V. Filippov, E.O. Popov, A.G., Kolosko, and F.F Dall’Agnol. Pg. 48

Physical properties of amorphous Selenium superlattice structures | M4.07
for future X-ray detectors Pg. 50
Joshua D. John, Noritoshi Miyachi, Kunitaka Enomoto, Ken Okano,
Tomoaki Masuzawa, Takatoshi Yamada, Shun Okano, Dietrich R. T.
Zahn, Daniel H. C. Chua

Atmospheric microplasma-sputtered micro and nanowires for M4.08
advanced THz interconnects Pg. 52
Yosef Kornbluth, Luis F. Velasquez-Garcia, Isaac Ehrenberg, David
Carter, Kasey J. Russell

Enhanced Sensitivity of Hgl2 Based X-ray Detector by Integrating M4.09
Vacuum Diode No
Zhipeng Zhang, Zhaojun Zhang, Wei Zheng, Kai Wang, Huanjun Extended
Chenl, Shaozhi Deng, Feng Huang, Jun Chen

Fabrication of Gated ZnO Nanowire Field Emitter Arrays for Pulsed M4.10
Flat Panel X-ray Source Pg. 54
Chengyun Wang, Long Zhao, Libin Wang, Xinpeng Bai, Shaozhi
Deng, Juncong She, Ningsheng Xu and Jun Chen

Cathodoluminescent Properties of polycrystalline Ga203 thin film M4.11
and its application in UV flat panel light source Pg. 56
Jing Yin, Manni Chen, Libin Wang, Xiuging Cao, Juncong She,
Shaozhi Deng, Ningsheng Xu and Jun Chen

Fabrication of ZnO nanowire cold cathode flat panel X-ray source M4.12
module for adaptive X-ray imaging Pg. 58
Shuai Wang, Daokun Chen, Libin Wang, Xinpeng Bai, Guofu Zhang,
Shaozhi Deng, Juncong She, Ningsheng Xu, Jun Chen

Session M4 Open Poster (Posters in Proceedings, questions can be posted to any participant.

| Time (Lyon) | 19:00-21:00
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Tuesday, 7th July 2020

Session T1: Fundamentals (6)

Time (Lyon) | Title and Authors for oral presentations (Speaker in Bold) Code,
Page

15:00-15:15 | Multiphoton Photo-Emission (MPPE) based on Localized Surface T1.01
Plasmon Resonances by ZnO Nanorods Array with Au Particles, Pg. 61
Mengjie Li, Ji Xu, Qilong Wang, Jian Zhang, Xiaobing Zhang

15:15-15:30 | OPAL-MITHRA: Self-consistent Software for Start-to-End Simulation | T1.02
of Undulator-based Facilities Pg. 63
Arnau Alba, Andreas Adelmann, Arya Fallahi

15:30-15:45 | Measurement of field-emission induced optical emission spectra T1.03
Ruth Peacock, Walter Wuensch, Graeme Burt Pg. 65

15:45-16:00 | Improving the Detection and the Analysis of Energy Filtered and T1.04
Spin Polarised Electrons with the implementation of a Miniature Pg. 67
Energy Analyser
A. Bellissimo, C.G.H. Walker, T. Bahler, T. Michimayr, U.
Ramsperger,
D. Pescia, A. Suri, A. Pratt, S. Tear, M. M. EI-Gomati

16:00-16:15 | Non-topographic contrast in constant-current Scanning Field- T1.05
Emission Microscopy (SFEM) Pg. 69
D. Westholm, J. Wei, G. Bertolini, O. GurlQ, D. Pescia, U.
Ramsperger

16:15-16:30 | Demonstration of the voltage-controlled three-beam interference | T1.06
of high-energy coherent electron beam Pg. 71
Pooja Thakkar, Vitaliy Guzenko, Peng Han Lu, R E Dunin-Borowski,
Jan-Pieter Abrahams, Soichiro Tsujino

| 16:30-17:00 | Pause

Session T2 : Vacuum Micro-Nano Devices (3)

Robert Lawrowski, Matthias Hausladen and Rupert Schreiner

Time (Lyon) | Title and Authors for oral presentations (Speaker in Bold) Code,
Page

17:00-17:15 | DC Field emission arrays with scalable current based on looped T2.01
carbon nanotube fibers No
J. Ludwick, S.B. Fairchild, P.T. Murray, J. Park, M. Pasquali, M. Extended
Cahay

17:15-17:30 | Individually addressable fully integrated field emission electron T2.02
source fabricated by laser micromachining of silicon Pg. 73
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17:30-17:45 | Silicon Field Emitters fabricated by Dicing-Saw and TMAH-Etch T2.03
Simon Edler, Josef Biba, Walter Hansch, Michael Bachmann, Felix Pg. 75
Diisberg, Christoph Langer, Andreas Schels, Marinus Werber,
Andreas Pahlke

17:45-18:00 | Space Charge Limited Transport in T2.04
Si Field Emitter Arrays Pg. 77
Winston Chern, Nedeljko Karaulac, Girish Rughoobur, Akintunde
Akinwande

| 18:00-18:15 | Pause |

Session T3: Poster Flash — Emitters (7), Fundamentals (2) and Vacuum Micro-Nano Devices (6)

Time (Lyon) | Title and Authors (Speaker in Bold) Page
18:15-18:45
Space-Charge-Limited Conduction in Forward Biased Schottky T3.01
Junction and Its Effect on Field Emission from Crystalline Gold— Pg. 80

Silver Alloy Nanoparticle Decorated Si Nanowire
Jiajie Yu, Miaoxuan Zeng, Yifeng Huang, Jun Chen, Shaozhi Deng,
Juncong She

Electron emission properties of planar-type electron emission T3.02
sources based on nanocrystalline silicon Pg. 82
H. Shimawaki, K. Murakami, M. Nagao H. Mimura

Study of high-performance Carbon nanotubes cathode based on T3.03
the screen printing method Pg. 84
Cong Luo, Qilong Wang, Jian Zhang, Xinyu Li, Liang Wu, Xiaobing
Zhang, Ling Li, Zhigiang Wu, Shangping Hu, Guofeng Liu

Nanoscale Vacuum Channel Electron Sources T3.04
Girish Rughoobur, Nedeljko Karaulac, Akintunde I. Akinwande Pg. 86
Investigation of field emission properties of 2-D electron T3.05
accumulation and inversion layers in cleaved silicon MOS Pg. 88

capacitors and transistors
Federico Palacios, Tejumade Durowade, Alan Feinerman, and
Heinz Busta, Richard Gorski

Numerical Simulation of Surface Morphology of Two-Tier T3.06
Microsized Matrix Structure of SiC FEA Pg. 90
Maxim Chumak, Marat Sayfullin, Konstantin Nikiforov

The Energy Spectrum of Field Emission Electrons from 4H Silicon T3.07
Carbide Konstantin Nikiforov, Vasiliy Trofimov, Nikolay Egorov, Pg. 92

Vladimir Golubkov, Vladimir Ilyin, Alexey Ivanov

Magnetic Analysis of Ultrathin Fe Films on W(011) with SFEMPA T3.08
Ann-Katrin Thamm, Jiapeng Wei, Maksym Demydenko, Danilo Pg. 94
Pescia and Urs Ramsperger
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Low-temperature scanning field emission microscope with T3.09
polarization analysis Pg. 96
A.-K. Thamm, M. Demydenko, T. Michlmayr, D. Pescia, U.

Ramsperger

Field emission characteristics of looped carbon nanotube fibers T3.10
under pulsed mode operation No

J. Ludwick, S.B. Fairchild, P.T. Murray, J. Park, M. Pasquali, M. Extended
Cahay

Field emission behaviour of single-crystal Pd nanowires T3.11
Robert Lawrowski, Shuangyi Linghu, Fuxing Gu and Rupert Pg. 98
Schreiner

Addressable field emitter arrays with high density patterned ZnO T3.12
nanowire emitters and under-gate structure Pg. 100
Xugi Wang, Libin Wang, Xinpeng Bai, Juncong She, Shaozhi Deng,

Jun Chen

A Study of Field Electron Emission in a Nanoscale Air-Channel T3.13
Silicon Diode Pg. 102
Nikolai N. Patyukov, Gleb D. Demin, Nikolai A. Filippov, Nikolai A.

Djuzhev, Maksim A. Makhiboroda and Vladimir A. Bespalov

Low energy electron transmission through suspended graphene T3.14
layers Pg. 104
Girish Rughoobur, Lay Jain and Akintunde |. Akinwande

Circuit Models of Field Emission Silicon Diode and Transistor witha | T3.15
Nanoscale Vacuum Channel Pg. 106

I.D. Evsikov, G.D. Demin, P.Yu. Glagolev, N.A. Djuzhev, M.A.
Makhiboroda, V.A. Bespalov, S.V. Filippov, A.G. Kolosko, E.O. Popov

Session T4 Open Poster (Posters in Proceedings, questions can be posted to any participant.

| Time (Lyon) | 18:45-20:45

Time (Lyon)

20:45 -??

Closing remarks

Extended Abstracts without Oral and Poster flash films

Test of field emission data using Murphy-Good coordinates for EA 1
emitters based on carbon nanotubes Pg. 109
E.O. Popov, A.G. Kolosko, S.V. Filippov

Facetless electron emission source for reducing virtual source size EA 2
Soichiro Matsunaga and Yasunari Sohda Pg. 111
Design and Characteristics of a Vertical Carbon Nanotube Sheet EA3
Field Emitter Pg. 113

Weiming Zhang, Shaozhi Deng, Tianzeng Hong, Yu Zhang
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