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HELP MAINTAIN A HEALTHY CAMPUS

Practice 24/7
physical
distancing

Physical distancing and personal hygiene are the most important
measures within your control to slow the spread of COVID-19.

What does 6 feet look like?

o

average sedan

Always physical distance. When it is not possible, wear a face covering or mask

Cornell University | Environment, Health and Safety.

2019-2020 Research Accomplishments * Directors' Welcome

Cornell NanoScale Facility (CNF) is proud to present the
2019-2020 CNF Research Accomplishments! We
are pleased to showcase the research excellence
demonstrated by the users and research groups who
are making use of CNE Users continue to benefit from
interaction and collaboration with expert staff, an
expansive tool set, and nanofabrication capabilities
enabling realization of unique, diverse state-of-the-art
results. In addition to the 90 featured research reports
contained in this book, a section on CNF-research-
related patents, presentations, and publications (close
to 400 in 2019) has been included.

CNF’s “2020 vision” was disrupted by the COVID-19
pandemic; however, even with University directives to
close the cleanroom, office, second floor labs and CAD
room on March 17th, focus was never lost for the user
community.

After 2.5 months of closure (the longest in CNF history) a
reactivation plan was authorized in June for the gradual
reopening of the CNE. This plan allowed for the return
of local, internal academic users in accordance with
State and University guidelines intended to preserve
the safety and well-being of CNF users, employees, and
the Campus Community. During these initial stages of
reopening, the CNF staff and users worked on assigned
teams with limited hours. Beginning in mid-August the
CNF offered expanded hours of access to users.

We are pleased to let
you know that CNF
is currently back to
operational
status for users who
have been approved
and retrained. While
some things have
changed, one thing
remains paramount
— the CNF’s firm
commitment to
protecting its
community. Anyone
seeking to re-

gain access to the
m CNF is required
to complete re-

Scale bar = 1,828,800 |‘m

training aimed at
providing continued
education on new
COVID safety and
social  distancing

4 chairs 1 Big Red bear

Cornell puts its own unique spin on physical distancing!
We added the scale bar to the bear.....

protocols. CNF
continues to follow

v

Cornell University and New York State travel guidelines
for users seeking approval for cleanroom access.
New user orientation and user equipment training
protocols have been updated and include remote Zoom
training, pre-recorded on-line training videos, and one
on one training with social distancing. The CNF will
start equipment training and accepting new users in
September.

A sincere thank you is extended to our users for their
continued patience and understanding. The community
efforts to follow newly established protocols for social
distancing, surface cleaning, face mask wearing, and
hand sanitizing is testimony to their dedication to
keeping our facility safe. The CNF staff continues to
show resilience and tenacity when presented with
challenges. Their enthusiasm as they work together to
discover creative ways to teach new users while working
to solve difficult and interesting problems is impressive
and much appreciated.

Despite the uncertainty the future may present,
opportunities for positive change exist. As we continue
to collaborate and improve, there is no doubt we will
emerge stronger on the other side.

“The difference hetween
STUMBLING BLOCKS and
STEPPING STONES,
is how you use them.”
~ Unknown

Staffing News
WELCOME

This year we are pleased to
announce the addition of a
new Associate Director, Prof.
Claudia Fischbach-Teschl,
presently Director of Cornell’s
Physical Sciences Oncology
Center (PSOC). Dr. Fischbach-
Teschl’s charge is multi-
faceted. She will work to drive
strategies, lead CNF efforts
to better understand, serve,
and communicate with the life
science community, integrate
the new Multiscale 3D Fabrication Facility (M3FF) and
the 3D Visualization Facility (3VF) while fostering new
convergent and life science activities.

Cornell NanoScale Facility
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In January, George “Mac
McMurdy joined the CNF
family after graduating from
the Rochester Institute of
Technology with a master’s
degree in Microelectronic
Engineering.

We look forward to George
establishing himself as a
key staff member dedicated
to the support of our user
programs.

THANK YOU FOR YOUR SERVICE

The CNF continues to thrive due to the efforts of its staff
members. We are grateful for the service and dedication
of the following members of the CNF family and we
extend best wishes as they enter retirement. Thank you,
you will be missed!

years of service at CNF,
retired on August 7th. (Left)

:- " «Jerry Drumbheller, with 26
years of service at CNEF,

retired on January 31st.
(See Jerry below at one of our short
courses showing off the sputtering
system he managed for years!)

¢ Kathy Springer, with 17 years
of service at CNF, will retire
on September 15th. (Left)

2019-2020 Research Accomplishmenis

With your support, we look forward to continued
membership in the 16-site National Nanotechnology
Coordinated Infrastructure (NNCI) and ongoing support
from the National Science Foundation (NSF) as well as
maintaining our strong reputation as one of the major
academic, nanofabrication facilities in the United States.
In the words of Walton Peyton,

“We are stronger together
than we are alone.”

We wish all of you continued health
and wellbeing and look forward to
seeing you back on campus.

Christopher Ober
Lester B. Knight Director, Cornell NanoScale Facility (CNF)
director@cnf.cornell.edu

Claudia Fischbach-Teschl
Associate Director, Cornell NanoScale Facility (CNF)
f99@cornell.edu

Ron Olson
Director of Operations, Cornell NanoScale Facility (CNF)
olson@cnf-cornell edu

Comments, feedback, and suggestions

about CNF are always welcome. Feel free
to use our online User Comment Form at
https://www.cnfusers.cornell.edu/user_feedback
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A Selection of 2019 Cornell NanoScale Facility
Research-Related Patents, Presentations, and Publications

“1.6 kV vertical Ga203 FinFETs with source-connected field
plates and normally-off operation”; Hu, Zongyang, Nomoto,
Kazuki, Li, Wenshen, Jinno, Riena, Nakamura, Tohru, Jena,
Debdeep, Xing, Huili, 2019 31st International Symposium on
Power Semiconductor Devices and ICs (ISPSD), IEEE, page(s)
483-486 (Cornell University).

“3D ElectroStatic Comb Actuators (3D-ESCA) for Micro
Robotics”; Amit Lal, Robert Shepherd, 8578, Filed by Cornell,
3/22/19, Invention (Cornell University).

“A high-voltage p-channel FET based on III-Nitride
heterostructures”; Samuel Bader, Reet Chaudhuri, Debdeep
Jena, Huili Grace Xing, 8358-02-US, United States, US from
PRV, Filed, 11/6/19, 16/676, 083 (Cornell University).

“A Highly Selective, Tunable High-Pass X-Ray Filter System
and the Method of Fabrication”; David Agyeman-Budu, Arthur

Woll, 8827-01-US, United States, MPR-Manuscript Provisional,

Filed, 8/2/19, 62/882, 259 (Cornell University).

“A max activity filter for regulatory DNA elements”; Nathaniel
Tippens, Haiyuan Yu, 8796, Unfiled, 6/4/19, Invention
(Cornell University).

“A mechanically tunable GHz passive voltage element using
microstrip resonator”; Di Ni, Adarsh Ravi, K B Vinaya Kumar
and Amit Lal, Journal of Physics: Conf. Ser.1407 012051
(2019) (Cornell University).

“A micro-synthetic jet in a microchannel using bubble growth
and collapse”; Ehsan Sourtiji, Yoav Peles, Applied Thermal
Engineering, Volume 160, September 2019, 114084, https://
doi.org/10.1016/j.applthermaleng.2019.114084 (University
of Central Florida).

“A New Kind of Magnetic Microscope: Using Ultrafast

Heat Pulses to Image Spin-Orbit Torques and Dynamics in

Ferromagnetic and Antiferromagnetic Devices”; Fuchs, G.,

Condensed Matter Physics Seminar, Texas A&M University,
College Station, TX 2019 INVITED (Cornell University).

“A polarization-induced 2D hole gas in undoped gallium
nitride quantum wells”; Chaudhuri, Reet, Bader, Samuel
James, Chen, Zhen, Muller, David A., Xing, Huili Grace, Jena,
Debdeep, Science, Vol. 365, Issue # 6460, page(s) 1454-1457
(Cornell University).

“A Polymer Brush Approach to Controlling Biological Binding
to Surfaces”; Christopher K. Ober, CDT Summer School,
invited talk, University of Sheffield, Sheffield, UK, July 24,
2019 (Cornell University).

“A Polymer Brush Approach to Controlling Biological Binding
to Surfaces”; Christopher K. Ober, MSE Seminar, invited talk,
University of Pennsylvania, Philadelphia, PA, Oct. 3, 2019
(Cornell University).

“A practical and efficient method for filtering x-ray radiation”;

David Agyeman-Budu, Arthur Woll, 8827, Filed by Cornell,
6/26/19, Invention (Cornell University).

viii

“A review of giant correlation-length effects via proximity
and weak-links coupling in a critical system: 4He near
the superfluid transition”; ] K Perron, M O Kimball and

F M Gasparini, Reports on Progress in Physics, Volume
82, Number 11, Published 2 October 2019 « © 2019 IOP
Publishing Ltd (University at Buffalo).

“A Tool to Improve Reproductive Management and Perform-
ance of Ruminant Females through Determination of their
Reproductive Physiological Status”; D Erickson, ] Giordano,
M Masello, 9089, Unfiled Invention, 8/20/19, (Cornell).

“Absorption coefficient estimation of thin MoS2 film using
attenuation of silicon substrate Raman signal”; Joon Young
Kwak, Results in Physics, Volume 13, June 2019, 102202,
Elsevier, https://doi.org/10.1016/j.rinp.2019.102202
(Morgan State University).

“Acoustic Sensing Systems, Devices and Methods”;
M Abdelmejeed, ] Kuo, A Lal, 7683-02-PC, Patent Cooperation
Treaty, Filed, 2/4/19, PCT/US2019/016564 (Cornell).

“Acousto Electro Optic Modulator”; Amit Lal, 9105, Filed by
Cornell, 8/22/19, Invention (Cornell).

“Acousto-Optic Modulation of Water in a Microfluidic Channel
Using Planar Fresnel Type GHz Ultrasonic Transducer”;
Adarsh Ravi, Mamdouh Abdelmejeed, Justin Kuo, Amit Lal,
2019 IEEE International Ultrasonics Symposium (IUS),

6-9 Oct. 2019, Glasgow, United Kingdom, United Kingdom,
DOI: 10.1109/ULTSYM.2019.8925614 (Cornell University).

“Adaptive Illumination Apparatus, Method, and Applications”;
Michael Buttolph, Kriti Charan, Bo Li, Chunhui (Chris) Xu,
7610-03-US, United States, US from PCT, Filed, 4/23/19,
16/344, 157 (Cornell University).

“Adaptive Illumination Apparatus, Method, and Applications”;
Michael Buttolph, Kriti Charan, Bo Li, Chunhui (Chris) Xu,
7610-04-EP, Europe, EPC-European Patent Convention, Filed,
5/9/19, 17871203 (Cornell University).

“Adsorption-controlled growth and properties of epitaxial
SnO films”; Mei, Antonio B., Miao, Ludi, Wahila, Matthew

], Khalsa, Guru, Wang, Zhe, Barone, Matthew, Schreiber,
Nathaniel ], Noskin, Lindsey E., Paik, Hanjong, Tiwald,
Thomas E., [PDF] diva-portal.org, Vol. 3, Issue # 10, page(s)
105202 (Cornell University).

“Adsorption, Desorption, and Crystallization of Aqueous
Solutions in Nanopores”; Piyush Jain, Olivier Vincent,
Abraham D. Stroock, Langmuir 2019, 35, 11, 3949-
3962, February 20, 2019, https://doi.org/10.1021/acs.
langmuir.8b04307 (Cornell University).

“Advancements in Design and Application of Microfluidic
Devices to Study Cell Migration in Confined Environments”;
Windsor, Aaron Joseph, Cornell Theses and Dissertations,
Date Issued 2019-05-30, https://doi.org/10.7298 /4ht2-t728
(Cornell University).
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“All-glass, large metalens at visible wavelength using
deep-ultraviolet projection lithography”; Park, Joon-Suh,
Zhang, Shuyan, She, Alan, Chen, Wei Ting, Lin, Peng, Yousef,
Kerolos MA, Cheng, Ji-Xin, Capasso, Federico, Nano letters,
2019, 19, 12, 8673-8682, November 14, 2019, https://doi.
org/10.1021/acs.nanolett.9b03333 (Harvard University).

“Aluminum Nitride-based High Electron Mobility Transistor”;
Samuel Bader, Reet Chaudhuri, Austin Hickman, SM Islam,
Debdeep Jena, Huili Grace Xing, 8773-01-US, United States,
MPR-Manuscript Provisional, Filed, 6/7/19, 62/858, 531
(Cornell University).

“An Atmosphere-breathing Refillable Biphasic Device for
Cell Replacement Therapy”; Duo An, Alexander Ernst, James
Flanders, Minglin Ma, Longhai Wang, 9204-01-US, United
States, EPR-Enhanced Provisional, Filed, 12/5/19, 62/944,
169 (Cornell University).

“An Atmosphere-breathing Refillable Biphasic Device for
Cell Replacement Therapy”; Duo An, Alexander Ernst, James
Flanders, Minglin Ma, Longhai Wang, 9204, Filed-Attorney
Instructed to File, 10/28/19, Invention (Cornell).

“An Integrated Microfluid Device for Capture and
Spectroscopic Characterization of Live Cells Under Various
Treatment Conditions”; H Huang, G Kelp, G Shvets, 8311-02-
PC, Not Applicable (PCT App), PCT-Patent Cooperation Treaty,
Filed, 7/25/19, PCT/US1943439 (Cornell University).

“Anomalous Charge Noise in Superconducting Qubits”; B. G.
Christensen, C. D. Wilen, A. Opremcak, ]. Nelson, F. Schlenker,
C. H. Zimonick, L. Faoro, L. B. Ioffe, Y. J. Rosen, ]. L. DuBois,

B. L. T. Plourde, and R. McDermott, Physical Review B 100,
140503(R) - 24 October 2019 (University of Wisconsin).

“Antibiotic Susceptibility of Escherichia coli Cells during
Early-Stage Biofilm Formation”; Huan Gu, Sang Won Lee,
Joseph Carnicelli, Zhaowei Jiang, Dacheng Ren, George
O’Toole, Editor, Journalof Bacteriology, September 2019
Volume 201 Issue 18 e00034-19 (Syracuse University).

“Apparatus for Improved Energy Resolution in Electron
Microscopy”; Cameron Duncan, Jared Maxson, David Muller,
9107-01-US, United States, MPR-Manuscript Provisional,
Filed, 9/3/19, 62/895, 300 (Cornell University).

“Apparatus for Improved Energy Resolution in Electron
Microscopy”; C Duncan, ] Maxson, D Muller, 9107, Filed by
Cornell, 8/26/19, Invention (Cornell University).

“Application of metasurface-enhanced infra-red spectroscopy
to distinguish between normal and cancerous cell types”;
Kelp, G., Arju, N,, Lee, A, Esquivel, E., Delgado, R, Yu, Y., Dutta-
Gupta, S., Sokolov, K., Shvets, G., Analyst, Vol. 144, Issue # 4,
page(s) 1115-1127 (Cornell University).

“Aqueous one-pot synthesis of epoxy-functional diblock
copolymer worms from a single monomer: new anisotropic
scaffolds for potential charge storage applications”; Hatton,
Park, Zhang, Fuchs, Ober, and Armes, Polym. Chem. 10, 194-
200 (2019). https://doi.org/10.1039/C8PY01427B (Cornell).

“Atomic Force Microscopy Apparatus, Methods and
Applications”; R Dwyer, ] Marohn, S Nathan, 7633-03-US,
United States, US from PCT, Filed, 11/11/19,16/612,473
(Cornell University).

2019-2020 Research Accomplishmenis

“Atomic layer deposition for membranes, metamaterials, and
machines”; K Dorsey, T Pearson, E Esposito, B Bircan, Y Han,
S Russell, D Muller, I Cohen, P McEuen, Paul, APS Meeting,
https://doi.org/10.1002/adma.201901944 (Cornell).

“Atomic Layer Deposition for Membranes, Metamaterials,
and Mechanisms”; Kyle J. Dorsey, Tanner G. Pearson, Edward
Esposito, Sierra Russell, Baris Bircan, Yimo Han, Marc Z.
Miskin, David A. Muller, Itai Cohen, Paul L. McEuen, Advanced
Materials, Volume 31, Issue 29, First published: 30 May 2019,
https://doi.org/10.1002/adma.201901944 (Cornell).

“Bandgap narrowing and Mott transition in Si-doped
Al0.7Ga0.3N”; Shyam Bharadwaj, S. M. Islam, Kazuki Nomoto,
Vladimir Protasenko, Alexander Chaney, Huili (Grace) Xing,
Debdeep Jena, Applied Physics Letters 114, 113501 (2019);
https://doi.org/10.1063/1.5086052 (Cornell University).

“Bidirectional Folding with Atomic Layer Deposition
Bimorphs for Autonomous Micro-Origami”; I Cohen, B Bircan,
M Miskin, R Lang, K Dorsey, P McEuen, APS March Meeting
2019, abstract id.X57.001 (Cornell University).

“Biometric Thin Card Reader With Energy Harvesting”;
Amit Lal, US20190278953A1 United States, 2019-09-12
Publication of US20190278953A1 (Cornell University).

“Block Copolymer Self-Assembly Directed Hierarchically
Structured Materials from Nonequilibrium Transient Laser
Heating”; Tan, K. W,, and Wiesner, U., Macromolecules 52, 395-
409 (2019) (Cornell University).

“Block copolymers containing stable radical and fluorinated
blocks with long-range ordered morphologies prepared by
anionic polymerization”; Alicia Cintora, Hiroki Takano, Mohit
Khurana, Teruaki Hayakawa, Christopher K. Ober, Polymer
Chemistry, 2019, DOI: 10.1039/C9PY00416E (Cornell).

“Blue (In, Ga) N light-emitting diodes with buried n+-p+
tunnel junctions by plasma-assisted molecular beam epitaxy”;
Cho, Y,, Bharadwaj, S., Hu, Z., Nomoto, K., Jahn, U,, Xing, H.G.,
Jena, D., Japanese Journal of Applied Physics, Vol. 58, Issue #
6, page(s) 60914 (Cornell University).

“Blue (In, Ga)N Light-Emitting Diodes with Buried n+-p+
Tunnel Junctions by Plasma-Assisted Molecular Beam
Epitaxy”; Y Cho, S Bharadwaj, Z Hu, K Nomoto, U Jahn, HG
Xing, D Jena, 2019 Compound Semiconductor Week, 19-23
May 2019, DOI: 10.1109/ICIPRM.2019.8819130 (Cornell).

“Breakdown Walkout in Polarization-Doped Vertical GaN
Diodes”; Fabris, E., De Santi, C., Caria, A., Nomoto, K., Hu,

Z., Li, W, Gao, X,, Jena, D,, Xing, H.G., Meneghesso, G., IEEE
Transactions on Electron Devices, Vol. 66, Issue # 11, page(s)
4597-4603 (Cornell University).

“Broadband enhancement of thermal radiation”; Gaurang R.
Bhatt, Avik Dutt, Steven A. Miller, Raphael St-Gelais, Felippe A.
S. Barbosa, Paulo A. Nussenzveig, and Michal Lipson, Optics
Express Vol. 27, Issue 12, pp. A818-A828 (2019) https://doi.
org/10.1364/0E.27.00A818 (Columbia University).

“Broken Symmetry Effects due to Polarization on

Resonant Tunneling Transport in Double-Barrier Nitride
Heterostructures”; ] Encomendero, V Protasenko, B Sensale-
Rodriguez, P Fay, F Rana, D Jena, HG Xing, Physical Review
Applied, Vol. 11, Issue # 3, page(s) 34032 (Cornell University).
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“Capillary Origami with Atomically Thin Membranes”;
Reynolds, Michael F, McGill, Kathryn L., Wang, Maritha A.,
Gao, Hui, Mujid, Fauzia, Kang, Kibum, Park, Jiwoong, Miskin,
Marc Z., Cohen, Itai, McEuen, Paul L., Nano letters, Vol. 19,
Issue # 9, page(s) 6221-6226 (Cornell University).

“Capillary Origami with Atomically Thin Sheets”; Reynolds,
Michael, McGill, Kathryn, Wang, Maritha, Miskin, Marc, Gao,
Hui, Mujid, Fauzia, Kang, Kibum, Park, Jiwoong, Cohen, Itai,
McEuen, Paul, APS Meeting Abstracts (Cornell University).

“Capillary-based system for accelerated antimicrobial
susceptibility testing”; David Erickson, Sasank Vemulapati,
Ruisheng Wang, 9274-01-US, United States, EPR-Enhanced
Provisional, Filed, 12/23/19, 62/952, 985 (Cornell).

“Capillary-based system for accelerated antimicrobial
susceptibility testing”; David Erickson, Sasank Vemulapati,
Ruisheng Wang, 9274, Filed by Cornell, 12/11/19, Invention
(Cornell University).

“Carbon Supported RuCo, RuNi and RuFe Alloy Nanoparticles
as Hydrogen Oxidation and Evolution Electrocatalysts in
Alkaline Media”; Hector Abruna, Hongsen Wang, 8550, Filed
by Cornell, 3/4/19, Invention (Cornell University).

“Carrier confinement effects observed in the normal-state
electrical transport of electron-doped cuprate trilayers”;
Sacco, Chiara, Galdi, Alice, Romeo, Francesco, Coppola, Nunzia,
Orgiani, Pasquale, Wei, Haofei I., Goodge, Berit H., Kourkoutis,
Lena F, Shen, Kyle, Schlom, Darrell G., Maritato, Luigi, Journal
of Physics D: Applied Physics, Volume 52, Issue 13, article id.
135303 (2019) (Cornell University).

“Cavity-enhanced optical parametric generation in a modal-
phase-matched lithium niobate microring”; Luo, Rui, He, Yang,
Liang, Hanxiao, Li, Mingxiao, Ling, Jingwei, Lin, Qiang, CLEO:
Science and Innovations, Optical Society of America, STh1]-2
(University of Rochester).

“Cell migration through three-dimensional confining pores:
speed accelerations by deformation and recoil of the nucleus”;
M Krause, FW Yang, M te Lindert, P Isermann, ] Schepens,

RJA Maas, C Venkataraman, ] Lammerding, A Madzvamuse, W
Hendriks, Philosophical Transactions of the Royal Society B,
Vol. 374, Issue # 1779, page(s) 20180225 (Cornell).

“Characterization and Modeling of Co/BaTiO3/SrRu03
Ferroelectric Tunnel Junction Memory by Capacitance-
Voltage (C-V), Current-Voltage (I-V), and High-Frequency
Measurements”; M Abuwasib, H Lee, | Lee, C Eom, A
Gruverman, U Singisetti, IEEE Transactions on Electron
Devices, Volume: 66 Issue: 5, May 2019, DOI: 10.1109/
TED.2019.2904019 (University at Buffalo).

“Chemical reaction and diffusion kinetics during
laser-induced submillisecond heating for lithographic
applications”; ] Jiang, B Jung, M Thompson, C Ober, Journal of
Vacuum Science & Technology B 37,041601 (2019); https://
doi.org/10.1116/1.5086871 (Cornell).

“Chip-based frequency comb sources for optical coherence
tomography”; Ji, Xingchen, Yao, Xinwen, Klenner, Alexander,
Gan, Yu, Gaeta, Alexander L., Hendon, Christine P, Lipson,
Michal, Optics express, Vol. 27, Issue # 14, page(s) 19896-
19905 (Columbia University).

“Chiral Gyroidal Thin Films from Block Copolymer Self-
Assembly as Structural Directing Templates for Fabrication of
Mesostructured Crytalline Inorganic Materials”; Zhang, Qi, Yu,
Fei, Wiesner, Ulrich, APS March Meeting, 2019, Boston, MA,
abstract id.F50.002 (Cornell University).

“Chlorine evolution reaction electrocatalysis on
Ru02(110) and Ir02(110) grown using molecular-beam
epitaxy”; D Kuo, H Paik, ] Nelson, K Shen, D Schlom, and |
Suntivich, J. Chem. Phys. 150, 041726 (2019); https://doi.
org/10.1063/1.5051429 (Cornell).

“Clog and Release, and Reverse Motions of DNA in a
Nanopore”; T Kubota, K Lloyd, N Sakashita, S Minato, K Ishida,
and T Mitsui, Polymers 2019, 11(1), 84;
https://doi.org/10.3390/polym11010084, 7 January 2019
(Aoyama Gakuin University).

“CMOS Controlled Ghz Ultrasonic Impedance Imager”;

M Abdelmejeed, ] Kuo, A Ravi, A Lal, 20th International
Conference on Solid-State Sensors, Actuators and
Microsystems & Eurosensors XXXIII, 23-27 June 2019, DOI:
10.1109/transducers.2019.8808493 (Cornell University).

“Coherent quantum dynamics of systems with coupling-
induced creation pathways”; Rogers, Steven D., Graf, Austin,
Javid, Usman A, Lin, Qiang, Communications Physics, Vol. 2,
Issue # 1, page(s) 1-9 (University of Rochester).

“Collaborative RFID Reader Using Code Divisional Multiple
Access (CDMA) and Methods for Same”; X Hui, E Kan, 8145-
02-PC, Not Applicable (PCT App), Patent Cooperation Treaty,
Filed, 5/14/19, PCT/US19/32255 (Cornell University).

“Computation Devices and Artificial Neurons Based on
Nanoelectromechanical Systems”; S Ardanuc, ] Hoople, ] Kuo,
A Lal, 5966-03-US, United States, Issued, 5/8/14, 14/273,
540,2/26/19, 10, 217, 045, US20140355381A1 United
States, 2019-02-26 Publication of US10217045B2 (Cornell).

“Controlling spin current polarization through non-collinear
antiferromagnetism”; Nan, T, C. Quintela, J. Irwin, G. Gurung,
D. Shao, . Gibbons, N. Campbell, K. Song, S. Choi, L. Guo, R.
Johnson, P. Manuel, R. Chopdekar, I. Hallsteinsen, T. Tybell,

P. Ryan, J. Kim, Y. Choi, P. Radaelli, D. Ralph, E. Tsymba, M.
Rzchowski, C. Eom, arXiv:1912.12586 [cond-mat.mtrl-sci]
(Cornell University).

“Correlation Between Optical Fluorescence and Microwave
Transmission During Single-Cell Electroporation”; Li, Hang,
Ma, Xiao, Du, Xiaotian, Li, Lei, Cheng, Xuanhong, Hwang, James
C. M., [EEE Transactions on Biomedical Engineering, Volume:
66, Issue: 8, Aug. 2019, Page(s): 2223-2230, DOI: 10.1109/
TBME.2018.2885781 (Lehigh University).

“Cross-resonance interactions between superconducting
qubits with variable detuning”; M Ware, B Johnson, |
Gambetta, T Ohki, ] Chow, B Plourde, arXiv:1905.11480
[quant-ph] (Submitted 27 May 2019) (Syracuse University).

“Cryogenic Memory Architecture Integrating Spin Hall Effect
based Magnetic Memory and Superconductive Cryotron
Devices”; M.Nguyen, et al., arXiv preprint arXiv:1907.00942
(Submitted on 1 Jul 2019) (Cornell University).
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“Current-Induced Torques with Dresselhaus Symmetry

Due to Resistance Anisotropy in 2D Materials”; G Stiehl, D
MacNeill, N Sivadas, I El Baggari, M Guimaraes, N Reynolds, L
Kourkoutis, C Fennie, R Buhrman, D Ralph, ACS nano, Vol. 13,
Issue # 2, page(s) 2599-2605 (Cornell University).

“Defect Center Hybrid Quantum Systems for Transduction
and Sensing: Challenges and Opportunities”; Fuchs, G., AFOSR
Workshop on Quantum Materials, University of Chicago,
Chicago, IL 2019 (Cornell University).

“Defect Qubits”; Fuchs, G., Materials Research Society/Kavli
Future of Materials Workshop on Solid-State Materials and
Quantum Information, Phoenix, AZ 2019 (Cornell University).

“Demonstration of waferscale voltage amplifier and
electrostatic quadrupole focusing array for compact linear
accelerators”; K. B. Vinayakumar, S. Ardanuc, Q. Ji, A. Persaud,
P. Seid], T. Schenkel, A. Lal, ] of Applied Physics 125, 194901
(2019); https://doi.org/10.1063/1.5091979 (Cornell).

“Densely functionalized lubricin scaffolds and uses thereof”;
L Bonassar, M Colville, M Paszek, H Reesink, S Schmidt, 8851,
Unfiled, 7/19/19, Invention (Cornell University).

“Design, fabrication, and analysis of 1 cm diameter metalens
in the visible”; ] Park, S Zhang, A She, W Chen, K Yousef, Y
Ibrahim, and F Capasso, SPIE Optics+Photonics 2019, San
Diego, CA. Aug 11-15, 2019. (Harvard University).

“Development of isoporous microslit silicon nitride
membranes for sterile filtration applications”; E Wright, ]
Miller, M Csordas, A Gosselin, ] Carter, ] McGrath, D Latulippe, ]
Roussie, Biotechnology & Bioengineering, 30 November 2019,
https://doi.org/10.1002/bit.27240 (SiMPore Inc).

“Development of metal organic cluster EUV photoresists”;
Christopher K. Ober, SPIE Advanced Lithography, invited talk,
San Jose, CA, Feb. 24-28, 2019 (Cornell University).

“Development of metal organic cluster EUV photoresists”;

K Sakai, S Jung, W Pan, E Giannelis, C Ober, Proceedings
V.10960, Advances in Patterning Materials and Processes
XXXVI; 1096015; https://doi.org/10.1117/12.2516133; SPIE
Advanced Lithography, 2019, San Jose, CA (Cornell).

“Device and Method for Point-of-Care Diagnostics and
Antibiotic Resistance Identification, and Applications
Thereof”; David Erickson, Seoho Lee, Saurabh Mehta, 7108-
03-US, United States, Issued, 1/19/18, 15/875, 686,7/9/19,
10, 345, 295 (Cornell University).

“Device and System for Repairing Intervertebral Disc
herniation and Methods of Use”; L. Bonassar, S Chen, A Cunha-
Gavidia, R Hartl, M McCarter, M Messina, G Shibu, 7837-03-US,
United States from PCT, 11/15/19, 16/614, 072 (Cornell).

“Device for Collecting or Extruding a Cell-Containing
Biological Material”; L Bonassar, ] Matthews, 9131-01-US,
Enhanced Provisional, Filed, 9/30/19, 62/908, 329 (Cornell).

“Digital Coherent Control of a Superconducting Qubit”; E.
Leonard Jr, M. Beck, J. Nelson, B. Christensen, T. Thorbeck,

C. Howington, A. Opremcak, I. Pechenezhskiy, K. Dodge, N.
Dupuis, J. Ku, F. Schlenker, ]. Suttle, C. Wilen, S. Zhu, M. Vavilov,
B. Plourde, R. McDermott, Physical Review Applied 11,
014009 (2019) arXiv:1806.07930 (Syracuse).

2019-2020 Research Accomplishmenis

“Dirac nodal lines protected against spin-orbit interaction in
Ir02”; Nelson, J., Ruf, ]., Lee, Y., Zeledon, C., Kawasaki, ]., Moser,
S., Jozwiak, C., Rotenberg, E., Bostwick, A.,, Schlom, D., Physical
Review Materials, Vol. 3, Issue # 6, page(s) 64205 (Cornell).

“Direct addition of sulfur and nitrogen functional groups

to graphite felt electrodes for improving all-vanadium

redox flow battery performance”; A Shah, Y Wu, Y Joo,
Electrochimica Acta, V.297, 20 February 2019, Pages 905-915,
https://doi.org/10.1016/j.electacta.2018.12.052 (Cornell).

“Drug testing complementary metal-oxide-semiconductor
chip reveals drug modulation of transmitter release for
potential therapeutic applications”; Huang, Meng, Rathore,
Shailendra S., Lindau, Manfred, Journal of Neurochemistry,
Vol. 151, Issue # 1, page(s) 38-49 (Cornell University).

“Dual-frequency spin resonance spectroscopy of diamond
nitrogen-vacancy centers in zero magnetic field”; A. K.
Dmitriev, H. Y. Chen, G. D. Fuchs, A. K. Vershovskii, Physical
Review A 100,011801(R) (2019). https://doi.org/10.1103/
PhysRevA.100.011801 (Cornell University).

“Dynamic DNA material with emergent locomotion behavior
powered by artificial metabolism”; Hamada, S., K.Yancey,
Y.Pardo, M.Gan, M.Vanatta, D.An, Y.Hu, T.Derrien, R.Ruiz, P.Liu,
J.Sabin, and D.Luo, Science Robotics, 10 Apr 2019, Vol. 4, Issue
29, eaaw3512, DOI: 10.1126/scirobotics.aaw3512 (Cornell).

“Dynamic response of a tunable MEMS accelerometer based
on repulsive force”; M Daeichin, M Ozdogan, S Towfighian, R
Miles, Sensors and Actuators A: Phys, 289, 15-04-2019, 34-43,
https://doi.org/10.1016/j.sna.2019.02.007 (Binghamton).

“Effective Spin-Mixing Conductance of Heavy-Metal-
Ferromagnet Interfaces”; L Zhu, D Ralph, R Buhrman,
Physical Review Letters 123, 057203, (2019), https://doi.
org/10.1103/PhysRevLett.123.057203 (Cornell University).

“Effects of Forming Gas Anneal on the Structure of Al203/
GaN Interface”; B. McEwen, I. Mahaboob, K. Hogan, E. Rocco,
V. Meyers, S. Tozier, A. Lelis, R. Green, F. Nouketcha, and F.
Shahedipour-Sandvik, 61st Electronic Materials Conf, June
2019, University of Michigan (SUNY Polytechnic Institute).

“Effects of millisecond scale laser spike anneals on
amorphous barium titanate thin films”; Haber, Lewis
Rosevere, Cornell Theses and Dissertations, Date Issued
2019-05-30, https://doi.org/10.7298/sqd0-vc42 (Cornell).

“Effects of Semiconductor Surface Treatments and Dielectric
Anneal on the Electrical Characteristics of GaN-Based Metal-
Insulator-Semiconductor Devices”; B. McEwen, I. Mahaboob,
K. Hogan, E. Rocco, V. Meyers, S. Tozier, A. Lelis, R. Green, E.
Nouketcha, and F. Shahedipour-Sandvik, 13th International
Conference on Nitride Semiconductors, Bellevue, WA, July
7-12,2019 (SUNY Polytechnic Institute).

“Electric force microscopy of sample having appreciable
sample impedance”; R. P. Dwyer and J. A. Marohn,
NanoScientific, 2019, 16, 6 -9, URL https://www.parksystems.
com/index.php/medias/resources/nanoscientific (Cornell).

“Electrical manipulation of the fine-structure splitting of
WSe2 quantum emitters”; C Chakraborty, N Jungwirth, G
Fuchs, and A Vamivakas, PRB 045308 (2019). https://doi.
org/10.1103/PhysRevB.99.045308 (Cornell University).
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“Electroplating of Sn Film on Nb Substrate for Generating
Nb3sn Thin Films and Post Laser Annealing”; Sun, Z.,

Liepe, M., Oseroff, T, Porter, R. D., Arias, T, Sitaraman, N.,
Connolly, A., Scholtz, J., Thompson, M. 0., 19th Int. Conf. on RF
Superconductivity, Germany; JACoW, ISBN:978-3-95450-211-
0, doi:10.18429/JACoW-SRF2019-MOP014 (Cornell).

“ElectroStatic Comb Actuators for Micro Robotics”; A Lal,
R Shepherd, 8578-01-US, United States, MPR-Manuscript
Provisional, Filed, 3/26/19, 62/824, 234 (Cornell).

“Energetic costs regulated by cell mechanics and confinement
are predictive of migration path during decision-making”;

M Zanotelli, A Rahman-Zaman, ] VanderBurgh, P Taufalele,

A Jain, D Erickson, F Bordeleau, and C Reinhart-King, Nature
Communications V10, # 4185 (2019), https://www.nature.
com/articles/s41467-019-12155-z (Cornell University).

“Energy-efficient ultrafast SOT-MRAMs based on low-
resistivity spin Hall metal Au0. 25Pt0. 75”; Zhu, Lijun, Zhu,
Lujun, Shi, Shengjie, Ralph, D. C,, Buhrman, R. A, arXiv
preprint arXiv:1910.11896 (Cornell University).

“Engineering Electron-Phonon Coupling of Quantum Defects
to a Semiconfocal Acoustic Resonator”; H Chen, N Opondo, B
Jiang, E MacQuarrie, R Daveau, S Bhave, and G Fuchs, Nano
Letters 19, 7021-7027 (2019). https://doi.org/10.1021/acs.
nanolett.9b02430 (Cornell University).

“Engineering transferrable microvascular meshes for
subcutaneous islet transplantation”; Song, W., A.Chiu, L.-H.
Wang, R.E. Schwartz, B.Li, N.Bouklas, D.T. Bowers, D.An, S.H.
Cheong, J.A. Flanders, Y.Pardo, Q.Liu, X.Wang, V.K. Lee, G.Dai,
and M.Ma, Nature Communications, V.10, #4602, 10 October

2019, doi:10.1038/s41467-019-12373-5 (Cornell University).

“Enhanced injection efficiency and light output in bottom
tunnel-junction light-emitting diodes using UID GaN
spacers”; S Bharadwaj, ] Miller, K Lee, ] Lederman, M Siekacz,
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R Buhrman, arXiv preprint arXiv:1908.06528 (Cornell).
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“Mechanical Stress Compromises Bacterial Toxin Efflux”;
Genova, L.A,, Roberts, M.E, Wong, Y-C, Harper, C.E., Santiago,
A.G., Fu, B, Srivastava, A., Jung, W,, Kreminski, L., Mao, X., Sun,
X., Yang, F, Hui, C-Y, Chen, P, Hernandez, C.]., PNAS December
17,2019 116 (51) 25462-25467; first published Nov 26, 2019
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E, Wong, Yu-Chern, Harper, Christine E., Santiago, Ace George,
Fu, Bing, Srivastava, Abhishek, Jung, Won, Wang, Lucy M.,
Krzeminski, Lukasz, bioRxiv, page(s) 571398 (Cornell).

“MEMS-in-the-lens 3D beam scanner for in vivo microscopy”;
Dickensheets, David L., Liu, Tianbo, Rajadhyaksha, Milind,
MOEMS and Miniaturized Systems XVIII, International Society
for Optics and Photonics, Vol. 10931, page(s) 1093110
(Montana State University).

“MEMS-in-the-lens architecture for a miniature high-NA laser
scanning microscope”; Tianbo Liu, Milind Rajadhyaksha, and
David L. Dickensheets, Light: Science & Applications volume
8, Article number: 59 (2019), https://www.nature.com/
articles/s41377-019-0167-5 (Montana State University).

“Metal Organic Cluster Photoresists for EUV Lithography in
Cornell’s CNF, the original NSF supported nanofabrication
facility”; Christopher K. Ober, IBM Almaden, invited talk,
Almaden, CA, Jan. 22, 2019 (Cornell University).

“Metal Organic Cluster Photoresists for EUV Lithography”;
Sakai, K, Jung, SH, Pan, WY, Giannelis, EP, Ober, CK, Journal of
Photopolymer Science and Technology, 2019, 32(5), 711-714;
DOI: 10.2494 /photopolymer.32.711 (Cornell University).

“Metal organic cluster photoresists for next generation
EUV lithography”; Christopher K. Ober, Bayreuth Polymer
Symposium, invited talk, Universitat Bayreuth, Bayreuth,
Germany, September 21-24, 2019 (Cornell University).

“Metal organic cluster photoresists: new metal oxide
systems”; Sakai, K, Jung, SH, Pan, W, Giannelis, EP, Ober, CK,
Advanced Etch Technology For Nanopatterning VIII, Wise, RS;
Labelle, CB, eds. Proceedings of SPIE, 2019, 10963, 1096306,
DOI: 10.1117/12.2515148 (Cornell University).

“Metal organic cluster resists: new metal oxide systems for
microlithography”; Christopher K. Ober, Facebook, invited
talk, Redmond, WA, August 27, 2019 (Cornell University).

“Metal oxide nanoparticles and MOF-inspired clusters for
microlithography”; Christopher K. Ober, 258th ACS National
Meeting, invited talk, San Diego, CA, August 25 to 29,2019
(Cornell University).

“Method for improving the hole mobility of electronic devices

based on GaN”; Feliciano Giustino, Debdeep Jena, Samuel
Ponce, 8816, Filed by Cornell, 6/14/19, Invention (Cornell).
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“Microfluidic Device, System, and Method for Tracking Single
Cells and Single Cell Lineages”; David Erickson, Michael

Mak, 5947-03-US, United States, Issued, 12/8/14, 14/406,
310,1/1/19,US10168317B2 United States, 2019-01-01
Publication of US10168317B2, 2019-01-01 Application
granted (Cornell University).

“Microfluidic Platform for the Concentration and Detection
of Bacterial Populations in Liquid”; L Alonzo, S Garing, A
Le Ny, K Nichols, S Nugen, ] Williford, 8095-02-PC, Patent
Cooperation Treaty, Filed, 1/10/19, PCT/US19/12979
(Cornell University).

“Mobile device enabled point-of-care quantification of
cancer biomarkers”; David Erickson, Saurabh Mehta, Balaji
Ventkatesh, 9286, Unfiled, 12/17/19, Invention (Cornell).

“Mobile device enabled point-of-care quantification of
nutrition and inflammation biomarkers using saliva or urine”;
David Erickson, Julia Finkelstein, Bryan Gannon, Marshall
Glesby, Saurabh Mehta, Balaji Ventkatesh, 9285, Unfiled,
12/17/19, Invention (Cornell University).

“Mobile device enabled point-of-care test for screening birth
defects”; David Erickson, Saurabh Mehta, Balaji Ventkatesh,
9287, Unfiled, 12/17/19, Invention (Cornell University).

“Mode Structure in Superconducting Metamaterial
Transmission-Line Resonators”; H Wang, A Zhuravel, S
Indrajeet, B Taketani, M Hutchings, Y Hao, F Rouxinol, F
Wilhelm, M LaHaye, A Ustinov, B Plourde, Phys Rev Applied
11, 054062, 22 May 2019, DOI: https://doi.org/10.1103/
PhysRevApplied.11.054062 (Syracuse University).

“Modeling and Circuit Design of Associative Memories with
Spin Orbit Torque FETs”; Afuye, Olalekan, Li, Xiang, Guo,
Felicia, Jena, Debdeep, Ralph, Daniel C., Molnar, Alyosha, Xing,
Huili Grace, Apsel, Alyssa, IEEE Journal on Exploratory Solid-
State Computational Devices and Circuits, 08 November 2019,
Page(s): 1-1, DOI: 10.1109/]JXCDC.2019.2952394 (Cornell).

“Modular Fabrication Systems and Methods”; Lawrence
Bonassar, Daniel Cohen, Hod Lipson, Evan Malone, 3527-10-
US, United States, Issued, 6/29/18,16/023, 153,9/10/19,
10/406, 262 (Cornell University).

“Modular Fabrication Systems and Methods”; L Bonassar, D
Cohen, H Lipson, E Malone, 3527-11-USA, CON-Continuation,
Prosecution, 7/31/19, 16/528, 593 (Cornell University).

“Molecular beam epitaxial growth of scandium nitride
on hexagonal SiC, GaN, and AIN”; Joseph Casamento, John
Wright, Reet Chaudhuri, Huili (Grace) Xing, and Debdeep
Jena, Appl. Phys. Lett. 115,172101 (2019); https://doi.
org/10.1063/1.5121329 (Cornell University).

“Molecular Beam Epitaxy of Transition Metal Nitrides for
Superconducting Device Applications”; D.Katzer, N.Nepal,
M.Hardy, B.Downey, D.Storm, E.Jin, R.Yan, G.Khalsa, ] Wright,
A.Lang, T.Growden, V.Gokhale, V.Wheeler, A.Kramer, ].Yater,
H.Xing, D.Jena, D.Meyer, Physica status solidi (a), 12 October
2019 https://doi.org/10.1002/pssa.201900675 (Cornell).

“Monolithic pzt actuator, stage, and method for making”; A

Lal, S Nadig, S Ardanuc, US20190214543A1 United States,
2019-07-11 Publication of US20190214543A1 (Cornell).
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“MoS2 pixel arrays for real-time photoluminescence imaging
of redox molecules”; M Reynolds, M Guimaraes, H Gao, K
Kang, A Cortese, D Ralph, ] Park, P McEuen, Science Advances,
08 Nov 2019, V. 5, #11, eaat9476, DOI: 10.1126/sciadv.
aat9476 (Cornell University).

“Motion sensor integrated nano-probe n/mems apparatus,
method, and applications”; A Lal, K Amponsah, 2019-01-17
Publication of US20190018039A1 (Cornell University).

“Multi Kilovolt Lithium Niobate Pyroelectric Cantilever

Switched Power Supply”; D Ni, K Vinayakumar, V Pinrod, A
Lal, IEEE 32nd International Conf on MEMs, Jan. 2019, pgs
970-973,DOI: 10.1109/MEMSYS.2019.8870799 (Cornell).

“Multi-phase, non-isothermal transfer of water in a simple
geometry”; Lidon, Pierre, Perrot, Etienne, Stroock, Abraham
D., arXiv preprint arXiv:1902.04468 (Cornell University).

“Multi-Photon Wavefront Sensor, Methods and Applications”;
D Sinefeld, F Xia, C Xu, 7709-03-US, United States, US from
PCT, Filed, 8/6/19, 16/483, 971 (Cornell University).

“Multi-Photon Wavefront Sensor, Methods and Applications”;
D Sinefeld, F Xia, C Xu, 7709-04-EP, Europe, European Patent
Convention, Filed, 9/6/19, 18753686.7 (Cornell University).

“Multiomic Analysis of cell Analytes using Microfluidic
Systems”; A Bisogni, H Craighead, D Lin, H Tian, 8443-02-PC,
Not Applicable (PCT App), PCT-Patent Cooperation Treaty,
Filed, 11/29/19, PCT/US2019/063866 (Cornell University).

“Multiorgan microfluidic platform with breathable lung
chamber for inhalation or intravenous drug screening and
development”; Miller, PG, Chen, CY, Wang, Y, Gao, E, Shuler, ML,
Biotechnology and Bioengineering, V: 117, #: 2, P 486-497,
DOI: 10.1002/bit.27188, Early Access: NOV 2019 (Cornell).

“Mutant lamins cause nuclear envelope rupture and

DNA damage in skeletal muscle cells”; A Earle, T Kirby, G
Fedorchak, P Isermann, ] Patel, S Iruvanti, S Moore, G Bonne,
L Wallrath, ] Lammerding, Nature Materials doi: 10.1038/
s41563-019-0563-5, Posted March 23, 2019 (Cornell).

“Myosin IIA suppresses glioblastoma development in a
mechanically sensitive manner”; H.Picariello, R.Kenchappa,
V.Rai, ].Crish, A.Dovas, K.Pogoda, M.McMahon, E.Bell,
U.Chandrasekharan, A.Luu, R.West, ].Lammerding, P.Canoll,
D.Odde, PJanmey, T.Egelhoff, and S.Rosenfeld, Proceedings of
the National Academy of Sciences, p 201902847 (Cornell).

“Nano-scale Photoemission Based Electron Sources for
Electron Microscopy”; S Karkare, ] Maxson, H Padmore, 9289,
Unfiled, 12/19/19, Invention (Cornell University).

“Nanosecond Reversal of Three-Terminal Spin Hall Effect
Memories Sustained at Cryogenic Temperatures”; G
Rowlands, M Nguyen, S Aradhya, S Shi, C Ryan, R Buhrman, T
Ohki, arXiv:1909.10613 (23 Sep 2019) (Cornell).

“Nanosecond- Timescale Low- Error Switching of 3-Terminal
Magnetic Tunnel Junction Circuits through Dynamic In-
Plane- Field Assisted Spin-Hall Effect”; S Aradhya, R Buhrman,
D Ralph, G Rowlands, 7376-02-US, United States, Issued,
3/17/17,15/462, 760, 6/25/19, US Patent 10333058B2,
2019-06-25 Publication of US10333058B2 (Cornell).
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“Nanostructured Stable Radical Polymer Thin Films: A Battery
Electrode Material”; Khurana, Mohit Ravi, Cornell University,
ProQuest Dissertations, 2019. 22592073. (Cornell).

“Narrow-linewidth, tunable external cavity dual-band diode
lasers through InP/GaAs-Si 3 N 4 hybrid integration”; Zhu,
Yeyu, Zhu, Lin, Optics express, Vol. 27, Issue # 3, page(s)
2354-2362 (Clemson University).

“NEMS Electrostatic Resonant Near-Zero Power Resistive

Contact RF Wake-Up Switch with PT FIB Contact”; A Ruyack, B
Davaji, L Pancoast, N Shalabi, A Molnar, A Lal, 2019 IEEE 32nd
International Conf on MEMS, IEEE, page(s) 129-132 (Cornell).

“NEMS Electrostatic RF Wakeup Switch with Pt FIB Contact”;
A Ruyack, L Pancoast, N Shalabi, A Molnar and A Lal, J. Phys.:
Conf. Ser.1407 012077 (Cornell University).

“Neuromorphic Event-driven Neural Computing Architecture
in a Scalable Neural Network”; F Akopyan, ] Arthur, R

Manohar, P Merolla, D Modha, A Molnar, W Risk, 5586-03-US,
Issued 1/6/16,14/989,579,12/10/19, 10,504,021 (Cornell).

“New Physics in GaN Resonant Tunneling Diodes”; HG Xing,

] Encomendero, D Jena, Gallium Nitride Materials and Devices
X1V, International Society for Optics and Photonics, Vol.
10918, page(s) 109180Z (Cornell University).

“Nitride LEDs and Lasers with Buried Tunnel Junctions”;
Turski, H, Siekacz, M, Muziol, G, Hajdel, M, Stanczyk, S, Zak, M,
Chlipala, M, Skierbiszewski, C, Bharadwaj, S, Xing, HG, Jena,
D, ECS Journal of Solid State Science and Technology, V.9,
Issue: 1, # 015018, DOI: 10.1149/2.0412001JSS, DEC 5 2019
(Cornell University).

“Non-Planar Electrodes, Method of Making Same, and Uses
Thereof”; L Archer, Q Zhao, ] Zheng, 8470-01-US, Enhanced
Provisional, Filed, 4/19/19, 62/836, 486 (Cornell University).

“Non-reversible tissue fixation retains extracellular vesicles
for in situ imaging”; Gupta, Mrinali P, Tandalam, Sangeetha,
Ostrager, Shariss, Lever, Alexander S., Fung, Angus R., Hurley,
David D., Alegre, Gemstonn B., Espinal, Jasmin E., Remmel, H.
Lawrence, Mukherjee, Sushmita, Nature methods, page(s) 1-5
(Cornell University).

“Non-thermal fluence threshold for femtosecond pulsed

x-ray radiation damage in perovskite complex oxide epitaxial
heterostructures”; H.J. Lee, Y. Ahn, S.D. Marks, E.C. Landahl, J.Y.
Lee, TY. Kim, S. Unithrattil, ].Y. Jo, S.H. Chun, S. Kim, S.-Y. Park,
I. Eom, C. Adamo, D.G. Schlom, H. Wen, and P.G. Evans, Applied
Physics Letters, DOI: 10.1063/1.5128509 (Cornell).

“Nonlinear anomalous Hall effect in few-layer WTe2”; K. Kang,
T. Li, E. Sohn, J. Shan, and K. F. Mak, Nature Mater. 18, 324-
328 (2019) http://dx.doi.org/10.1038/s41563-019-0294-7
(Cornell University).

“Nonlinear Ultrafast Fiber Amplifiers”; W Fu, P Sidorenko,
F Wise, 8528-01-US, United States, MPR-Manuscript
Provisional, Filed, 7/9/19, 62/872, 178 (Cornell University).

“Novel sample preparation method for single-electron
magnetic resonance detection and imaging”; M. C. Boucher,
2019 American Chemical Society Northeast Regional Meeting,
Saratoga, NY; June 26, 2019 (Cornell University).
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“Observation of live cells’ attachment, spreading, and drug
interactions using metasurface-enhanced infrared reflection
spectroscopy”; Huang, Steven H., Gupta, Shourya Dutta,
Delgado, Robert, Kelp, Glen, Hume, Kelly, Shvets, Gennady,
Optical Biopsy XVII: Toward Real-Time Spectroscopic Imaging
and Diagnosis, International Society for Optics and Photonics,
Vol. 10873, page(s) 108730V (Cornell University).

“Observation of Strong Polarization Enhancement in
Ferroelectric Tunnel Junctions”; Li L., X. Cheng, T. Blum, H.
Huyan, Y. Zhang, C. Heikes, X. Yan, C. Gadre, T. Aoki, M. Xu, L.
Xie, Z. Hong, C. Adamo, D.G. Schlom, L.-Q. Chen, X. Pan, Nano
Lett. 2019, 19, 10, 6812-6818, September 11, 2019, https://
doi.org/10.1021/acs.nanolett.9b01878, 2019 American
Chemical Society (Cornell University).

“Omnidirectional low frequency energy harvester for
wearable applications”; C Ou, V Pinrod, B Davaji and A
Lal, Journal of Physics: Conference Series, Volume 1407,
conference 1, 1407 012122 (Cornell University).

“On-chip tunable photonic delay line”; Ji, Xingchen, Yao,
Xinwen, Gan, Yu, Mohanty, Aseema, Tadayon, Mohammad A.,
Hendon, Christine P, Lipson, Michal, APL Photonics, Vol. 4,
Issue # 9, page(s) 90803 (Columbia University).

“Optical lace for synthetic afferent neural networks”;

Xu, Patricia A., Mishra, A. K,, Bai, H., Aubin, C. A., Zullo, L.,
Shepherd, R. F, Science robotics, eaaw6304, Vol. 4, [ssue # 34
(Cornell University).

“Optical Parametric Generation in a Lithium Niobate
Microring with Modal Phase Matching”; Luo, Rui, He, Yang,
Liang, Hanxiao, Li, Mingxiao, Ling, Jingwei, Lin, Qiang, Physical
Review Applied, Published 11 March 2019, Vol. 11, Issue # 3,
page(s) 34026 (University of Rochester).

“Optofluidic Photobioreactor Apparatus, Method, and
Applications”; David Erickson, David Sinton, 5200-04-EP,
Europe, Issued, 7/12/13,11841822.7,9/11/19, 2640826
(Cornell University).

“Optofluidic Photobioreactor Apparatus, Method, and
Applications”; David Erickson, David Sinton, 5200-07-
FR, France, Issued, 7/12/13, EP11841822.7,9/11/19,
EP2640826 (Cornell University).

“Optofluidic Photobioreactor Apparatus, Method, and
Applications”; David Erickson, David Sinton, 5200-08-
DE, Germany, Issued, 7/12/13, EP11841822.7,9/11/19,
EP2640826 (Cornell University).

“Optofluidic Photobioreactor Apparatus, Method, and
Applications”; David Erickson, David Sinton, 5200-09-GB,
United Kingdom, Issued, 7/12/13, EP11841822.7,9/11/19,
EP2640826 (Cornell University).

“Ordered Si Micropillar Arrays via Carbon-Nanotube-Assisted
Chemical Etching for Applications Requiring Nonreflective
Embedded Contacts”; T Wilhelm, I Kecskes, M Baboli, A
Abrand, M Pierce, B Landi, I Puchades, and P Mohseni, ACS
Appl. Nano Mater. 2019, 2, 12, 7819-7826, Nov 6, 2019,
https://doi.org/10.1021/acsanm.9b01838 (RIT).

“Origin and Evolution of Microlayer in Pool Boiling”; A

Zou, M Gupta, S Maroo, ASME 2019 Summer Heat Transfer
Conference, Bellevue, WA. (2019/7/15) (Syracuse University).

xviii

“Oxygen Incorporation in the Molecular Beam Epitaxy Growth
of ScxGal-xN and ScxAl1-xN”; Joseph Casamento, Huili Grace
Xing, Debdeep Jena, Phys. Status Solidi B2020, 1900612 DOI:
10.1002/pssb.201900612 (Cornell University).

“Pathogenic Bacteria Detection Using RNA-Based Loop-
Mediated Isothermal-Amplification-Assisted Nucleic Acid
Amplification via Droplet Microfluidics”; M Azizi, M Zaferani,
S Cheong, and A Abbaspourrad, American Chemical Society
Sens. 2019, 4, 4, 841-848, March 25, 2019, https://doi.
org/10.1021/acssensors.8b01206 (Cornell University).

“Perfect soliton crystals on demand”; He, Yang, Ling, Jingwei,
Li, Mingxiao, Lin, Qiang, arXiv preprint arXiv:1910.00114
(University of Rochester).

“Performance of CVD diamond single crystals as side-bounce
monochromators in the Laue geometry at high photon
energies”; S. Stoupin, T. Krawczyk, ].P.C. Ruff, K.D. Finkelstein,
H.H. Lee, and R.Huang (acknowledges Chris Alpha, CNF Staff),
AIP Conference Proceedings, V.2054, Issue 1,1d.060019, Jan
2019, DO0I: 10.1063/1.5084650 (Cornell University).

“Photon acceleration and tunable broadband harmonics
generation in nonlinear time-dependent metasurfaces”;
Shcherbakov, M, Werner, K, Fan, Z, Talisa, N, Chowdhury, E,
Shvets, G, Nature communications, Vol. 10, Issue # 1, page(s)
1345 (Cornell University).

“Physical Principles of Membrane Shape Regulation by the
Glycocalyx”; C.Shurer, ].Kuo, L.Roberts, ].Gandhi, M.Colville,
T.Enoki, H.Pan, ].Su, ].Noble, M.Hollander, ].0’Donnell, R.Yin,
K.Pedram, L.M6ck, L.Kourkoutis, W.Moerner, C.Bertozzi,
G.Feigenson, H.Reesink, M.Paszek, Cell, Volume 177, Issue 7,
13 June 2019, Pages 1672-1674, https://doi.org/10.1016/j.
cell.2019.04.017 (Cornell University).

“Piezoelectric bioMEMS cantilever for measurement of muscle
contraction and for actuation of mechanosensitive cells”; E
Coln, A Colon, C Long, N Srira, M Esch, ] Prot, D Elbrecht, Y
Wang, M Jackson, M Shuler, and ] Hickman, Materials Research
Society 2019, DOI: https://doi.org/10.1557 /mrc.2019.129
Cambridge University Press: 27 Sept 2019 (Cornell).

“Planar GHz Ultrasonic Lens for Fourier Ultrasonics”; Juneho
Hwang, Justin Kuo, Amit Lal, 2019 IEEE International
Ultrasonics Symposium (IUS), 6-9 Oct. 2019, Glasgow,
United Kingdom, United Kingdom; DOI: 10.1109/
ULTSYM.2019.8925662 (Cornell University).

“Plasmonic metasurfaces with 42.3% transmission efficiency
in the visible”; Zhang, ], EIKabbash, M, Wei, R, Singh, S, Lam, B,
Guo, C, Light: Science & Applications, Vol. 8, Issue # 1, page(s)
53 (University of Rochester).

“Platforms Enabled by Buried Tunnel Junction for Integrated
Photonic and Electronic Systems”; Shyam Bharadwaj,
Alexander Chaney, Debdeep Jena, Kazuki Nomoto, Henryk
Turski, Huili Grace Xing, 8026-02-PC, Not Applicable (PCT
App), PCT-Patent Cooperation Treaty, Filed, 1/31/19,
PCT/2019/015991 (Cornell University).

“Polarization control in nitride quantum well light emitters
enabled by bottom tunnel-junctions”; Turski, H, Bharadwaj, S,
Xing, H, Jena, D, Journal of Applied Physics, Vol. 125, Issue #
20, page(s) 203104 (Cornell University).
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“Polarization field assisted heterostructure design for
efficient deep ultra-violet light emitting diodes”; SM Islam, V
Protasenko, H Xing, D Jena, US20190148593A1 United States,
2019-05-16 Publication of US20190148593A1 (Cornell).

“Polarization sensitive black phosphorus nanomechanical
resonators”; Arnob Islam, Anno van den Akker, and Philip
X.-L. Feng, Optical Materials Express Vol. 9, Issue 2, pp. 526-
535 (2019) https://doi.org/10.1364/0ME.9.000526 (Case
Western Reserve University).

“Polarization states synthesizer based on a thermo-optic
dielectric metasurface”; Bosch, M., Shcherbakov, M. R,, Fan,
Z., Shvets, G., Journal of Applied Physics, Vol. 126, Issue # 7,
page(s) 73102 (Cornell University).

“Polarization-induced 2d Hole Gases for High-Voltage
p-channel Transistors”; Samuel Bader, Reet Chaudhuri,
Debdeep Jena, Huili Grace Xing, 8340-02-PC, Not Applicable
(PCT App), PCT-Patent Cooperation Treaty, Filed, 7/19/19,
PCT/US19/42584 (Cornell University).

“Polymer Brushes on Hexagonal Boron Nitride”; W.Sheng,
[.Amin, C.Neumann, R.Dong, T.Zhang, E.Wegener, W.Chen,
P.Forster, H.Tran, M.Loffler, A.Winter, R.Rodriguez, E.Zschech,
C.Ober, X.Feng, A.Turchanin, R.Jordan, Small, Vol. 15, Issue #
19, page(s) 1805228 (Cornell University).

“Pool Boiling Coupled with Nanoscale Evaporation Using
Buried Nanochannels”; Zou, An, Poudel, Sajag, Raut, Sidharth
P, Maroo, Shalabh C., Langmuir, Vol. 35, Issue # 39, page(s)
12689-12693 (Syracuse University).

“Porous Zero-Mode Waveguides for Picogram-Level DNA
Capture”; Jadhav, V; Hoogerheide, D; Korlach, J; Wanunu, M;

Nano Lett. 2019, 19, 2, 921-929, https://doi.org/10.1021/acs.

nanolett.8b04170 (Northeastern University).

“PP2A inhibitor PME-1 suppresses anoikis, and is associated
with therapy relapse of PTEN-deficient prostate cancers”;
C.Rupp, A.Aakula, A.Isomursu, A.Erickson, O.Kauko, P.Shah,
A.Padzik, A.Kaur, S.Li, Y.Pokharel, L.Trotman, A.Rannikko,
P.Taimen, ].Lammerding, [.Paatero, T.Mirtti, ].Ivaska,
J.Westermarck, bioRxiv, page(s) 581660 (Cornell University).

“Programmable self-assembly of magnetic handshake
materials”; Niu, Ran, Esposito, Edward, Du, Chrisy, Wang, Wei,
Ng, Jakin, Brenner, Michael, McEuen, Paul, Cohen, Itai, APS

March Meeting 2019, abstract id.S61.002 (Cornell University).

“Puzzling Perovskite Photoconductivity Dynamics Revealed
by Scanned Probe Measurements of Electric Force Gradients,
Dissipation, and Impedance Spectra”; ]. A. Marohn, A. M.
Tirmzi, R. P. Dwyer, L. E. Harrell, R. Cohn, ]. A. Christians,

D. T. Moore, E. Jiang, J. Precht, R. Giridharagopal, and D.
Ginger, Materials Research Society Fall Meeting; Boston,
Massachusetts; December 1-6, 2019, URL https://www.mrs.
org/fall2019/symposium-sessions/symposium-sessions-
detail?code=EN09 (Cornell University).

“Quantum Transport in 2DEGs in Epitaxial GaN Quantum
Wells on Superconducting NbN”; Dang, Phillip, Khalsa, Guru,
Katzer, D., Nepal, Neeraj, Downey, Brian, Suslov, Alexey, Xing,
Huili, Meyer, David, Jena, Debdeep, APS March Meeting 2019,
abstract id.Y08.015 (Cornell University).

2019-2020 Research Accomplishmenis

“Rabi oscillations and resonance fluorescence from a single
hexagonal boron nitride quantum emitter”; Kumarasiri
Konthasinghe, Chitraleema Chakraborty, Nikhil Mathur,
Liangyu Qiu, Arunabh Mukherjee, Gregory D. Fuchs, and

A. Nick Vamivakas, Optica 6, 542 (2019). https://doi.
org/10.1364/0PTICA.6.000542 (Cornell University).

“Radical sensitive zinc-based nanoparticle EUV photoresists”;
Yang, K, Xu, H, Sakai, K, Kosma, V, Giannelis, EP, Ober, CK,
Advances In Patterning Materials And Processes XXXVI,
Gronheid, R; Sanders, DP, eds. Proceedings of SPIE, 2019,
10960, 109601R, DOI: 10.1117/12.2514982 (Cornell).

“Real-time Monitoring of Live Cells for Drug Screening Using
Metasurface-enhanced IR Spectroscopy (Combined into
8311)”; He (Steven) Huang, Gennady Shvets, 8539, Closed-
Combined, 2/25/19, Invention (Cornell University).
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“Realization of Epitaxial Thin Films of the Topological
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“Realization of GaN PolarMOS using selective-area regrowth
by MBE and its breakdown mechanisms”; W.Li, KNomoto,
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S.Rouvimov, D.Jena, and H.Xing, Japanese Journal of Applied
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“Recent Progress of GaN-Based Vertical Devices”; K Nomoto,
Z Hu, W Li, M Zhu, K Lee, D Jena, and H Xing, ECS Meeting,
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Klimeck, A Seabaugh, S Fullerton-Shirey, H Xing, and D Jena,
npj 2D Materials and Applications V3, #43 (2019) (Cornell).

“Rotationally aligned hexagonal boron nitride on sapphire
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Grace, Jena, Debdeep, Physical Review Materials, Vol. 3, Issue
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“Seat Integration of RF Vital-Sign Monitoring”; Xiaonan
Hui, Edwin Kan, 8480-01-US, United States, EPR-Enhanced
Provisional, Filed, 3/26/19, 62/824, 268 (Cornell University).

“Seat Integration of RF Vital-Sign Monitoring”; Xiaonan
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“Semi-Nonlinear Nanophotonic Waveguides for Highly
Efficient Second-Harmonic Generation”; Luo, R; He, Y; Liang,
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page(s) 1800288 (University of Rochester).

“Semiconductor Tweezers and Instrumentation for Tissue
Detection and Characterization”; P Chen, A Lal, F Michelassi, C
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12/31/19, 10,517, 626 (Cornell University).
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“Significantly Reduced Thermal Conductivity in Beta-
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44, Issue # 17, page(s) 4295-4298 (University of Rochester).

“Single crystal growth and characterization of Ba2ScNb06-A
novel substrate for BaSn03 films”; Guguschey, C., Klimm, D.,
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“Smartphone-Based Apparatus and Method for Obtaining
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“Smartphone-Based Apparatus and Method for Obtaining
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EP2946198 (Cornell University).
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and Methods”; Mamdouh Abdelmejeed, Justin Kuo, Amit Lal,
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adfm.20190059 (Cornell University).
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Kirby, D.H. Low, K.C. Nowack, D.G. Schlom, D.C. Ralph, T. Ono,
and G.D. Fuchs, Physical Review X 9, 041016 - Published 22
October 2019 (Cornell University).

“Spin tunnel field-effect transistors based on two-dimensional
van der Waals heterostructures”; S. Jiang, L. Li, Z. Wang, J.
Shan, and K.F. Mak, Nature Electronics 2, 159-163 (2019)
https://doi.org/10.1038/s41928-019-0232-3 (Cornell).
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“Spin-Orbit Coupling, Spin Hall Conductivity and Spin
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Research Foundation Global Research Symposium, Seoul,
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“Spin-orbit torques from low-symmetry materials”; Ralph, D.
C., 2019 Magnetism and Magnetic Materials Conference, Nov.
4-8, 2019, Las Vegas, NV (Cornell University).

“Spin-Orbit Torques in Heavy-Metal-Ferromagnet Bilayers
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Vol. 122, Issue # 7, page(s) 77201 (Cornell University).

“Spin-Orbit Torques: Discoveries, Advances and Possibilities
for Memory Technology”; Buhrman, R, Applied Materials, San
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“Spin-Orbit-Torque Field-Effect Transistor (SOTFET): A New
Magnetoelectric Memory”; X Li, P Dang, ] Casamento, Z Zhang,
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arXiv:1909.08133 [physics.app-ph] (17 Sep 2019 (v1), last
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“Spin-orbit-torque magnetic manipulation with 2D materials”;
Ralph, D. C,, 2019 Experimental Condensed Matter Physics
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“Spin-orbit-torque magnetic manipulation with 2D materials”;
Ralph, D. C,, 2019 March Meeting of the American Physical
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jgrma.18.00056 (Cornell University).
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“Stiffness of hip adductor myofibrils is decreased in children
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Benjamin, El-Hawary, Ron, Gauthier, Luke, Herzog, Walter,
Journal of Biomechanics, Volume 87, 18 April 2019, Pages
100-106, https://doi.org/10.1016/j.jbiomech.2019.02.023
(University of Calgary).

“Strictures of a microchannel impose fierce competition to
select for highly motile sperm”; Zaferani, Meisam, Palermo,
Gianpiero D., Abbaspourrad, Alireza, Science advances,
eaav2111, Vol. 5, Issue # 2 (Cornell University).

“Strong Damping-Like Spin-Orbit Torque and Tunable
Dzyaloshinskii-Moriya Interaction Generated by Low-
Resistivity Pd1-xPtx Alloys”; L Zhu, K Sobotkiewich, X Ma, X
Li, D Ralph, R Buhrman, Adv Functional Materials, V29, [ssue
16, 1805822, First published: 27 February 2019, https://doi.
org/10.1002/adfm.201805822 (Cornell University).

“Structure Control of a m-Conjugated Oligothiophene-Based
Liquid Crystal for Enhanced Mixed Ion/Electron Transport
Characteristics”; B Dong, Z Liu, M Misra, ] Strzalka, ] Niklas,
0 Poluektov, F Escobedo, C Ober, P Nealey, S Patel, ACS Nano,
(2019), 13(7), 7665-767; doi: 10.1021/acsnano.9b01055
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2019-2020 Research Accomplishmenis

“Super-Resolution Optical Imaging of Non-Fluorescent
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“Supercapillary Architecture-Activated Two-Phase Boundary
Layer Structures for Highly Stable and Efficient Flow Boiling
Heat Transfer”; W Li, Z Wang, F ang, T Alam, M Jiang, X Qu, F
Kong, A Khan, M Liu, M Alwazzan, Y Tong, C Li, Adv Materials,
V32, #2,]Jan 16,2020, 1905117, https://doi.org/10.1002/
adma.201905117 (University of South Carolina).

“Superlattice Structure including Two-Dimensional Material
and Device including the Superlattice Structure”; Natalie
Dawley, Craig Fennie, Gerhard Olsen, Darrell Schlom, Zhe
Wang, 8493-02-US, United States, UTM-Utility, Filed, 5/31/19,
16/428, 006 (Cornell University).

“Supported Plant Plasma Lipid Bilayer on-a-Chip”; Susan
Daniel, Han-Yuan Liu, Martin Stuebler, 8321-02-PC, Not
Applicable (PCT App), PCT-Patent Cooperation Treaty, Filed,
7/11/19, PCT/US2019/041402 (Cornell University).

“Synergistic Coordination of Chromatin Torsional Mechanics
and Topoisomerase Activity”; Michelle Wang, 9173-01-US,
United States, EPR-Enhanced Provisional, Filed, 10/9/19,
62/913, 036 (Cornell University).

“Synergistic Coordination of Chromatin Torsional Mechanics
and Topoisomerase Activity”; Xiang Gao, James Inman, Tung
Le, Jaeyoon Lee, Seong Park, Michelle Wang, 9173, Filed by
Cornell, 10/9/19, Invention (Cornell University).

“Synergistic Coordination of Chromatin Torsional Mechanics
and Topoisomerase Activity”; Le, T; Gao, X; ha Park, S; Lee, J;

Inman, J; Lee, J; Killian, J;, Badman, R; Berger, J; Wang, M; Cell,
Vol. 179, Issue # 3, page(s) 619-631 (Cornell University).

“Synthesis of organic-inorganic hybrid nanoparticles and
their application in additive manufacturing”; Wu, Dung-Yi,
Cornell Ph.D. Thesis (Cornell University).

“Syringe-based Impedance Analyzer”; L Bonassar, ] Matthews,
9131, Filed by Cornell, 9/11/19, Invention (Cornell).

“System and Method for Reflective Spectroscopy of a Cell
Membrane Using a Fiber with a Plasmonic Metasurface”; S
Gupta, G Shvets, 7743-03-US, United States, US from PCT,
Filed, 11/8/19,16/611, 912 (Cornell University).

“Tailored Nonlinear Anisotropy in Mie-Resonant Dielectric
Oligomers”; Kroychuk, Maria K., Yagudin, Damir F, Shorokhov,
Alexander S., Smirnova, Daria A., Volkovskaya, Irina I,
Shcherbakov, Maxim R., Shvets, Gennady, Kivshar, Yuri S.,
Fedyanin, Andrey A., Advanced Optical Materials, Vol. 7, Issue
# 20, page(s) 1900447 (Cornell University).

“Targeted chemical pressure yields tuneable millimetre-wave
dielectric”; N Dawley, E Marksz, A Hagerstrom, G Olsen, M
Holtz, V Goian, C Kadlec, ] Zhang, X Lu, ] Drisko, R Uecker, S
Ganschow, C Long, ] Booth, S Kamba, C Fennie, D Muller, N
Orloff, and D Schlom, Nature Materials (2019) doi:10.1038/
s41563-019-0564-4 (Cornell University).

“Temporally Asymmetric Bi-photon States in Cavity Enhanced
Optical Parametric Processes”; Javid, Usman A., Rogers, Steven
D., Graf, Austin, Lin, Qiang, arXiv preprint arXiv:1904.09686
(University of Rochester).
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“Temporally Asymmetric Biphoton States in Cavity-Enhanced
Optical Parametric Processes”; Javid, UA, Rogers, SD, Graf, A,
Lin, Q, Physical Review Applied, Volume: 12, Issue: 5, Article
Number: 054019, DOI: 10.1103/PhysRevApplied.12.054019,
Published: NOV 8 2019 (University of Rochester).

“The Design of The CCAT-prime Epoch of Reionization
Spectrometer Instrument”; N Cothard, S Choi, C Duell, T
Herter, ] Hubmayr, ] McMahon, M Niemack, T Nikola, C Sierra,
G Stacey, E Vavagiakis, E Wollack, B Zou, arXiv:1911.11687
[astro-ph.IM] (Cornell University).

“The Evolution of the Cornell NanoScale Facility and
Synergies with the Semiconductor Industry”; Tennant, D.,
Novel Patterning Technologies for Semiconductors, MEMS/
NEMS, and MOEMS 2019 (Keynote Presentation) Paper
10958-1, International Society for Optics and Photonics, Vol.
10958, page(s) 1095802 (Cornell University).

“The New Nitrides: Layered, ferroelectric, magnetic, metallic
and superconducting nitrides to boost the GaN photonics

and electronics eco-system”; D Jena, R Page, ] Casamento, P
Dang, ] Singhal, Z Zhang, ] Wright, G Khalsa, Y Cho, and H Xing,
Japanese Journal of Applied Physics, Volume 58, Number SC,
Published 17 May 2019 (Cornell University).

“Thermal conductivity of AIN single crystal and the influence
of atomic-scale defects”; R Xu, M Rojo, S Islam, A Sood,

B Vareskic, A Katre, N Mingo, K Goodson, H Xing, D Jena

and E Pop, J. Appl. Phys.126, 185105 (2019); https://doi.
org/10.1063/1.5097172 (Cornell University).

“Thermal Dependence of Al203 Passivated RF WSe2
MOSFETs”; K. Xiong, 2019 CNF Annual Meeting, poster
presentation, Ithaca, NY, USA, Sep 2019 (Lehigh University).

“Thermal Dependence of Al203 Passivated RF WSe2
MOSFETs”; K. Xiong, 2019 Graphene & Beyond, poster, State
College, PA, USA, May 2019 (Lehigh University).

“Thermal transport of helium-3 in a strongly confining
channel”; D. Lotnyk, A. Eyal, N. Zhelev, T.S. Abhilash, E.N.
Smith, M. Terilli, . Wilson, E. Mueller, D. Einzel, ]. Saunders,
]J.M. Parpia, arXiv preprint arXiv:1910.08414 (Submitted on
18 Oct 2019) (Cornell University).

“Thickness dependence of superconductivity in ultrathin
NbS2”; Rusen Yan, Guru Khalsa, Brian T Schaefer, Alexander
Jarjour, Sergei Rouvimov, Katja C Nowack, Huili G Xing, and
Debdeep Jena, Applied Physics Express, Volume 12, Number
2, Published 1 February 2019 (Cornell University).

“Thin Film Iridium Electrodes for Hexagonal Ferroelectrics”;
Megan Holtz, Darrell Schlom, Rachel Steinhardt, 9189-01-US,
United States, MPR-Manuscript Provisional, Filed, 10/21/19,
62/924, 127 (Cornell University).

“Three-Dimensional Numerical Modeling of Surface-Acoustic-
Wave Devices: Acoustophoresis of Micro-and Nanoparticles
Including Streaming”; Skov, Nils R., Sehgal, Prateek, Kirby,
Brian ]., Bruus, Henrik, Physical Review Applied, Vol. 12, [ssue
# 4, page(s) 44028 (Cornell University).

“Three-Dimensional Printing of Hierarchical Porous
Architectures”; Jen-Yu Huang, Hong Xu, Eliad Peretz, Dung-Yi
Wau, Christopher Kemper Ober, Tobias Hanrath, Chemistry of
Materials, 2019, 31, 24,10017-10022 (Cornell University).
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“Time-resolved magneto-thermal microscopy: high-resolution
dynamic imaging of magnetic materials using picosecond heat
pulses”; Fuchs, G., Spring Meeting of the MRS, Phoenix, AZ
2019 INVITED (Cornell University).

“Time-variant metasurfaces enable tunable spectral bands
of negative extinction”; Shcherbakov, Maxim R., Lemasters,
Robert, Fan, Zhiyuan, Song, Jia, Lian, Tianquan, Harutyunyan,
Hayk, Shvets, Gennady, Optica, Vol. 6, Issue # 11, page(s)
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“Tissue Scaffold Materials for Tissue Regeneration and
Methods of Making”; John Morgan, Jason Spector, Abraham
Stroock, 6458-13-]P, Japan, FOR-Foreign DIV, Filed, 7/29/19,
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“Towards a CMOS Integrated Optically Controlled AIN
Transducer”; Y Liu, ] Kuo, M Abdelmejeed, A Lal, 2019 IEEE
International Ultrasonics Symposium (IUS), 6-9 Oct. 2019,
Glasgow, United Kingdom, United Kingdom, DOI: 10.1109/
ULTSYM.2019.8926050 (Cornell University).

“Towards Digitally Controlled Ultrasonic IQ Modulator”;
Mamdouh Abdelmejeed, Benyamin Davaji, Amit Lal, 2019
IEEE International Ultrasonics Symposium (IUS), 6-9 Oct.
2019, Glasgow, United Kingdom, United Kingdom; DOI:
10.1109/ULTSYM.2019.8925880 (Cornell University).

“Transmit-receive delay element apparatus, method, and
applications”; Lal, Amit, Abdelmejeed, Mamdouh, Kuo, Justin,
US20190074818A1 United States, 2019-03-07 Publication of
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“Tuning pair-breaking at the surface of topological superfluid
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Vorontsov, A.,, Sharma, P, Zhelev, N., Parpia, ]. M., Saunders, J.,
arXiv preprint arXiv:1909.04210 (Cornell University).

“Turn-key, high-efficiency Kerr comb source”; B Kim, Y
Okawachi, ] Jang, M Yu, X Ji, Y Zhao, C Joshi, M Lipson, and A
Gaeta, Optics Letts V44, #18, pp. 4475-4478 (2019) https://
doi.org/10.1364/0L.44.004475 (Columbia University).

“Ultra-high Q microring resonators using a single-crystal
aluminum-nitride-on-sapphire platform”; Sun, Y; Shin, W;
Laleyan, D; Wang, P; Pandey, A; Liu, X; Wu, Y; Soltani, M; Mij,
Z; Optics Letters, Vol. 44, [ssue # 23, page(s) 5679-5682
(University of Michigan).

“Ultra-high Temperature Growth of Layered Hexagonal Boron
Nitride on Sapphire by Molecular Beam Epitaxy”; R Page, Y
Cho, ] Casamento, S Rouvimov, H Xing, D Jena, Compound
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INSPEC Accession Number: 19010201 (Cornell University).

“Ultrasonic Devices and Techniques for Sono-Mechanics”;
Lal, Amit, 9105-01-US, United States, MPR-Manuscript
Provisional, Filed, 8/22/19, 62/890, 548 (Cornell University).

“Ultrasonic Fourier Computation Hardware for Convolutional
Neural Network Computing”; Lal, Amit, 9138-01-US, United
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“Ultrasonic Fourier Computtation Hardware for Convolutional
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Method and Applications”; Lal, Amit, 7368-04-PC, Not
Applicable (PCT App), PCT-Patent Cooperation Treaty, Filed,
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“Ultrasonic Fourier Transforms with Isotropic Propagation
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United States, MPR-Manuscript Provisional, Filed, 10/7/19,
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US19/24634 (Cornell University).
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Components, Methods and Applications”; Serhan Ardanuc,
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“Wafer-based charged particle accelerator, wafer components,
methods, and applications”; Amit Lal, Thomas Schenkel, Arun
Persaud, Qing Ji, Peter Seidl, Will Waldron, Serhan Ardanuc,
Vinaya Kumar Kadayra Basavarajappa, US10383205B2 United
States, 2019-08-13 application granted (Cornell University).

“Wearable sensor to monitor respiratory depression in people
with opioid addiction”; ] Imperato-McGinley, E Kan, A Krieger,
8812, Unfiled, 5/22/19, Invention (Cornell University).

“Wet Etching of P-Gan for Crystallographically Smooth
Vertical Sidewalls”; Hsu, Jui-Yuan, Cornell Ph.D. Thesis
https://doi.org/10.7298/z48a-sg68 (Cornell University).

“Wicking in Cross-Connected Buried Nanochannels”; Poudel,
S;, Zou, A; Maroo, S;, The Journal of Physical Chemistry C, Vol.
123, Issue # 38, page(s) 23529-23534 (Syracuse University).

“Wicking vs. Contact Line Extension for Boiling Enhancement
in Porous Structures”; An Zou, Sajag Poudel, Shalabh Maroo,
ASME 2019 Summer Heat Transfer Conference, Bellevue, WA.
(2019/7/15) (Syracuse University).

“Wireless, Optically-Powered Optoelectonics Sensors”;

A Cortese, S Lee, P McEuen, A Molnar, 8107-03-PC, Not
Applicable (PCT App), PCT-Patent Cooperation Treaty, Filed,
2/8/19, PCT/US2019/017377 (Cornell University).

“Wurtzite phonons and the mobility of a GaN/AIN 2D hole
gas editors-pick”; S Bader, R Chaudhuri, M Schubert, H Then,
H Xing, and D Jena, Appl. Phys. Lett. 114, 253501 (2019);
https://doi.org/10.1063/1.5099957 (Cornell University).

“Zero-power sensor apparatus, method, and applications”; A
Lal, A Molnar, US20190078913A1 United States, 2019-03-14
Publication of US20190078913A1 (Cornell University).

“Zinc-Based Photoresist for High-Resolution EUV (Extreme
Ultraviolet) Lithography”; Yang, Kou, Cornell Theses

and Dissertations, Date Issued 2019-08-30, https://doi.
org/10.7298/adrq-np68 (Cornell University).
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..Ohm

..is less than

2D..

2DEG......

SHe ..

a-ALO,.......
[O2) [N
AFM. ...
AFOSR ...
ALO, ..
ALD...........
AlGaAs.... ...
AlGaN.........
ARC...........
ArF ...
atm ..o
AuNPs ........
B. subtilis. .. ..
BOE............

CN

3T g

CaCl, .
€aCo,. . ......
CAD....c .

CaF

CCMR........
CdS v
CdSe. ...
CDW ...
Cennnnn
CFD .

xxiv

Common Abbreviations & Meanings

.microliter
.micron, micrometer
.micro-Newtons

.microsecond

..is greater than
.. .approximately
1D...............one-dimensional

...two-dimensional

.two-dimensional electron gas
.three-dimensional

...helium-3

.sapphire

.amorphous silicon

.alternating current

.atomic force microscopy/microscope
.Air Force Office of Scientific Research
.silver

.aluminum

.aluminum oxide

.atomic layer deposition

.aluminum gallium arsenide
.aluminum gallium nitride

.argon

.anti-reflective coating

.argon fluoride

.arsenic

.standard atmosphere (as a unit of pressure)
.gold

.gold nanoparticles

.boron

.Bacillus subtilis

.bismuth

.buffered oxide etch

.bromine

.carbon

.centigrade

.capacitance-voltage

.carbon nitride

calcium chloride

.calcium carbonate

.computer-aided design

..calcium fluoride

.Cornell Center for Materials Research
.cadmium

.cadmium sulfide

.cadmium selenide

.charge-density-wave

.cerium

.carbon tetrafluoride or tetrafluoromethane

.computational fluid dynamics

CRDS...... ..
cryoSAXS ...
CTE..vuuw
CTL.w oo
CVD..
CVD.ovv e
CW e
CXRF ...
DARPA........
DCB....ow o
DCE....
DCM........
DEP........
DFT.vw
DFT.vw
DMF........
DNA...
DNP.......
DOE.........
DPPC...........
DRAM.........
DRIE ..........
DSA..cun
dsDNA ...
DUV......
e-beam. ......
E. coli..........
EBL. v
EDS.vunn

..methane

..Cornell High Energy Synchrotron Source

... trifluoromethane

..chlorine

..chlorine gas

..chlorine sulfur hexafluoride

..centimeter

..complementary metal oxide semiconductor
..chemical mechanical polishing

..Cornell NanoScale Science & Technology Facility
..cobalt

..carbon dioxide

..cobalt oxide

..cobalt iron aluminum

..cobalt iron boron

..cobalt porphyrin

..colloidal photonic crystal

..contact potential difference
..cytosine-phosphate-guanine

.chromium

..cavity ring-down spectrometer

cryogenic small angle x-ray scattering

.coefficients of thermal expansion
.confinement tuning layer

.copper

..cardiovascular disease

.chemical vapor deposition

.continuous wave

.confocal x-ray fluorescence microscopy
.Defense Advanced Research Projects Agency
.direct current

.double cantilever beam
..1,2-dichloroethane

.dichloromethane

.dielectrophoresis

.density functional theory

.discrete Fourier transform

.de-ionized

.dimethyl formamide
..deoxyribonucleic acid

.dynamic nuclear polarization

.United States Department of Energy

1,2-dipalmatoyl-sn-glycero-3-phosphocholine

.dynamic random access memory
.deep reactive ion etch

.directed self assembly
..double-stranded DNA

.deep ultraviolet

.electron beam lithography
.Escherichia coli

.electron-beam lithography

.energy dispersive spectroscopy
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EELS .. .........electron energy loss spectroscopy
EG...............ethylene glycol
EIS..............electrochemical impedance spectroscopy
ELISA. ..enzyme-linked immunosorbent assays
EO...............electro-optic

EOT.............equivalent oxide thickness

EPICs.. .. .......electronic photonic integrated circuits
Er........erbium

ErAs...... ....erbium arsenide

ESM.............effective screening medium

EUV.... ..extreme ultraviolet

ex situ. .. .. .....Latin phrase which translated literally as ‘off-site’ --

to examine the phenomenon in another
setting than where it naturally occurs

ex vivo .. .......Latin for “out of the living” -- that which
takes place outside an organism

F.........fluorine

FDA.............United States Food & Drug Administration

FDMA. ..........fluorinated perfluorodecyl methacrylate

Fe ............iron

Fe,0, ...........iron oxide

FeCl, ...........iron(III) chloride, aka ferric chloride

FeGe. .. .iron germanium

FEM............finite element method

FET........ ... .field-effect transistor

FFTs. ...........fast Fourier transforms

fg. ... ... .femto gram

FIB..............focused ion beam

FIR ..........far infrared

f]... ...femto Joules

FM..............frequency modulation

FMR............ferromagnetic resonance

FOTS ...........fluorosilane, tridecafluoro-
1,1,2,2-tetrahydrooctyltrichlorosilane

FTIR. .. .........Fourier transform infrared spectroscopy

Ga........gallium

Ga,0,.. .. ....... gallium(III) trioxide

GaAs .. .........gallium arsenide

GaAsN .........gallium arsenide nitride

GalnNAs.. .. ... gallium indium nitride arsenide

GaN.... ...gallium nitride

GaP .............gallium phosphide

GasSb ...........gallium antimonide

Gd..... ... ..gadolinilum

Ge..............germanium

GFET .. .........graphene field effect transistor

GHz.... .. ... ...gigahertz

GI ... ...gastrointestinal

GMR............glant magnetoresistance

GPa.............gigapascal

GPS .............global positioning system

h......... hours

H.........hydrogen

H,0,............hydrogen peroxide

HBAR. ...high-overtone bulk acoustic resonator

hBN.............hexagonal boron nitride

HBr.... ... .....hydrogen bromide

2019-2020 Research Accomplishmenis

hep v
He. ...
HEMTs.........
HIB,. .
HFEs ...
HfO,. e
high-x ...
HMDS..........
HRS.......
HSQ.. v
HSQ/FOx......

1/0. v
IARPA. ... ...
ICP. oo
ICP-MS.........
ICP-RIE. .. .....
IFVD ...
ID. .
HEL .o

insitu.........

invitro.. .. ...

invivo.........

InAIN...........
InAs. ...
InAs NWs .. ...
INDEX .........

InGaAsN.......
InGaZnO, .....
InP............
IPA. ..o
IR
Ir0, orIrQ_...
ITO v
JP-8.
Kot ee e e ee e
KFM..........
kHzZ ..o
KOH....... ..
 F- R,

.hexagonal close packing

.helium

high electron mobility transistors

-hafnium
.hydrofluoric acid
.hafnium diboride
.hydrofluoroethers
.hafnium dioxide
.mercury

.high dielectric constant

hexamethyldisilazane

.high resistance state

.hydrogen silsesquioxane

negative electron beam resist
hydrogen silsesquioxane

.Hertz
.current-voltage

.input/output

Intelligence Advanced Research Projects Activity

.integrated circuit

.inductively coupled plasma

inductively coupled plasma mass spectroscopy

inductively coupled plasma reactive ion etcher

.impurity free vacancy diffusion
.impurity induced disordering

.ion implant enhanced interdiffusion
.indium

.Latin phrase which translated literally as ‘in position’

-- to examine the phenomenon
exactly in place where it occurs

.Latin for “within glass” -- refers to studies in

experimental biology that are conducted

using components of an organism that have been
isolated from their usual biological context in order

to permit a more detailed or more convenient analysis
than can be done with whole organisms

.Latin for “within the living” -- experimentation using a

whole, living organism

indium aluminum nitride

.indium arsenide

indium arsenide nanowires

Institute for Nanoelectronics
Discovery and Exploration

indium gallium arsenide nitride

indium gallium zinc oxide

.indium phosphide
.isopropyl alcohol

.. .infrared

iridium oxide

.indium tin oxide

.Jet Propellant 8

.dielectric constant

.Kelvin (a unit of measurement for temperature)
.potassium

.Kelvin force microscopy

.kilogram

.kilohertz

.potassium hydroxide

.Jlanthanum
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LED............
LER. ...
low-K........
LPCVD........
Ipm. .o
LRS .o
LWR. ...
MBE. ... ..
MEMs. ...
MFMR ...
MgO...........
MGS.. .. oo e
MHz... ...
micron.. .. ...
min......
mm.......
mM......

Mo. ..

MoS

N

NIH......
NIR oo
NMP.........
NNCI ...

NPs .o
NPs ..o

XXVi

MoSe,. ........
MOSFET......
MRAM ........
MRFM ........
MRI...........
MSM ...
mTorr. ...
MVD.........
MQ
NaCl...........
NASA........
Nb.Sn. ...
NCS oo e e
NEMs.. ... ...
NH,F .
..nickel

.National Institutes of Health

.light-emitting diode

.line edge roughness

lithium

.low dielectric constant

.low pressure chemical vapor deposition
liter per minute

.low resistance state

lutetium

.line width roughness

.molecular beam epitaxy
.microelectromechanical systems
.microfabricated micro-reactors
.magnesium oxide

.molecular glasses

.megahertz

.micrometer, aka um

.minutes

.milliliter

.millimeter

.millimolar

vt e o . molybdenum

MOCVD.......
MOS. ...

.metal oxide chemical vapor deposition
.metal oxide semiconductor
.molybdenum disulfide

.molybdenum diselenide

.metal oxide semiconductor field effect transistor
.magnetic random access memory
.magnetic resonance force microscopy
.magnetic resonance imaging
.millisecond
.metal-semiconductor-metal

.millitorr

.millivolt

.molecular vapor deposition
.megaohms

.nitrogen

.nitrous oxide

.nanoAmperes

.sodium chloride

.National Aeronautics & Space Administration
.niobium

.triniobium-tin

.nanocrystals

.neodymium

.nanoelectromechanical systems

.ammonium fluoride

.near-infrared
.nanoliter

.nanometer
.n-methyl-2-pyrrolidone

.National Nanotechnology

Coordinated Infrastructure

.nanoparticles

.nhanopores

NSF .o
NVM. .
NW FETs. ...
O
0,
OFET.........
OLED.........
ONO...c.....
ONR-MURI ...

OPV...ooow e
OTFT..........
Pa..
PAB............
PaC............
PAG............
PBG............
PbS ...
PBS...
PbSe...........
PCN............
PDMS.
PEB............
PEC...........
PECVD.........
PEDOT:PSS ...

PEG.. ...
pFET ...
PFM.. . ...
PGMA........
pH......

PhD......
PhC.......
PL....
PLD. ..
PMMA ...
poly-Si.........
PS-b-PMMA..
Pt/Ir ...
PtSe, i
PVD. ...

.nanosecond
.National Science Foundation
.nitrogen-vacancy

..non-volatile memory

nanowire field-effect transistors

.oxygen
.trioxygen

.organic field effect transistor

organic light-emitting diode

..oxide/nitride/oxide

Office of Naval Research Multidisciplinary
University Research Initiative

.organic photovoltaic cells
.organic thin-film transistor
..Pascals

.post-apply bake
.Parylene-C

.photoacid generator

.lead

.photonic bandgap

.lead sulfide
...phosphate-buffered saline
.lead selenide

.persistent current
.photocurrent

.photonic crystal nanocavity
.palladium

.photodetector
...polydimethylsiloxane
.post-exposure bake

.photoelectrochemical

plasma enhanced chemical vapor deposition

poly(3,4-ethylenedioxythiophene):
poly(styrenesulfonate)

.polyethylene glycol
.polyethyleneimine
.p-channel field-effect transistor

.piezo-response force microscopy

poly(glycidyl methacrylate)

...ameasure of the activity of hydrogen ions

(H+) in a solution and, therefore, its acidity

.doctorate of philosophy
.photonic crystal
...photoluminescence
.picoliter

.pulsed laser deposition

poly(methyl methacrylate)

polycrystalline silicon

.polystyrene

polystyrene-block-poly(methyl methacrylate)

.platinum
.platinum/iridium
.platinum diselenide
.photovoltaic

.physical vapor deposition
.permalloy, Nig Fe

..quality factor
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QD..............quantum dots TiO,.. .. .. .. .. .. .titanium dioxide E §
QW .............quantum well TM. .............transverse magnetic § g
RA...............resistance-area TXM. ...........transmission x-ray microscopy -
REU.. ..Research Experience for Undergraduates Program UHV............ultra-high vacuum
RF...............radio frequency USDA...........United States Department of Agriculture
RF MEMS .....radio frequency microelectromechanical systems UV...............ultraviolet
RIE ... .. ..reactive ion etch UV-Vis .........ultraviolet-visible
RMS or rms.. .root mean square V.. .vanadium
RNA............ribonucleic acid V... voltage
RTA.............rapid thermal anneal vdW. ...........van der Waals
RTD.... ..resistance temperature device VLS .. ...........vapor-liquid-solid
RTD.............resonant tunneling diodes VRMs.. ... .....voltage regulator modules
Ru...............ruthenium VSM.. ............vibrating sample magnetometry
St wewe e .SECONAS W ... ......tungsten
S sulfur WDM............wavelength-division multiplexing
..self-assembled monolayers WSe, ...........tungsten diselenide
..small angle x-ray scattering XeF,. .. .........xenon difluoride
...antimony XPM. ...........cross-phase modulation
..scandium XPS .. ...........x-ray photoelectron spectroscopy
sccm .. .. .. .. .. .standard cubic centimeters per minute XRD.............x-ray diffraction
scCO,.. .. .. ... .supercritical carbon dioxide XRR.. ...........x-ray reflectivity
SDS .............sodium dodecyl sulfate ZMW ...........zero-mode waveguide
Se ... .. .selenium Zn......w....zinc
SeC. ... .. ..Seconds ZnCl, ...........zinc chloride
SEM.. ..scanning electron microscopy/microscope Zn0.............zinc oxide
SERS ...........surface enhanced Raman spectroscopy ZnO:Al .. .......zinc aluminum oxide
SF,. . ... .. .sulfur hexafluoride ZnS ... ........zinc sulfide or zinc-blende
Si.uwwww . silicon Zr ..........zirconium
Si;N,. .. .........silicon nitride Zr0,............zirconium dioxide
SiC...........silicon carbide ZTO.............zinc tin oxide
SiH,. ... .....silane
SiN... ..silicon nitride
SiO2 v Silicon dioxide, silica
(]
S0 tin Photography Credits
SnO,. ...........tin oxide
SnSe, .. ......... tin selenide or stannous selenide The cover 'l'mage_ is from (.:NF Project Number:
SOL . silicon-on-insulator 2416-16, _Atomlcally _ Thin Actuatnor-El_ﬁab_led
Micro-Machines and Micro-Structures"; Principal
SPR.............surface plasmon resonance . .
. ) ) Investigators Itai Cohen and Paul L. McEuen; CNF
SQUID .........superconducting quantum interference device . . . . .
. Users: Qingkun Liu, Wei Wang, Baris Bircan, and
Sr,Ru0,. .. .....strontium ruthenate K K .
) ) Michael E. Reynolds. Used with the permission of
SRC.............Semiconductor Research Corporation
i o the research group. The full report starts on page
SrTiO, .........strontium titanate .
STEM - ion elact 90. The staff photographs on pages iv-v were taken
w w . .SCanNNing transmission electron . . .
ning ) by University Photo or CNF staff. The color images
microscopy/microscope 7 ided by th h
£-BOC.... ... . tert-butoxycarbonyl on pages vi-vll were pI'.OVl e y the researc
groups noted under each image.
Ta........tantalum
Ta,O; ...........tantalum pentoxide ® 0 ©
TaN.............tantalum nitride
° of o
TAO, ... . . . .tantalum oxide Reminder to Use the CNF Wiki!
Te ... ... tellurium L . .
- . ) The goal of the wiki is to maintain up-to-date
TEM. ...........transmission electron microscopy/microscope . .
: ) manuals, user-submitted recipes, and other
TFET ...........tunnel field effect transistor . .
o ) information that may be helpful to other CNF users.
TFT.............thin-film transistor
Tg...............glass transition temperature
o S hitps://confluence.cornell.edu/
o off _®
Ti oo titanium display /CNFUserWiki

TiN ..

.. .titanium nitride
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