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The Cornell NanoScale Science & Technology Facility  
presents the 2020-2021 CNF Research Accomplishments! 

We are honored to showcase excellence in research 
demonstrated by users and research groups utilizing the 
plethora of resources offered at the CNF. We thank the users 
for their contributions to this publication. This collection 
of work demonstrates the wide range of emerging science 
and technology fields that utilize nanotechnology tools to 
achieve diverse state-of-the-art results. In addition to the 
73 featured research reports, a section on CNF-research-
related patents, presentations, and publications (close to 360 
in 2020) is included.

Technical Staff. Phil and Mike will receive a plaque and 
acknowledgement at the NNCI Annual Conference as well 
as travel support to attend the conference. The 2021 NNCI 
Annual Conference, hosted by Northwestern University 
(SHyNE), will be held Monday, November 1st through 
Wednesday, November 3rd. The exceptional staff at the CNF 
have been consistently recognized with NNCI Outstanding 
Staff Member Awards. Past award recipients include Chris 
Alpha-Technical Staff (2018), and Tom Pennell-Education 
and Outreach (2020).

 

New User Fees Waived for the 
Remainder of 2021

In June the CNF fully reopened, allowing out of state users 
back into the facility. With this announcement we introduced 
an incentive benefiting new grad students and new external 
users looking to utilize the CNF — new user orientation 
fees have been eliminated for the remainder of the year. 

If you or someone in your research group would like 
to become a new CNF user, please visit the Getting 
Started section of the CNF website to initiate the process 
Additionally, if you know of someone who may be interested 
in becoming a new CNF user, please feel free to share this 
announcement. (https://cnf.cornell.edu/howto)

NNCI and NNCI Awards 

The CNF is delighted to continue its membership in the 
National Nanotechnology Coordinated Infrastructure 
(NNCI) with support provided by the National Science 
Foundation (NSF) and the NYSTAR/ESD Matching Grant 
Program from New York State. This support is essential to 
CNF and its position at the forefront of nanofabrication. 
Earlier this year the CNF submitted the year 6 annual report 
and participated in a successful, virtual, reverse site visit as 
part of the cooperative agreement with the NNCI. 

Congratulations are extended to Michael Skvarla and Phil 
Infante who were honored with national awards from the 
NNCI. Annually, the NNCI acknowledges the efforts of 
NNCI staff who provide exceptional service and support 
to network users in the categories of Technical Staff, 
Education and Outreach, and User Support. This year Mike 
was awarded the NNCI Staff Award in the User Support 
category and Phil was granted the NNCI Staff Award for 
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New Partnerships 

Cornell Visualization and Imaging 
Partnership (CVIP) 
CNF and the Cornell Institute of Biotechnology (Biotech) 
partnered to further advance Cornell’s excellence in life 
science characterization and imaging capabilities. CNF users 
now have access to a broad range of 3-D characterization 
tools including a variety of confocal microscopes, super-
resolution microscopes, and micro/nano-x-ray-CT scanning. 
The mission of this partnership is to foster and enhance 
the convergence of research fields while unifying new 
approaches and ideas to inspire innovation and discovery. 
CNF cleanroom and Biotech users are now able to mutually 
access resources in both centers.

Cornell Multiscale 3D Fabrication Partnership 
(CM3FP) 
CNF has also partnered with the Rapid Prototyping Lab 
in the Mechanical Engineering department to provide 
access to additional multiscale, 3D printing resources. The 
objective is to provide a broader range of technologies to 
users. These expanded resources will leverage existing 
expertise, instrumentation/tools, and administrative support 
to impact research involving life sciences, heterointegration, 
and nano/micro-scale technology. CNF and RPL staff will 
serve as a gateway to new 3D printers, provide consultation, 
software services, design help, billing, and user support. 

Please contact the user program managers (userprogram@
cnf.cornell.edu) and/or visit the CNF websites below for 
additional information on utilizing these resources. 

https://www.cnf.cornell.edu/howto/cvip 
https://www.cnf.cornell.edu/howto/cm3fp 

New Equipment

The CNF continues to upgrade its capabilities in order to 
remain at the forefront of nanotechnology. We thank you 
for your patience and continued support as it has been a 
major effort by the CNF staff to catch up on installation 

of these tools while dealing with supply chain issues, and 
other COVID-imposed obstacles. The following equipment 
has been acquired over the past year and either is installed 
or being installed. 

Plasma-Therm ALE  
(installed, developing the technology)
CNF was able to obtain an advanced ALE instrument from 
Plasma-Therm. CNF and Plasma-Therm have partnered to 
develop processes and instrumentation for Atomic Layer 
Etching (ALE). ALE is an etching technology analogous to 
Atomic Layer Deposition (ALD) whereby atomically thin 
layers are added (in the case of ALD) or subtracted (in the 
case of ALE), by alternating self-limiting chemical reactions, 
allowing ultra-precise processing, one atomic layer at a 
time. The system is equipped with a Woollam M2000 in-
situ spectroscopic ellipsometer and Langmuir probe. We 
look forward to developing and sharing new processes on 
this tool with the CNF and NNCI user communities. 

AJA Sputtering Deposition System #3 
(Installed, ready for use) 
CNF installed an AJA Orion 5 system that supplements 
CNF’s other two AJA Orion 8 RF and DC sputtering systems. 
The tool will have a host of standard materials available and 
will allow sputtering of materials like Gold that would not 
otherwise be permitted in the sputter tools. The Orion 5 tool 
currently has three 2-inch guns installed but has room for 
five guns total and has two DC power supplies to allow for 
co-sputtering. Please reach out to staff for information on 
criteria for new target additions to the sputter tools.



2020-2021 Research Accomplishments vii

TABLE O
F CO

NTENTS 
& INTRO

DUCTIO
N

Veeco Savannah Atomic Layer  
Deposition System (ALD)  
(installed, ready for qualification)
This system joins CNF’s other two ALD systems, the 
Oxford FlexAL and the Arradiance GemStar; The Savannah 
will be dedicated to the deposition of metal films, in 
particular Aluminum, Platinum, Palladium, and Ruthenium. 
It is equipped with an ozone generator to assist in lower 
temperature deposition and to broaden the spectrum of 
available precursors.

Plasma-Therm HDPCVD  
(installed, SiO2 and Si3N4 process qualified) 
CNF has obtained a high-density plasma chemical vapor 
deposition system (HPCVD or ICP-PECVD). This system 
is capable of depositing high density SiO2, Si3N4, a-SiC, and 
doped a-Si films at low temperatures, ranging from 80°C 
to 175°C. These materials will be exceptionally smooth, 
dense, and conformal; perfect for applications where ALD 
or PECVD may not be ideal due to rate or temperature 
limitations. This new system has replaced the GSI PECVD 
system and further supports efforts in 2D materials and 
heterointegration, as well as photonics, biotech, MEMS, 
and CMOS projects.

Angstrom UHV Load-locked Evaporator  
(just arrived at the end of August) 
This custom tool from Angstrom Engineering includes in 
situ ion beam cleaning, GLAD (Glancing Angle Deposition) 
with rotation, and sample heating. With a load lock and an 
ultrahigh vacuum system this tool can deposit high purity 
metal films required for many CNF applications.

Bruker Dektak XT (installed, being qualified) 
In order to increase the reliability and capability of our 
profilometry suite, the CNF has added a Bruker Dektak XT 
stylus profilometer with 4Å repeatability. We have sample 
stages to accommodate wafer pieces, as well as full size 
wafers up to 200 mm. The software gives us motorized 
stage translation and rotation in addition to sequencing for 
up to 200 sites. The tool is loaded with a 2 µm radius of 
curvature diamond-tipped stylus. The Vision64 software 
can also use the tool measurements to create a 3D map of 
the scanned surface.

CNF REU Interns

Since 1991, we have hosted 
the Cornell NanoScale 
Science & Technology Facility 
Research Experiences for 
Undergraduates (CNF REU) 
Program. 

After canceling the hands-on 
event last year due to COVID 
restrictions, we were pleased to 
welcome six interns from the 
Cornell College of Engineering 
undergraduate community this 
year. Four students participated 
as CNF REU interns — 
Kareena Dash (see page 56), 
Niaa Jenkins-Johnston (page 
2), Elisabeth Wang (page 4), 
and Zhangqi Zheng (page 
112). In addition, Micah Chen 
from the Cornell Center for 
Transportation, Environment, 
and Community Health’s 
(CTECH) REU Program and 
Francesca Bard (page 54), a 
summer undergraduate student 
and CNF user, were “adopted” 
in order for them to benefit 
from our logistical support 
over the summer. 

These six students worked 
diligently for ten weeks 
on their specific research 
projects focusing on topics 
that included biological 
applications, materials 
characterization, nanophysics, 
and evaluation of transportation 
sustainability. There were 
multiple opportunities to 
garner presentation skills by 
offering progress updates and 
concluding the program with 
the submission of a final report. 
Many of the participants will 
continue with their respective 
research groups into the fall 
semester. 

The 2021 CNF REU Program 
reports, photo album, and final 
presentation videos will soon 
be available online at https://
cnf.cornell.edu/education/
reu/2021 
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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

We plan to conduct a nation-wide search 
for our 2022 CNF REU interns in November. 

Keep an eye on https://cnf.cornell.edu/
education/reu for information regarding  

next year's application process. 

TCN and Outreach 

The CNF’s Technology and Characterization at the 
Nanoscale (TCN) short course is offered twice each 
year. It continues to provide an excellent opportunity 
for the scientific community to learn about the field of 
nanofabrication from in-house experts. The TCN is open 
to participants from academia, industry and government, 
and includes lectures, demonstrations and activities in the 
cleanroom. Due to COVID we were pleased to offer this 
course virtually, which resulted in us reaching a broader 
audience with increased attendance. With this in mind, going 
forward, the CNF will be offering the January TCN course 
virtually and the June TCN course in person. The technical 
staff are also working to develop new educational modules 
based on developing technologies. Please reach out to Tom 
Pennell, our Youth Outreach Program Coordinator, if you 
are interested in having a specific device type featured in 
the instruction.

CNF’s youth outreach program continues to partner with 
4H and recently hosted students from across NY State for 
Cornell’s annual Career Explorations event. Tom Pennell, 
created five new at home nanoscience experiments based on 
photolithography, materials science, and nanorobotics. He 
has packaged nearly 300 of them with the required materials 
to be distributed to any youth groups interested in learning 
more about our field. (See page iv for more....) 

The youth outreach program will also be taking part in a 
national 4H summit in September, teaching students about 
nanotechnology and how it relates to space exploration.

 

Staffing News
Welcome
A warm welcome is extended 
to new User Program Assistant, 
Stacy Clementson who came to 
us from the Praxis Center for 
Venture Development at Cornell. 
Stacy will focus 75% of her 
time assisting with new User 
onboarding for the CNF and 25% 
of her time supporting Praxis. 

In Person Again
With the lifting of restrictions in June, almost all the CNF 
staff came back to work in the office full time, in person. We 
celebrated in the most typical CNF staff kind of way — we 
gathered with a BBQ party. A good time was had by all!

While we are back in the office for the most part, it’s a good 
idea to call ahead if you want to meet with someone in 
particular, to make sure they are in fact “in person” that day.

THANK YOU to the  
CNF COMMUNITY!

Thank you to all CNF users for their 
continued patience and understanding 
during these unprecedented times. It 
is imperative we remain diligent in 
our efforts as a community to support 
ongoing safety protocols in order to help 
safeguard the progress we have made. 
We will continue to monitor the course of 
the pandemic and provide updates when 
warranted and directed by the University 
and Tompkins County Health Department. 

Christopher Ober
Lester B. Knight Director, CNF
director@cnf.cornell.edu

Claudia Fischbach-Teschl 
CNF Associate Director
cf99@cornell.edu

Ron Olson
CNF Director of Operations
olson@cnf.cornell.edu
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The CNF's Nano-Sized  
McGraw Tower 

Once again the Cornell NanoScale Facility (CNF) makes a 
molehill out of a mountain — or in this case, the smallest 
rendition of Cornell’s iconic McGraw Clock tower.
Twenty-four years ago, physics professor Harold Craighead 
and then-doctoral student Dustin Carr, Ph.D. ’00, created 
the world’s smallest guitar using cutting-edge technology 
in what was then the Cornell Nanofabrication Facility. 
They’re at it again at the center – now known as the Cornell 
NanoScale Science and Technology Facility (CNF), in 
Duffield Hall. A team led by staff photolithographer Ed 
Camacho has created the world’s smallest rendition of 
Cornell’s iconic McGraw Tower – complete with its 161 
interior steps, two sets of stairs and 21 bells.
“This is possibly the world’s smallest bell tower,” said 
Camacho, whose achievement of epic proportions was 
accomplished using one of CNF’s newest tools: the 
NanoScribe GT2 Laser Lithography System, a two-photon 
polymerization volumetric 3D printer.
https://www.14850.com/051119827-mcgraw-tower-model/

More than 27,000 Civil Air Patrol 
Names Headed to the Moon 

The US Air Force Auxiliary Civil Air Patrol (CAP)  partnered 
with the CNF to etch more than 27,000 CAP member names, 
270 Air Force Association (AFA) StellarXplorers names, 
an 80th anniversary CAP logo, and messages from CAP 
and AFA leadership onto a microchip the size of a postage 
stamp. This microchip, carrying 27,285 names, messages, 
and images, is set to be carried to the Moon later this year 
aboard Astrobotic’s Peregrine lunar lander.
“Among these names are more than 4,000 CAP high school 
cadets,” says Lt. Paul Douglas, Burke Composite Squadron’s 
Aerospace Education officer. "My personal hope is that our 
young cadets will stand in their back yards, look up at the 
Moon, and dream big. They’ll know if they can make it to 
the Moon, they can do anything.”
The CNF technical staff worked with CAP to design the 
chip, starting with a computer-aided design (CAD) through 
using their photolithography, etching, and dicing tools to 
lay down an 80-nanometer thin film of silicon nitride on a 
standard silicon wafer. Details of the process — from start 
to finished chip, 0.5" across the hexagon, flat edge to flat 
edge — can be found in the Image Gallery online. https://
cnf.cornell.edu/node/325

Which Crops Can Survive Drought? 
Nanosensors May Offer Clues. 

 

Abraham Stroock's technique can be used to track how 
water flows through plants, which could be key to breeding 
more resilient crops in an increasingly hot, dry climate. 
(This work was performed in part at the CNF)
https://www.wired.com/story/which-crops-can-survive-
drought-nanosensors-may-offer-clues/
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“A discrete interface in matrix stiffness creates an oscillatory 
pattern of endothelial monolayer disruption”; J.A. VanderBurgh, 
A.V. Potharazu, S.C. Schwager, C.A. Reinhart-King; J. of Cell 
Science 2020 133: jcs244533 doi: 10.1242/jcs.244533.

“A Highly Selective, Tunable High-Pass X-Ray Filter System and 
the Method of Fabrication”; D.Agyeman-Budu, A.Woll; 8827-02-
US, United States, US from PRV, Filed, 8/3/20, 16/983,887.

“A minimally disruptive method for measuring water 
potential in-planta using hydrogel nanoreporters”; Jain, P.; 
Liu, W.; Zhu, S.; Melkonian, J.; Pauli, D.; Riha, S.; Gore, M.; 
Stroock, A.; bioRxiv, Posted May 30, 2020, doi: https://doi.
org/10.1101/2020.05.29.122507.

“A Multiplexed Diagnostice Assay for Iron and Vitamin A 
Deficiency and Methods of Use Thereof”; D.Erickson, Z.Lu, 
S.Mehta; 7107-03-US Filed, US from PCT, 5/13/20, 16/763,707.

“A tissue engineering approach to metastatic colon cancer”; 
Sarvestani, SK, RK Dehaan, PG Miller, S Bose, X Shen, ML 
Shuler, and EH Huang; iScience 23:101719, Nov.20, 2020.

“a-axis YBa2Cu3O7-x/PrBa2Cu3O7-x/YBa2Cu3O7-x trilayers 
with subnanometer rms roughness”; Y. Eren Suyolcu, J.Sun, 
B.Goodge, J.Park, J.Schubert, L.Kourkoutis, D.Schlom; 
arXiv:2010.12624 [cond-mat.supr-con] [Submitted 23 Oct 2020].

“Absence of spin current generation in Ti/FeCoB bilayers with 
strong interfacial spin-orbit coupling”; L.Zhu, R.A. Buhrman; 
arXiv preprint arXiv:2010.13137, 2020 - arxiv.org.

“Acoustic Sensing Systems, Devices and Methods”; 
M.Abdelmejeed, J.Kuo, A.Lal; 7683-05-EP, Europe, EPC - 
European Patent Convention, Filed, 9/1/20, 19747141.

“Acoustically Driving the Single-Quantum Spin Transition of 
Diamond Nitrogen-Vacancy Centers”; Chen, H. Y.; Bhave, S. A.; 
Fuchs, G. D.; Physical Review Applied, 13, 5, 54068.

“Acoustically-driven Quantum Spin Sensor”; H.Chen, G.Fuchs; 
9329-01-US, United States, Filed, MPR 1/24/20, 62/965,533; 
9329, Invention, Filed by Cornell.

“Adsorption-controlled growth of Ga2O3 by suboxide molecular-
beam epitaxy”; P.Vogt, F.Hensling, K.Azizie, C.Chang, D.Turner, 
J.Park, J.McCandless, H.Paik, B.Bocklund, G.Hoffman, 
O.Bierwagen, D.Jena, H.Xing, S.Mou, D.Muller, S.Shang, Z.Liu, 
and D.Schlom; arXiv:2011.00084 [Oct 2020].

“All-Epitaxial Bulk Acoustic Wave Resonators”; J.Miller, 
J.Wright, H.Xing, D.Jena; physica status solidi (a), 217, 7, 
1900786.

“An array microhabitat device with dual gradients revealed 
synergistic roles of nitrogen and phosphorous in the growth of 
microalgae”; Liu, F.; Yazdani, M.; Ahner, B.; Wu, M.; Lab on a 
Chip, 20, 4, 798-805.

“An automated controlled release device for livestock 
management”; D.Erickson, J.Giordano, Ma.Masello, Y.Ren; 
9391-01-US, United States, Filed, MPP, 4/27/20, 63/016,235.

A Selection of 2020 Cornell NanoScale Facility Research-
Related Patents, Presentations, and Publications

“An organotypic in vitro model of matured blood vessels”; 
J.Lee, E.Lee; bioRxiv, Posted August 04, 2020. doi: https://doi.
org/10.1101/2020.08.03.234807.

“An unexplored MBE growth mode reveals new properties 
of superconducting NbN”; Wright, J.; Chang, C.; Waters, D.; 
Lüpke, F.; Raymond, L.; Koscica, R.; Khalsa, G.; Feenstra, R.; 
Muller, D.; Xing, H.G.; arXiv:2008.09596 [cond-mat.mtrl-sci] 
[Submitted on 21 Aug 2020 (v1), last revised 24 Dec 2020 (this 
version, v3)] DOI: 10.1103/PhysRevMaterials.5.024802.

“Antifouling urinary catheters with shape-memory topographic 
patterns”; D.Ren, H.Gu; US Patent App. 16/674,199, 2020.

“Applying uniaxial strain to graphene devices fabricated on 
flexible substrates”; Oh, J.; Schaefer, B.; Sunko, V.; Watanabe, 
K.; Taniguchi, T.; Hicks, C.; Mackenzie, A.P.; Nowack, K.; 
Bulletin of the American Physical Society, 65.

“Area-selective atomic layer deposition enabled by competitive 
adsorption”; Suh, T., Y.Yang, H.Sohn, R.DiStasio Jr., and 
J.Engstrom; Journal of Vacuum Science & Technology A 38, 
062411 (2020) [Editor’s Pick in JVST A].

“Athermal lithium niobate microresonator”; Ling, Jingwei; He, 
Yang; Luo, Rui; Li, Mingxiao; Liang, Hanxiao; Lin, Qiang; 
Optics Express, 28, 15, 21682-21691.

“Atomic Layer Deposition for Mechanical, Magnetic, and 
Robotic Systems”; Dorsey, K.; Ph.D. Thesis, Cornell University, 
2020. 28025674.

“Automated microfluidic Oocyte Denudation Module”; 
A.Abbaspourrad, A.Mokhtare, G.Palermo; 9534-01-US, United 
States, Filed, MPR - Manuscript Provisional, 7/6/20, 63/048,531; 
9534, Invention, Filed by Cornell.

“Automated, Ultra-Fast Laser-Drilling of Nanometer Scale Pores 
and Nanopore Arrays in Aqueous Solutions”; Gilboa, T.; Zvuloni, 
E.; Zrehen, A.; Squires, A.; Meller, A.; Advanced Functional 
Materials, 30, 18, 1900642.

“Bidirectional Self-Folding with Atomic Layer Deposition 
Nanofilms for Microscale Origami”; Bircan, B.; Miskin, M. Z.; 
Lang, R. J.; Cao, M. C.; Dorsey, K. J.; Salim, M. G.; Wang, W.; 
Muller, D. A.; McEuen, P. L.; Cohen, I.; Nano Letters, 2020, 
20(7), 4850-4856.
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“Biological Small-Molecule Assays Using Gradient-based 
Microfluidics”; A.Abbaspourrad, M.Azizi; 9495-01-US, United 
States, MPR, Filed, 12/23/20, 63/130,172.

“Block Copolymer Self-Assembly-Directed and Transient Laser 
Heating-Enabled Nanostructures toward Phononic and Photonic 
Quantum Materials”; F.Yu, Q.Zhang, R.P.Thedford, A.Singer, 
D.M. Smilgies, M.O. Thompson, and U.B. Wiesner; ACS Nano 
2020, 14, 9, 11273-11282; Publication Date:August 11, 2020; 
https://doi.org/10.1021/acsnano.0c03150.

“Blood-immersed Bearing System for a Blood Pump”; J.Antaki; 
9293, Invention, Filed - Ownership Determination - TBD.

“Body-on-a-Chip Microscale models for Drug Development”; 
Shuler, M.L.; SelectBio 2D to 3D Culture and organoids. Boston, 
MA March 23-25. (virtual talk).

“Body-on-a-Chip: Conception to Practical Applications”; 
Shuler, M.L.; EUROoCS Conf. 2020. Held virtually (originally 
scheduled for Uppsala Sweden), July 8-9.

“Body-on-a-Chip: Human Microscale Models for Drug 
Development”; Shuler, M.L.; Select Bio Organ-on-a-Chip 2020. 
San Diego, CA September 28-30. (virtual talk).

“Bottom Tunnel Junction Blue Light-emitting Field-effect 
Transistors”; S.Bharadwaj, A.Hickman, D.Jena, K.Lee, 
K.Nomoto, V.Protasenko, L.van Deurzen, H.G.Xing; 9544, 
Invention, Filed by Cornell 2020; APL 117, 031107 (2020); 
https://doi.org/10.1063/5.0009430.

“Breakdown of the Small-Polaron Hopping Model in Higher-
Order Spinels”; A.Bhargava, R.Eppstein, J.Sun, M.Smeaton, 
H.Paik, L.Kourkoutis, D.Schlom, M.Toroker, R.Robinson; 
Advanced Materials Volume 32, Issue 49; December 10, 2020; 
https://doi.org/10.1002/adma.202004490.

“Broadband Ultrahigh-Resolution chip-scale Scanning Soliton 
Dual-Comb Spectroscopy”; Lin, T.; Dutt, A.; Joshi, C.; Phare, 
C.; Okawachi, Y.; Gaeta, A.; Lipson, M.; arXiv preprint 
arXiv:2001.00869.

“Characterization of AlScN on CMOS”; Y. Liu, J. Kuo, 
B. Davaji, V. Gund, J. Sharma, N. Singh and A. Lal; IEEE 
International Frequency Control Symposium (IFCS), 2020.

“Characterization of Metal Effect on Solidly Mounted AlScN on 
CMOS”; Y.Liu; J.Kuo; A.Lal; J.Sharma; N.Singh; 2020 IEEE 
International Ultrasonics Symposium (IUS), 7-11 Sept. 2020, 
DOI: 10.1109/IUS46767.2020.9251681.

“Characterization of topologically protected charge-parity 
qubits”; Y.Liu, K.Dodge, M.Senatore, B.Cole, J.Ku, S.Zhu, 
A.Shearrow, A.Klots, L.Faoro, L.Ioffe, R.McDermott, B.Plourde; 
Applied Superconductivity Conference, Nov. 2020 Invited poster.

“Chemical-Genetic Interrogation of Nuclear Size Control 
Reveals Cancer-Specific Effects on Cell Migration and 
Invasion”; Rizzotto, A.; Tollis, S.; Pham, N.; Wildenhain, 
J.; Zuleger, N.; Keys, J.; Batrakou, D.; Culley, J.; Zheng, S.; 
Lammerding, J.; bioRxiv, Posted January 11, 2020, doi: https://
doi.org/10.1101/2020.01.10.902148.

“Chip-scale blue light phased array”; M.Shin, A.Mohanty, 
K.Watson, G.Bhatt, C.Phare, S.Miller, M.Zadka, B.Lee, X.Ji, 
I.Datta, and M.Lipson; Optics Letters 45 (7), 1934-1937 (2020).

“Chirp-sensitive Response of Nonlinear Semiconductor 
Metasurfaces”; G. Sartorello, M. R. Shcherbakov, Z. Fan, R. 
M. Schwartz, D. Woodbury, H. M. Milchberg and G. Shvets; 
Metamaterials 2020, the 14th International Congress on Artificial 
Materials for Novel Wave Phenomena, 29 February 2020.

“Circuits and Devices Based on Enhanced Spin Hall Effect 
for Efficient Spin Transfer Torque”; R.Buhrman, M.Nguyen, 
C.Pai, D.Ralph; 6764-08-US, United States, Issued, 6/25/18, 
16/017,565, 11/24/20, 10,847,197.

“Collaborative RFID Reader Using Code Divisional Multiple 
Access and Methods for Same”; X.Hui, E.Kan; 8145-03-US, US 
from PCT Filed, 11/16/20, 17/055,974; 8145-04-EP, EPC Filed, 
11/30/20, 19084527; 8145-05-CA FOR Filed, 11/12/20, 3100324.

“Compact Actuators and Related Robotic Devices”; I.Cohen, 
P.McEuen, M.Miskin; 9343-01-US MPR 3/5/20, 62/986,512.

“Compact Actuators, Electrically Programmable Microscale 
Surface Oxide Memory Actuators and Related Robotic Devices”; 
I.Cohen, Q.Liu, P.McEuen, M.Miskin; 9343-02-US, United 
States, MPR, Converted, 10/2/20, 63/087,056; 9343-03-US, 
United States, MPR, Converted, 12/21/20, 63/128,778.

“Competitive adsorption as a route to area selective deposition”; 
Suh, T., Y.Yang, P.Zhao, K.Lao, H.Ko, J.Wong, R.DiStasio, and 
J.Engstrom; ACS Appl. Mater. Interfaces 12, 9989-9999 (2020).

“Computation Devices and Artificial Neurons Based on 
Nanoelectromechanical Systems”; S.Ardanuc, J.Hoople, J.Kuo, 
A.Lal; 5966-05-US DIV, Filed, 12/7/20, 17/114,040; 5966-04-US 
Issued, 5/8/14, 15/880,261, 12/8/20, 10,860,916.

“Confined cancer cell migration causes DNA damage by 
increasing replication stress”; Shah P, Cheng S, Lammerding J.;  
BMES Annual Meeting.  (Oct. 14-17, 2020).

“Contraction of the rear cortex drives nuclear translocation in 
3D migration”; Keys J, Isermann P, Lammerding J.; Biomedical 
Engineering Society (BMES) Annual Meeting. (Oct.  2020).

“Controlling spin current polarization through non-collinear 
antiferromagnetism”; T.Nan, C.Quintela, J.Irwin, G.Gurung, 
D.Shao, J.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.Tsymbal, M. 
Rzchowski, and C.Eom; Nature Comm 11, 4671 (2020). https://
doi.org/10.1038/s41467-020-17999-4.

“Correlation induced emergent charge order in metallic vanadium 
dioxide”; Singh, C.; Piper, L.; Paik, H.; Schlom, D.; Lee, W.; 
arXiv preprint arXiv:2005.02957.
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“Coupling a Superconducting Qubit to a Left-Handed 
Metamaterial Resonator”; S.Indrajeet, H.Wang, M.Hutchings, 
B.Taketani, F.Wilhelm, M.LaHaye, and B.Plourde; Physical 
Review App 14, 064033 10 Dec 2020.

“Cryogenic Control of Coherent Quantum Systems”; B.Plourde; 
Applied Superconductivity Conference, Nov 2020; Invited talk.

“Cryogenic Memory Architecture Integrating Spin Hall Effect 
based Magnetic Memory and Superconductive Cryotron 
Devices”; M.Nguyen, G.Ribeill, M.Gustafsson, S.Shi, S.Aradhya, 
A.Wagner, L.Ranzani, L.Zhu, R.Baghdadi, B.Butters, E.Toomey, 
M.Colangelo, P.Truitt, A.Jafari-Salim, D.McAllister, D.Yohannes, 
S.Cheng, R.Lazarus, O.Mukhanov, K.Berggren, R.Buhrman, 
G.Rowlands and T.Ohki; Scientific Reports, 10, 248 (2020).

“Cryogenic methods for biological small-angle x-ray scattering”; 
D.Moreau; 2020 American Crystallographic Conference (virtual), 
Session 2.1.4: Frontiers in SAS.

“Custom silicon technologies for high detection efficiency SPAD 
arrays”; A.Gulinatti, F.Ceccarelli, G.Acconcia, M.Ghioni, I.Rech; 
The International SPAD Sensor Workshop 2020 (ISSW2020), 
June 8-10 2020, Edinburgh, Scotland (UK), Invited presentation, 
June 8th 2020; https://issw.ed.ac.uk/scrolling_nav/index.html.

“Custom silicon technology for SPAD-arrays with red-enhanced 
sensitivity and low timing jitter”; A.Gulinatti, F.Ceccarelli, 
M.Ghioni, I.Rech; arXiv:2009.06728 [physics.ins-det], DOI: 
10.1364/OE.413821 [Submitted on 14 Sep 2020].

“CVD thick Nb film and cavity coating”; Z. Sun, M. Ge, H. 
Katrina, M. Liepe, J. Maniscalco, T. Oseroff, R. D. Porter; V. 
Arrieta, S. McNeal; TESLA Technology Collaboration, Geneva, 
Switzerland, February 2020.

“Cytokine profiling of extracellular vesicles isolated from plasma 
in myalgic encephalomyelitis/chronic fatigue syndrome: a 
pilot study”; Giloteaux L, O’Neal A, Castro-Marrero J, Levine 
SM, Hanson MR; Journal of Translational Medicine. 2020 
Oct 12;18(1):387. doi: 10.1186/s12967-020-02560-0. PMID: 
33046133; PMCID: PMC7552484.

“Czochralski growth and characterization of perovskite-type 
(La,Nd)(Lu,Sc)O3 single crystals with a pseudocubic lattice 
parameter of about 4.09 Å”; Guguschev, C.; Klimm, D.; Brützam, 
M.; Gesing, T. M.; Gogolin, M.; Paik, H.; Markurt, T.; Kok, D. 
J.; Kwasniewski, A.; Jendritzki, U.; Journal of Crystal Growth, 
Volume 536, 15 April 2020, 125526.

“Defect accommodation in off-stoichiometric (SrTiO3)
nSrO Ruddlesden-Popper superlattices studied with positron 
annihilation spectroscopy”; N.Dawley, B.Goodge, W.Egger, 
M.Barone, L.Kourkoutis, D.Keeble, and D.Schlom; APL 117, 
062901 (2020); https://doi.org/10.1063/5.0011136.

“Degradation Mechanisms of GaN-Based Vertical Devices: A 
Review”; Meneghini, M.; Fabris, E.; Ruzzarin, M.; De Santi, 
C.; Nomoto, K.; Hu, Z.; Li, W.; Gao, X.; Jena, D.; Xing, H.G.; 
physica status solidi (a), 217, 7, 1900750.

“Demonstration of chip-based coupled degenerate optical 
parametric oscillators for realizing a nanophotonic spin-glass”; 
Y. Okawachi, M. Yu, J. K. Jang, X. Ji, Y. Zhao, B. Y. Kim, M. 
Lipson, and A. L. Gaeta; Nature Comm. 11, 4119 (2020).

“Depth Field Imaging Apparatus, Methods, and Applications”; 
S.Jayasuriya, A.Molnar, S.Sivaramakrishnan; 6955-09-US, 
United States, Filed, CON, 2/21/20, 16/797,251; 6955-03-US, 
United States, Issued, 8/30/17, 15/554,550, 3/31/20, 10/605,916.

“Depth Field Imaging Apparatus, Methods, and Applications”; 
S.Jayasuriya, A.Molnar, S.Sivaramakrishnan; 6955-06-JP, Japan, 
Issued, 9/15/17, 2017-548977, 6/23/20, 6722194.

“Design principles for achieving record-low surface roughness 
of stoichiometric Nb3Sn superconductors via electrochemical 
deposition”; Z. Sun, R. D. Porter, K. D. Dobson, K. Howard, T. 
Oseroff, M. Ge, N. Sitaraman, M. Kelly, X. Deng, A. Connolly, 
M. O. Thompson, J. Sethna, T. Arias, and M. U. Liepe; Center of 
Bright Beam Annual Meeting, Zoom, June 2020.

“Design, Fabrication, Characterization and Modeling of CMOS-
Compatible PtSe2 MOSFETs”; Xiong, K.; Lehigh University 
Ph.D. Thesis, 2020.

“Detection of some amino acids with modulation-doped 
and surface-nanoengineered GaAs Schottky P-I-N diodes”; 
T.Alkhidir, M.Abi Jaoude, D.Gater, C.Alpha, and A.Isakovic; 
Journal of Vacuum Science and Technology B 38, 054002 (2020); 
https://doi.org/10.1116/6.0000186.

“Development of a Pull-In Free Electrostatic MEMS 
Microphone”; M Ozdogan; State University of New York at 
Binghamton, Ph.D. Thesis, 2020. 27993391.

“Development of isoporous microslit silicon nitride membranes 
for sterile filtration applications”; Wright, E.; Miller, J.J.; 
Csordas, M.; Gosselin, A.; Carter, J.; McGrath, J.; Latulippe, D.; 
Roussie, J.; Biotechnology and Bioengineering, 117, 3, 879-885.

“Devices and Methods for Data Communications and Sensing”; 
H.An, M.Daniel, X.Liu, R.Shepherd; 9470-01-US, United States, 
Filed, EPR - Enhanced Provisional, 6/15/20, 63/039,413.

“Devices for Terahertz Signal Generation and Transmitter”; 
E.Afshari, R.Han; 6475-03-US, United States, Issued, 8/21/17, 
15/552,339, 3/10/20, 10,587,223.
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“Differential Monocyte Actuation in a Three-Organ Functional 
Innate Immune System-on-a-Chip”; T. Sasserath, J. W. Rumsey, 
C. W. McAleer, L. R. Bridges, C. J. Long, D. Elbrecht, F. Schuler, 
A. Roth, C. Bertinetti-LaPatki, M. L. Shuler, J. J. Hickman; 
Advanced Science 7,2000323, DOI: 10.1002/advs.202000323.

“Direct comparison of optical and electron microscopy methods 
for structural characterization of extracellular vesicles”; Noble, J.; 
Roberts, L.; Vidavsky, N.; Chiou, A.; Fischbach, C.; Paszek, M.; 
Estroff, L.; Kourkoutis, L.; Journal of Structural Biology, Volume 
210, Issue 1, 1 April 2020, 107474.

“Disjoining Pressure of Water in Nanochannels”; A.Zou, 
S.Poudel, and S.Maroo; arXiv:2010.09928 [Sub. 19 Oct 2020].

“Distributed-feedback blue laser diode utilizing a tunnel junction 
grown by plasma-assisted molecular beam epitaxy”; Muziol, G.; 
Hajdel, M.; Turski, H.; Nomoto, K.; Siekacz, M.; Nowakowski-
Szkudlarek, K.; Żak, M.; Jena, D.; Xing, H. G.; Perlin, P.; Optics 
Express Vol. 28, Issue 23, pp. 35321-35329 (2020), https://doi.
org/10.1364/OE.405994.

“Down Regulation of SIRT2 Reduced ASS Induced NSCLC 
Apoptosis Through the Release of Autophagy Components via 
Exosomes”; L.Wang, P.Xu, X.Xie, F.Hu, L.Jiang, R.Hu, F.Ding, 
H.Xiao and H.Zhang; Frontiers in Cell Dev. Biol., 03 December 
2020 | https://doi.org/10.3389/fcell.2020.601953.

“Droplet Evaporation on Porous Nanochannels for High Heat 
Flux Dissipation”; S.Poudel, A.Zou, and S.Maroo; ACS Appl. 
Mater. Interfaces 2021, 13, 1, 1853-1860, December 28, 2020, 
https://doi.org/10.1021/acsami.0c17625.

“Droplet-Coupled Wicking in Nanochannels with Micropores”; 
S.Poudel, A.Zou, S.Maroo; 73rd Annual Meeting of the APS 
Division of Fluid Dynamics 2020, Nov 22, 24, 2020; Session 
U08: Microscale Flows: Interfaces and Wetting.

“e-Synch: an automated controlled release device for livestock 
management”; D.Erickson, J.Giordano, M.Masello, Y.Ren; 9391, 
Invention, Filed by Cornell.

“Effect of flagellar beating pattern on sperm rheotaxis and 
boundary-dependent navigation”; Zaferani, M.; Javi, F.; 
Mokhtare, A.; Abbaspourrad, A.; bioRxiv, Posted January 21, 
2020, doi: https://doi.org/10.1101/2020.01.20.913145.

“Effects of Surface Topography on Bacterial Biofilm Formation”; 
Lee, S.; Syracuse University, Ph.D. Thesis, 2020. 28088082.

“Efficient high-pass filtering with practical, high-yield x-ray 
transmission mirror optics”; DN Agyeman-Budu, JD Brock, 
AR Woll; Powder Diffraction, Published online by Cambridge 
University Press: 29 April 2020.

“Egg-Like Multi-Volume Microchamber-based Microfluidic 
(EL-MVM2) platform for Bacterial Antimicrobial Susceptibility 
Testing”; A.Abbaspourrad, M.Azizi; 9528-01-US, United States, 
MPR - Manuscript Provisional, Filed, 12/23/20, 63/130,161.

“Electrical and Thermal Transport through Silver Nanowires 
and Their Contacts: Effects of Elastic Stiffening”; Y.Zhao, 
M.Fitzgerald, Y.Tao, Z.Pan, G.Sauti, D.Xu, Y.Xu, and D.Li; 
Nano Letters, 2020, 20, 10, 7389-7396. DOI: 10.1021/acs.
nanolett.0c02014.

“Electrically Programmable Micro-Scale Shape Memory 
Devices”; Q.Liu, W.Wang, M.Reynolds, M.Miskin, M.Cao, 
D.Muller, P.McEuen, I.Cohen; APS March Mtg 2020,  65, 1; 
X22.00010: Robophysics IV and Animal Behavior; March 2020.

“Electro-Ultrasonic Devices for Nerve Stimulation and 
Treatment”; A.Lal; 7004-02-US, United States, Issued, 3/16/16, 
15/072,232, 8/11/20, 10,371,124.

“Electrochemical deposition for generating Nb3Sn films with 
low surface roughness and stoichiometry”; Z.Sun, R.Porter, 
Z.Baraissov, K.Dobson, N.Sitaraman, M.Kelly, K.Howard, 
T.Oseroff, M.Ge, X.Deng, A.Hire, A.Connolly, M.Thompson, 
R.Hennig, J.Sethna, D.Muller, T.Arias, M.Liepe; Int'l Workshop 
on Nb3Sn SRF Science, Technology, & Apps, Nov 2020.

“Electronic nematicity in Sr2RuO4”; Wu, J.; Nair, H.; Bollinger, 
A.; He, X.; Robinson, I.; Schreiber, N.; Shen, K.; Schlom, D.; 
Božović, I.; PNAS, 117, 20, 10654-10659.

“Electronically Coupled 2D Polymer/MoS2 Heterostructures”; 
H.B. Balch, A.M. Evans, R.R. Dasari, H. Li, R. Li, S. Thomas, 
D. Wang, R.P. Bisbey, K. Slicker, I. Castano, S. Xun, L. Jiang, 
C. Zhu, N. Gianneschi, D.C. Ralph, J.-L. Brédas, S.R. Marder, 
W.R. Dichtel, and Feng Wang; Journal of the American Chemical 
Society, 142, 50, 21131-21139; December 7, 2020; https://doi.
org/10.1021/jacs.0c10151.

“Electronically integrated, mass-manufactured, microscopic 
robots”; M.Miskin, A.Cortese, K.Dorsey, E.Esposito, 
M.Reynolds, Q.Liu, M.Cao, D.Muller, P.McEuen and I.Cohen; 
Nature, volume 584, pages 557-561 (Published: 26 August 2020).

“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.; 19th Int. Conf. on RF 
Superconductivity SRF2019, Germany, JACoW Pub, ISBN: 978-
3-95450-211-0 doi:10.18429/JACoW-SRF2019-MOP014.

“Electropolymerization onto Flexible Substrates for Electronic 
Applications”; H.Abruna, S.Conte, K.Hernandez-Burgos, W.Li, 
D.Ralph, N.Ritzert, G.Rodriguez-Calero, C.Tan; 6272-03-US, 
United States, Issued, 9/30/16, 15/301,085, 3/17/20, 10,591,435.

“Embryonic Stem Cell-Derived Extracellular Vesicles Maintain 
ESC Stemness by Activating FAK”; Y.Hur, S.Feng, K.Wilson, 
R.Cerione, M.Antonyak; Developmental Cell, 56, 3, 8 February 
2021, 277-291.e6, https://doi.org/10.1016/j.devcel.2020.11.017.

“Energy Harvesting Using Raindrops Through Solar Panels: A 
Review”; Shetty, S.; Kishore, V.; Pinto, S.; Bommegowda, K.; 
Advances in Communication, Signal Processing, VLSI, and 
Embedded Systems, Springer, 289-298.

“Energy-Efficient Ultrafast SOT-MRAMs Based on Low-
Resistivity Spin Hall Metal Au0.25Pt0.75”; Zhu, L.; Zhu, L.; Shi, 
S.; Ralph, D.; Buhrman, R.; Adv Electronic Mats, 6, 2, 1901131.

“Engineering spin and orbital states in diamond using a 
mechanical resonator”; G.D.Fuchs; Quantum Huddle Seminar, 
Harvard University,  8/3/2020; Virtual Photonics for Quantum 2, 
RIT, 6/23/2020; Princeton GIA Diamond Symposium 1/24/2020.

“Enhanced injection efficiency and light output in bottom tunnel-
junction light-emitting diodes”; S.Bharadwaj, J.Miller, K.Lee, 
J.Lederman, M.Siekacz, H.G.Xing, D.Jena, C.Skierbiszewski, 
and H.Turski; Optics Express Vol. 28, Issue 4, pp. 4489-4500 
(2020), https://doi.org/10.1364/OE.384021.

“Enhanced nonlinear light generation in oligomers of silicon 
nanoparticles under vector beam illumination”; Kroychuk, 
M.; Shorokhov, A.; Yagudin, D.; Shilkin, D.; Smirnova, D.; 
Volkovskaya, I.; Shcherbakov, M.; Shvets, G.; Fedyanin, A.; 
Nano Letters, 20, 5, 3471-3477.



xiv Cornell NanoScale Facility

TA
BL

E 
O

F 
CO

NT
EN

TS
 

& 
IN

TR
O

DU
CT

IO
N

“Enhancement-mode ion-based transistor as a comprehensive 
interface and real-time processing unit for in vivo 
electrophysiology”; Cea, C.; Spyropoulos, G.; Jastrzebska-
Perfect, P.; Ferrero, J.; Gelinas, J.; Khodagholy, D.; Nature 
Materials, 19, 6, 679-686.

“Enthalpy and entropy of oxygen electroadsorption on RuO2 
(110) in alkaline media”; Hu, B.; Kuo, D.; Paik, H.; Schlom, D.; 
Suntivich, J.; The Journal of Chemical Physics, 152, 9, 94704.

“Epitaxial stabilization of rutile germanium oxide thin film 
by molecular beam epitaxy”; S. Chae, H. Paik, N. M. Vu, E. 
Kioupakis, and J. T. Heron; Applied Physics Letters 117, 072105 
(2020); https://doi.org/10.1063/5.0018031 (editors pick).

“Evaporation Dynamics in Buried Nanochannels with 
Micropores”; Poudel, S.; Zou, A.; Maroo, S.; Langmuir 2020, 36, 
27, 7801-7807, https://doi.org/10.1021/acs.langmuir.0c00777.

“Exchange magnetostriction in two-dimensional 
antiferromagnets”; S. Jiang, H. Xie, J. Shan, and K.F. Mak; 
Nature Materials, volume 19, pages 1295-1299 (2020).

“Experimental and Numerical Investigation of Evaporation 
Dynamics in Nanochannels With Micropores”; S.Poudel, A.Zou, 
S.Maroo; ASME 2020 Summer Heat Transfer Conference, 13th 
15th July 2020, Orlando, FL.

“Experimental and numerical local heat transfer study on micro 
pin fin with tip clearance”; Ha.Tabkhi, A.Nayebzadeh, Y.Peles; 
Applied Thermal Engineering, Volume 179, October 2020, 
115756, https://doi.org/10.1016/j.applthermaleng.2020.115756.

“Experimental demonstration of broadband solar absorption 
beyond the lambertian limit in certain thin silicon photonic 
crystals”; M.Hsieh, A.Kaiser, S.Bhattacharya, S.John, and S.Lin; 
Scientific Reports 10 11857 (2020).

“Expitaxial Semiconductor/Superconductor Heterostructures”; 
B.Downey, D.Jena, D.Katzer, G.Khalsa, D.Meyer, N.Nepal, 
J.Wright, H.G.Xing, R.Yan; 8152-03-US, United States, US from 
PCT, Filed, 9/4/20, 16/978,415.

“Exploring the intrinsic limit of the charge-carrier-induced 
increase of the Curie temperature of Lu-and La-doped EuO thin 
films”; R.Held, T.Mairoser, A.Melville, J. Mundy, M.Holtz, 
D.Hodash, Z.Wang, J.Heron, S.Dacek, B.Holländer, D.Muller, 
and D.Schlom; Phys. Rev. Mats 4, 104412 - 20 October 2020.

“Externally driven nonlinear time-variant metasurfaces”; 
V.Zubyuk, P.Shafirin, M.Shcherbakov, G.Shvets, A.A. Fedyanin; 
arXiv:2012.06604 [physics.optics] [Submitted on 11 Dec 2020].

“Extracellular vesicles in plasma before and after exercise”; 
Giloteaux L; 2020 Myalgic Encephalomyelitis/Chronic Fatigue 
Syndrome All-Centers Research Consortium Meeting October 
6-7 2020. Ithaca, NY.

“Fabrication of Injectable Micro-Scale Opto-Electronically 
Transduced Electrodes (MOTEs) for Physiological Monitoring”; 
S.Lee; A.J.Cortese; A.Mok; C.Wu; T.Wang; J.U.Park; C.Smart; 
S.Ghajari; D.Khilwani; S.Sadeghi; Y.Ji; J.H.Goldberg; C.Xu; 
P.L.McEuen; A.C.Molnar; Journal of Microelectromechanical 
Systems, vol. 29, no. 5, pp. 720-726, Oct. 2020, doi: 10.1109/
JMEMS.2020.2999496.

“Fiber Optical Parametric Chirped-Pulse Amplification 
(FOPCPA)”; W.Fu, F.Wise; 7948-02-US, United States, Issued, 
4/1/19, 16/372,226, 12/22/20, 10,873,172.

“Fibrotic Cell-ECM Interactions Regulate Breast Cancer 
Stem-Like Behavior via Altering Cell Metabolism”; A Shimpi, 
M Tan, E Moore, M Paszek, C Fischbach; Physical Science 
of Oncology Network (PSON) Annual Investigator Meeting. 
Poster Presentation: Virtual 23-25 September 2020; Biomedical 
Engineering Society (BMES) Annual Meeting. Oral Presentation: 
Virtual 14-17 October 2020.

“Fighting Broken Symmetry with Doping: Toward Polar 
Resonant Tunneling Diodes with Symmetric Characteristics”; 
Encomendero, J.; Protasenko, V.; Rana, F.; Jena, D.; Xing, H.G.; 
Physical Review Applied, 13, 3, 34048.

“Fingerprints of the Strong Interaction between Monolayer MoS2 
and Gold”; Velicky, M.; Rodriguez, A.; Bousa, M.; Krayev, A.; 
Vondracek, M.; Honolka, J.; Ahmadi, M.; Donnelly, G.; Huang, 
F.; Abruna, H.; arXiv preprint arXiv:2004.07133.

“Flow boiling in microchannel with synthetic jet in cross-flow”; 
Sourtiji, E.; Peles, Y.; International Journal of Heat and Mass 
Transfer, 147, 119023.

“Frequency-Domain Quantum Interference with Correlated 
Photons from an Integrated Microresonator”; C. Joshi, A. Farsi, 
A. Dutt, B. Y. Kim, X. Ji, Y. Zhao, A. M. Bishop, M. Lipson, and 
A. L. Gaeta; Phys. Rev. Lett. 124 (14), 143601 (2020); CLEO, 
OSA Technical Digest (2020), paper FTu4C.6.

“Fully transparent field-effect transistor with high drain current 
and on-off ratio”; Park, J.; Paik, H.; Nomoto, K.; Lee, K.; Park, 
B.; Grisafe, B.; Wang, L.; Salahuddin, S.; Datta, S.; Kim, Y.;  
APL Materials, 8, 1, 11110.

“Gallium nitride tunneling field-effect transistors exploiting 
polarization fields”; Chaney, A.; Turski, H.; Nomoto, K.; Hu, Z.; 
Encomendero, J.; Rouvimov, S.; Orlova, T.; Fay, P.; Seabaugh, 
A.; Xing, H.G.; Applied Physics Letters, 116, 7, 73502.

“GaN HEMTs on Si With Regrown Contacts and Cutoff/
Maximum Oscillation Frequencies of 250/204 GHz”; L.Li, 
K.Nomoto, M.Pan, W.Li, A.Hickman, J.Miller, K.Lee, Z.Hu, 
S.Bader, S.Lee, J.Hwang, D.Jena, and H.G.Xing; IEEE Electron 
Device Letters, Vol. 41, No. 5, May 2020.

“GaN Power Electronics and Associated Fundamental Limits”; 
H.G.Xing, W.Li, K.Nomoto, and D.Jena; ECS Meeting Abstracts, 
Volume MA2020-02, G03: SiGe, Ge, and Related Compounds: 
Materials, Processing, and Devices (Invited).

“Generative Critique in Interdisciplinary Collaborations: 
From Critique in and of the Neurosciences to Socio-Technical 
Integration Research as a Practice of Critique in R (R) I”; 
Smolka, M. (References the work of Ana Viseu, CNF Staff); 
NanoEthics volume 14, pages 1-19 (2020).

“GHz-THz Ultrasonics and Optics for Neurotechnology Devices, 
Methods and Applications”; A.Lal, A.Singh, C.Xu; 8282-03-US, 
United States, US from PCT, Filed, 11/24/20, 17/058,237.

“Giant Enhancement of Spin-Orbit Torque by Interface Scattering 
from Ultra-thin Insertion Layers”; R.Buhrman, L.Zhu; 8546-02-
US, United States, Filed, US from PRV, 3/16/20, 16/820, 496.

“Graphene-based membrane and method of preparation thereof”; 
S.Garaj, S.Hong; US Patent App. 16/854,176, 2020-09-03 
Publication of US20200276543A1.
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“Guiding Principles for Trench Schottky Barrier Diodes Based on 
Ultrawide Bandgap Semiconductors: A Case Study in Ga2O3”; 
W. Li, K. Nomoto, Z. Hu, D. Jena and H. G. Xing; IEEE 
Transactions on Electron Devices, vol. 67, no. 10, pp. 3938-3947, 
Oct. 2020, doi: 10.1109/TED.2020.3003292.

“Heat Transfer Characterization of Supercritical Carbon Dioxide 
in Microchannel”; Asadzadehmehdialghadami, M.; University of 
Central Florida Electronic Theses and Dissertations 2020, 170, 
https://stars.library.ucf.edu/etd2020/170.

“HI-Light: A Glass-Waveguide-Based”Shell-and-Tube” 
Photothermal Reactor Platform for Converting CO2 to Fuels”; 
X.Cao, Y.Kaminer, T.Hong, P.Schein, T.Liu, T.Hanrath, 
D.Erickson; iScience, Vol 23, 12, 101856, December 18, 2020, 
https://www.cell.com/iscience/fulltext/S2589-0042(20)31053-1.

“High harmonic optomechanical oscillations in the lithium 
niobate photonic crystal nanocavity”; H.Jiang, X.Yan, H. Liang, 
R.Luo, X.Chen, Y.Chen, and Q.Lin; Applied Physics Letters 117, 
081102 (2020); https://doi.org/10.1063/5.0016334.

“High Sensitivity Magnet-Tipped Cantilevers and Micrometer-
Scale Coplanar Waveguides to Enable Nanoscale Magnetic 
Resonance Imaging”; P.Nasr; Cornell University, Ph.D. Thesis, 
2020. 13806681.

“High-Harmonic Synchronization of Optomechanical 
Oscillators”; C.Rodrigues, C.Kersul, M.Lipson, T.Alegre, and 
G.Wiederhecker; CLEO, OSA Technical Digest, paper JW2B.27. 
https://www.osapublishing.org/abstract.cfm?URI=CLEO_AT-
2020-JW2B.27.

“How a raindrop gets shattered on biological surfaces”; Kim, 
S.; Wu, Z.; Esmaili, E.; Dombroskie, J.; Jung, S.; Proc of the 
National Academy of Sciences, June 23, 2020, V117, 25, 13901-
13907; https://PNAS.altmetric.com/details/83683010/news.

“HP-Bio: High Pressure BioSAXS for Deep Life and Extreme 
Biophysics”; R.Gillilan; American Crystallographic Association 
Session 2.1.4 Fronteirs in SAS - Aug 3/2020. (online).

“Hybrid PZT Lateral Bimorphs and 3D-Printed Spring-Mass 
Resonators for Battery-Less RF Transmission and Vibration 
Identification”; V.Pinrod; S.Gupta; S.Nadig; A.Ruyack; B.Davaji; 
A.Lal; IEEE Internet of Things Journal, vol. 8, no. 6, pp. 5009-
5022, 15 March15, 2021, doi: 10.1109/JIOT.2020.3036872.

“Impact of Residual Carbon on Avalanche Voltage and Stability 
of Polarization-Induced Vertical GaN pn Junction”; E.Fabris, C. 
De Santi, A.Caria, K.Mukherjee, K.Nomoto, Z.Hu, W.Li, X.Gao, 
H.Marchand, D.Jena, ; IEEE Transactions on Electron Devices, 
67, 10, 3978-3982, Oct 2020, doi: 10.1109/TED.2020.2993192.

“Implantation and extraction of penetrating electrode arrays in 
minipig retinas”; Chen, J.; Poulaki, V.; Kim, S.; Eldred, W.; Kane, 
S.; Gingerich, M.; Shire, D.; Jensen, R.; DeWalt, G.; Kaplan, H.; 
Translational Vision Science & Technology April 2020, Vol.9, 19. 
doi:https://doi.org/10.1167/tvst.9.5.19.

“In situ Sensing of Water Potential”; M.Gore, P.Jain, D.Pauli, 
A.Stroock, O.Vincent; 7532-03-US, United States, Filed, US 
from PCT, 1/28/20, 16/634,665.

“In vitro modeling of solid tumor interactions with perfused 
blood vessels”; T.Kwak, E.Lee; Scientific Reports 10, 20142 
(2020). https://doi.org/10.1038/s41598-020-77180-1;  
bioRxiv, Posted August 03, 2020, doi: https://doi.
org/10.1101/2020.08.03.234633.

“Incoherent Cooper pairing and pseudogap behavior in single-
layer FeSe/SrTiO3”; B.Faeth, S.Yang, J.Kawasaki, J.Nelson, 
P.Mishra, L.Chen, D.Schlom, K.Shen; arXiv:2010.11984 [cond-
mat.supr-con] [Submitted on 22 Oct 2020].

“Infrared spectroscopy of live cells from a flowing solution using 
electrically-biased plasmonic metasurfaces”; Kelp, G.; Li, J.; Lu, 
J.; DiNapoli, N.; Delgado, R.; Liu, C.; Fan, D.; Dutta-Gupta, S.; 
Shvets, G.; Lab on a Chip, Issue 12, 2020.

“Insulated nanoelectrode-nanopore devices and related methods”; 
M.Drndic, K.Healy, V.Ray, L.Willis, N.Peterman, J.Bartel; US 
Patent US10876157B2, 2020-12-29 Application granted.

“Integrated Circuits Based Biosensors”; V.Gund, A.Lal; 6595-04-
EP, Issued, 8/29/16, 15739947.8, 9/9/20, 3100024; 6595-05-DE, 
Issued, 8/29/16, 6.02015E+11, 9/9/20, 3100024; 6595-06-GB, 
Issued, 8/29/16, EP15739947.8, 9/9/20, 3100024.

“Integrated electronics on the aluminum nitride platform”; 
R.Chaudhuri, A.Hickman, J.Hwang, D.Jena, H.G.Xing; 9692-
01-US, United States, MPR, Filed, 12/19/20, 63/128,044; 9692, 
Filed by Cornell, 11/19/20, Invention.

“Integrated near-field thermo-photovoltaics for heat recycling”; 
Bhatt, G.; Zhao, B.; Roberts, S.; Datta, I.; Mohanty, A.; Lin, 
T.; Hartmann, J.; St-Gelais, R.; Fan, S.; Lipson, M.; Nature 
communications, 11, 1, 1-7.

“Interfacial Dzyaloshinskii-Moriya interaction and spin-orbit 
torque in Au1-xPtx/Co bilayers with varying interfacial spin-orbit 
coupling”; L.Zhu, X.Ma, X.Li, R.Buhrman; arXiv:2007.09817 
[cond-mat.mtrl-sci] [v1] Sun, 19 Jul 2020 23:28:04 UTC.

“Investigation of Thin Film Evaporation in Nanochannels Sample 
Using Surface Heating”; S.Poudel, A.Zou, S.Maroo; American 
Society of Mechanical Engineers 2020 Summer Heat Transfer 
Conference July 2020, Orlando, FL.
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“Iron and nitrogen-doped double gyroid mesoporous carbons for 
oxygen reduction in acidic environments”; F.Matsuoka, K.Fritz, 
P.Beaucage, F.Yu, J.Suntivich, and U.Wiesner; J. of Physics: 
Energy, Volume 3, Number 1; Published 12 November 2020.

“Kinetics of all-dry free radical polymerization under nano-
confinement”; Cheng Y., Khlyustova A., Chen P., Yang R.; 
Macromolecules, V53, 24, Dec 2020. https://doi.org/10.1021/acs.
macromol.0c01534 — COVER.

“Lamin B2 follows lamin A/C-mediated nuclear mechanics 
and cancer cell invasion efficacy”; M.Vortmeyer-Krause, M.te 
Lindert, J.te Riet, V.te Boekhorst, R.Marke, R.Perera, P.Isermann, 
T.van Oorschot, M.Zwerger, F.Yang, M.Svoreň, A.Madzvamuse, 
J.Lammerding, P.Friedl, K.Wolf; bioRxiv, doi: https://doi.
org/10.1101/2020.04.07.028969.

“Large-Scale Fabrication of Submicrometer-Gate-Length 
MOSFETs With a Trilayer PtSe2 Channel Grown by Molecular 
Beam Epitaxy”; Xiong, K.; Hilse, M.; Li, L.; Göritz, A.; Lisker, 
M.; Wietstruck, M.; Kaynak, M.; Engel-Herbert, R.; Madjar, A.; 
Hwang, J.; IEEE Trans on Electron Devices, 67, 3, 796-801.

“Large-scale optical phased array using a low-power multi-pass 
silicon photonic platform”; S. A. Miller, Y. C. Chang, C. T. Phare, 
M. C. Shin, M. Zadka, S. P. Roberts, B. Stern, X. Ji, A. Mohanty, 
O. A. J. Gordillo, U. Dave, M. Lipson; Optica 7 (1), 3-6 (2020).

“Light Field Image Sensor, Method and Applications”; P.Gill, 
A.Molnar, A.Wang; 4895-06-EP, Europe, Issued, 4/25/13, 
11837049.3, 6/17/20, 2633277; 4895-08-BE, Belgium, Issued, 
10/27/11, EP11837049.3, 6/17/20, EP2633277; 4895-09-FR, 
France, Issued, 10/27/11, EP11837049.3, 6/17/20, EP2633277; 
4895-10-DE, Germany, Issued, 10/27/11, EP11837049.3, 6/17/20, 
EP2633277; 4895-11-GB, United Kingdom, Issued, 10/27/11, 
EP11837049.3, 6/17/20, EP2633277.

“Light-emitting diodes with AlN polarization-induced buried 
tunnel junctions: A second look”; K.Lee, S.Bharadwaj, Y.Shao, 
L.van Deurzen, V.Protasenko, D.Muller, H.G.Xing, and D.Jena; 
APL 117, 061104 (2020); https://doi.org/10.1063/5.0015097.

“Lithium Niobate Optomechanical Disk Resonators”; R.Wang; 
S.Bhave; 2020 Joint Conference of the IEEE IFCS-ISAF, 
Keystone, CO, USA, 2020, pp. 1-4, doi: 10.1109/IFCS-
ISAF41089.2020.9264025.

“Lithium niobate photonic-crystal electro-optic modulator”; Li, 
M.; Ling, J.; He, Y.; Javid, U.; Xue, S.; Lin, Q.; arXiv preprint 
arXiv:2003.03259.

“Lithium niobate photonic-crystal electro-optic modulator”; 
M.Li, J.Ling, Y.He, U.Javid, S.Xue and Q.Lin; Nature 
Communications volume 11, Article number: 4123 (2020) https://
doi.org/10.1038/s41467-020-17950-7.

“Local magnetic measurements of few-layer superconducting 
MoS2”; Jarjour, A.; Schaefer, B.; Ferguson, G.; Lee, M.; 
Nowack, K.; Bulletin of the American Physical Society, APS 
March Meeting 2020, Vol.65, 1, March 2-6, 2020; Denver, CO.

“Local Photothermal Control of Phase Transitions for On-
Demand Room-Temperature Rewritable Magnetic Patterning”; 
Mei, A.; Gray, I.; Tang, Y.; Schubert, J.; Werder, D.; Bartell, J.; 
Ralph, D.; Fuchs, G.; Schlom, D.; Adv.Mats, 32, 22, 2001080.

“Low-loss composite photonic platform based on 2D 
semiconductor monolayers”; Datta, I.; Chae, S.; Bhatt, G.; 
Tadayon, M.; Li, B.; Yu, Y.; Park, C.; Park, J.; Cao, L.; Basov, D.; 
Nature Photonics, 14, 4, 256-262.

“Lymphoidal chemokine CCL19 promoted the heterogeneity 
of the breast tumor cell motility within a 3D microenvironment 
revealed by a Lévy distribution analysis”; B.Kim, P.Hannanta-
anan, A.Ryd, M.Swartz, M.Wu, Integrative Biology, 12, 1, 12-20.

“Magnetic devices including iron-rhodium films providing bi-
stable magnetic order at room temperature, magnetic memory 
systems including the same and related methods of operation”; 
A.Mei, G.Fuchs, I.Gray; US patent 2020-12-10 Publication of 
US20200388750A1, application #16896787 (2020).

“Magnetic Etch-a-Sketch using the 1st-order phase transition 
in FeRh”; Gray, I.; Mei, A.; Tang, Y.; Schubert, J.; Werder, D.; 
Bartell, J.; Ralph, D.; Fuchs, G.; Schlom, D.; Bulletin of the 
APS, V.65, N.1; Abstract: G41.00005 Session G41: Magnetic 
Characterization and Imaging; March 2-6, 2020.

“Magnetic field detection limits for ultraclean graphene 
Hall sensors”; B.Schaefer, L.Wang, A.Jarjour, K.Watanabe, 
T.Taniguchi, P.McEuen and K.Nowack; Nature Communications 
volume 11, Article number: 4163 (2020), https://www.nature.
com/articles/s41467-020-18007-5.

“Magnetically driven active topography for long-term biofilm 
control”; Gu, H.; Lee, S.; Carnicelli, J.; Zhang, T.; Ren, D.; 
Nature Communications volume 11, Article number: 2211 
(2020), https://doi.org/10.1038/s41467-020-16055-5.

“Magneto-thermal microscopy of spin-torque switching and 
uncompensated moments in antiferromagnetic materials”; 
G.D.Fuchs; Online Spintronics Seminar Series, 4/7/2020.

“Making EuO multiferroic by epitaxial strain engineering”; 
V.Goian, R.Held, E.Bousquet, Y.Yuan, A.Melville, H.Zhou, 
V.Gopalan, P.Ghosez, N.Spaldin, D.Schlom, and S.Kamba; 
Communications Materials V1, Article number: 74 (2020), 
https://doi.org/10.1038/s43246-020-00075-1.
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“Manipulation of the van der Waals Magnet Cr2Ge2Te6 by Spin-
Orbit Torques”; V. Gupta, T.M. Cham, G.M. Stiehl, A. Bose,  
J. A. Mittelstaedt, K.F. Kang, S. Jiang, K.F. Mak, J. Shan, R. A. 
Buhrman, and D. C. Ralph; Nano Letters 20, 7482-7488 (2020).

“Materials and methods enabling two-dimensional junctions on 
three-dimensional particles”; P.Chen, X.Mao; 9684, Filed by 
Cornell, 11/13/20, Invention.

“Materials Combining Asymmetric Pore Structures with Well-
Defined Mesoporosity for Energy Storage and Conversion”; 
S.Hesse, K.Fritz, P.Beaucage, R.P.Thedford, F.Yu, F.DiSalvo, 
J.Suntivich, and U.Wiesner; ACS Nano 2020, 14, 12, 16897-
16906, Nov 25, 2020, https://doi.org/10.1021/acsnano.0c05903.

“Mechanical Stress Promotes Disassembly of the Antibiotic 
Efflux Complex MacAB-TolC”; C.Harper, W.Zhang, P.Chen, and 
C.Hernandez; Biophysical Society Annual Meeting, San Diego, 
California, February 17, 2020.

“Metabolic requirements for cell migration in confined 3D 
environments”; Bell ES, Isermann P, Courtney O, Garvey K, 
Gopalan T, Zuela-Sopilniak N, Zaragoza Rodrigues N, Zipfel 
WR, Lammerding J.; American Society for Cell Biology (ASCB) 
and European Molecular Biology Organization (EMBO) Cell Bio 
Virtual Meeting (Dec. 14-16, 2020).

“Metamaterial-Boosted Quantum Electromechanical Transducer 
for Microwave-Optical Interfacing”; M.LaHaye, and B.Plourde; 
US Patent Application 16/898,843, 2020.

“Metasurface-enhanced infrared spectroscopy for continuously 
monitoring the effect of cholesterol depletion in live cells”; 
Huang, S.; Delgado, R.; Shvets, G.; Biomedical Vibrational 
Spectroscopy 2020: Adv in Research and Industry, Int'l Society 
for Optics and Photonics, 11236, 112360P; SPIE proceedings,  
11236, 112360P 7 pp. (2020), DOI: 10.1117/12.2547141.

“Method and Device for Evaluation of Local Tissue’s Biological 
or biomechanical Character”; J.Butcher, R.Gould; 4443-04-US, 
United States, CON - Continuation, Filed, 11/2/20, 17/086,621.

“Method for removing re-sputtered material from patterned 
sidewalls”; D.Lishan, K.Dorsey, V.Genova; Application #: 
62949653, October 28, 2020 / non-provisional patent application.

“Methods and Systems for Near-Field Coherent Sensing”; X.Hui, 
E.Kan; 7785-06-EP, Europe, Filed, EPC, 1/13/20, 18818131.7; 
7785-07-CN, China, Filed, FOR - Foreign, 2/16/20, 2.02E+11.

“Micro-fabrication of components for a high-density sub-retinal 
visual prosthesis”; D.Shire, M.Gingerich, P.Wong, M.Skvarla, 
S.Cogan, J.Chen, W.Wang, and J.Rizzo; Micromachines 2020, 
11(10), 944; https://doi.org/10.3390/mi11100944.

“Microfluidic Device for Analysis of Sperm Motility, and 
Methods of Use”; A.Abbaspourrad, M.Azizi, M. Yaghoobi; 9698-
01-US, United States, MPR, Filed, 12/23/20, 63/130,142.

“Microresonator Based Discrete- and Continuous-Variable 
Quantum Sources on Silicon-Nitride”; Y. Zhao, Y. Okawachi, B. 
Y. Kim, C. Joshi, J. K. Jang, A. Farsi, X. Ji, M. Lipson, and A. L. 
Gaeta; OSA Quantum 2.0 Conference, M. Raymer, C. Monroe, 
and R. Holzwarth, eds., OSA Technical Digest (Optical Society 
of America, 2020), paper QM4B.3.

“Microscale Combustion for High Density Soft Actuation”; 
C.Aubin, R.Heisser, R.Shepherd; 8847-02-US, United States, US 
from PRV, Filed, 8/19/20, 16/997,929.

“Microscopic sensors using optical wireless integrated circuits”; 
A.J. Cortese, C.L. Smart, T. Wang, M.F. Reynolds, S.L. Norris, 
Y. Ji, S. Lee, A. Mok, C. Wu, F. Xia, N.I. Ellis, A.C. Molnar, C. 
Xu, and P.L. McEuen; Proceedings of the National Academy of 
Sciences April 28, 2020 117 (17) 9173-9179; first published April 
17, 2020 https://doi.org/10.1073/PNAS.1919677117.

“MINI - A high throughput, portable diagnostic system 
and LAMP Assay for SARS-CoV-2”; J.Boza, D.Erickson, 
D.McCloskey; 9581-01-US, United States, MPR - Manuscript 
Provisional, Filed, 10/6/20, 63/088,116; 9581, Filed by Cornell, 
8/13/20, Invention.

“Miniature MEMS: Novel Key Components Toward 
Terahertz Reconfigurability”; Demir, K.; Unlu, M.; Journal of 
Microelectromechanical Systems, vol. 29, no. 4, pp. 455-467, 
Aug. 2020, doi: 10.1109/JMEMS.2020.2992491.

“Mixed Metal Oxide Compounds and Electrocatalytic 
Compositions, Devices and Processes using the Same”; 
H.Abruna, F.DiSalvo, M.Murphy, R.Van Dover, R.Wakabayashi; 
7413-03-US, United States, Issued, 11/19/18, 16/303,010, 
12/29/20, 108,795,539.

“Mixed-conducting particulate composites for soft electronics”; 
Jastrzebska-Perfect, P.; Spyropoulos, G.; Cea, C.; Zhao, Z.; 
Rauhala, O.; Viswanathan, A.; Sheth, S.; Gelinas, J.; Khodagholy, 
D.; Science Advances, 24 Apr 2020, Vol. 6, no. 17, eaaz6767, 
DOI: 10.1126/sciadv.aaz6767.

“Modeling and Characterization of a Pull-in Free MEMS 
Microphone”; Ozdogan, M.; Towfighian, S.; Miles, R.; IEEE 
Sensors Journal, 20, 12, 6314-6323.

“Molecular Beam Epitaxy Growth of Large-Area GaN/AlN 2D 
Hole Gas Heterostructures”; Chaudhuri, R.; Bader, S.; Chen, Z.; 
Muller, D.; Xing, H.G.; Jena, D.; physica status solidi (b), 257, 4, 
1900567, Wiley Online Library.

“Monolithically p-down nitride laser diodes and LEDs obtained 
by MBE using buried tunnel junction design”; Turski, H.; 
Bharadwaj, S.; Siekacz, M.; Muziol, G.; Chlipala, M.; Zak, M.; 
Hajdel, M.; Nowakowski-Szkudlarek, K.; Stanczyk, S.; Xing, 
H.G.; Gallium Nitride Materials and Devices XV, International 
Society for Optics and Photonics, 11280, 1128010.

“Mott gap collapse in lightly hole-doped Sr2-xKxIrO4”; Nelson, 
J. N.; Parzyck, C. T.; Faeth, B. D.; Kawasaki, J. K.; Schlom, 
D. G.; Shen, K. M.; Nature Communications 11, 2597 (2020). 
https://doi.org/10.1038/s41467-020-16425-z.

“Multiferroic behavior confined by symmetry in EuTiO3 films”; 
Ryan, P. J.; Sterbinsky, G. E.; Choi, Y.; Woicik, J. C.; Zhu, Leyi; 
Jiang, J. S.; Lee, J. H.; Schlom, D. G.; Birol, T.; Brown, S. D.; 
arXiv preprint arXiv:2002.01996.

“Multiferroic behavior in EuTiO3 films constrained by 
symmetry”; Ryan, P. J.; Sterbinsky, G. E.; Choi, Y.; Woicik, J. 
C.; Zhu, Leyi; Jiang, J. S.; Lee, J.-H.; Schlom, D. G.; Birol, T.; 
Brown, S. D.; Physical Review B, 101, 18, 180409.

“Multiferroic LuFeO3 on GaN by molecular-beam epitaxy”; 
Casamento, J.; Holtz, M.; Paik, H.; Dang, P.; Steinhardt, R.; 
Xing, H.; Schlom, D.; Jena, D.; APL, 116, 10, 102901.

“Multiorgan microfluidic platform with breathable lung chamber 
for inhalation or intravenous drug screening and development”; 
Miller, P.; Chen, C.; Wang, Y.; Gao, E.; Shuler, M.;  
Biotechnology and Bioengineering, 117, 2, 486-497.
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“Mutant lamins cause nuclear envelope rupture and DNA 
damage in skeletal muscle cells”; Earle, A.; Kirby, T.; Fedorchak, 
G.; Isermann, P.; Patel, J.; Iruvanti, S.; Moore, S.; Bonne, G.; 
Wallrath, L.; Lammerding, J.; Nature Materials, 19, 4, 464-473.

“N-polar GaN/AlN resonant tunneling diodes”; Cho, Y.; 
Encomendero, J.; Ho, S.; Xing, H.G.; Jena, D.; Applied Physics 
Letters 117, 143501 (2020); https://doi.org/10.1063/5.0022143.

“Nano within nano: Kinetics of vapor-phase free radical 
polymerization of nanolayers under nano-confinement”; Cheng 
Y., Khlyustova A., Chen P., Yang R.; 2020 Virtual AIChE 
Annual Meeting, November 16-20, 2020; https://www.aiche.org/
conferences/aiche-annual-meeting/2020.

“Nanooze and Teaching Middle School STEM”; C.Batt; 
nanoHUB, https://nanohub.org/resources/34549.

“NanothermoMechanical AND and OR Logic Gates”; Hamed, 
A.; Ndao, S.; Scientific Reports, 10, 1, 1-8, DOI https://doi.
org/10.1038/s41598-020-59181-2.

“Near-degenerate quadrature-squeezed vacuum generation on a 
silicon-nitride chip”; Y. Zhao, Y. Okawachi, J. K. Jang, X. Ji, M. 
Lipson, and A.Gaeta; Phys. Rev. Lett. 124 (19), 193601 (2020).

“Near-ideal reverse leakage current and practical maximum 
electric field in β-Ga2O3 Schottky barrier diodes”; Li, W.; 
Saraswat, D.; Long, Y.; Nomoto, K.; Jena, D.; Xing, H.G.; 
Applied Physics Letters, 116, 19, 192101.

“Negative Extinction and Broadband Light-matter Interactions 
in High-Q Time-variant Metasurfaces”; M.Shcherbakov, 
R.Lemasters, J.Song, P.Shafirin, T.Lian, H.Harutyunyan, and 
G.Shvets; CLEO OSA Technical Digest (2020), paper FTh4Q.1 
https://doi.org/10.1364/CLEO_QELS.2020.FTh4Q.1.

“Net negative contributions of free electrons to the thermal 
conductivity of NbSe3 nanowires”; Z.Pan, L.Yang, Y.Tao, Y.Zhu, 
Y.Xu, Z.Mao and D.Li; Physical Chemistry 2020, 22, 21131-
21138. DOI: 10.1039/d0cp03484c.

“New Approach Methodologies (NAMs) for Human-
Relevant Biokinetics Predictions: Meeting the Paradigm 
Shift in Toxicology Towards an Animal-Free Chemical Risk 
Assessment”; A.Punt, H.Bouwmeester, B.Blaauboer, S.Coecke, 
B.Hakkert, D.Hendriks, P.Jennings, N.Kramer, S.Neuhoff, 
R.Masereeuw, A.Paini, A.Peijnenburg, M.Rooseboom, M.Shuler, 
I.Sorrell, B.Spee, M.Strikwold, A.van der Meer, M.van der 
Zande, M.Vinken, H.Yang, P.Bos, and M.Heringa; ALTEX 37 
607-622, 2020; DOI 10.14573/altex2003242.

“Non-Linear Displacement Mechanisms of Thermally 
Actuated MEMS Chevron”; Hamed, A.; Ndao, S.; Journal of 
Microelectromechanical Systems, 29, 2, 255-259.

“Nuclear deformation causes DNA damage by increasing 
replication stress”; Shah, P.; Cheng, S.; Hobson, C.; Colville, M.; 
Paszek, M.; Superfine, R.; Lammerding, J.; bioRxiv, Posted June 
13, 2020, doi: https://doi.org/10.1101/2020.06.12.148890.

“Obesity-associated Adipose Stromal Cells Promote Invasion 
of Premalignant Breast Cancer Cells”; L. Ling, J. Mulligan, 
Y. Ouyang, S. Adie, C. Fischbach; Physics of collective cell 
migration. Princeton, NJ, Jan 15-19, 2020; PS-ON Annual 
Investigators Meeting, Virtual meeting. Sept 21-23.

“Observation and nonlinear optical probing of flat band states 
in high-Q dielectric metasurfaces”; K.Okhlopkov, I.Antropov, 
A.Nazarenko, M.Shcherbakov, V.Bessonov, A.Rubtsov, G.Shvets, 
and A.Fedyanin; CLEO: Science and Innovations 2020, 
Washington, DC, May 2020; ISBN: 978-1-943580-76-7l Joint 
Poster Session 3 (JTu2D).

“Observation of Strong Bulk Damping-Like Spin-Orbit Torque in 
Chemically Disordered Ferromagnetic Single Layers”; L Zhu, X 
Zhang, D Muller, D Ralph; Adv Functional Mats for Organoids 
and Tissues, Special Issue, V 30, 48, 11/25/20; 2005201.

“On-Chip Squeezed-State Generation via Dual-Pumped Four-
Wave Mixing”; Y. Zhao, Y. Okawachi, J. K. Jang, X. Ji, M. 
Lipson, and A. L. Gaeta; CLEO, OSA Technical Digest (Optical 
Society of America, 2020), paper FTu3C.2.

“On-Chip Synchronization of Kerr Frequency Combs”; J. K. 
Jang, X. Ji, C. Joshi, Y. Okawachi, M. Lipson, and A. L. Gaeta; 
CLEO, OSA Technical Digest (Optical Society of America, 
2020), paper FTh3J.3.

“Onset and critical radius of heterogeneous bubble nucleation”; 
Gupta, M.; Zou, A.; Maroo, S.; APL, 116, 10, 103704.

“Operando Control of Skyrmion Density in a Lorentz 
Transmission Electron Microscope with Current Pulses”; 
Park, A.; Chen, Z.; Zhang, X.; Zhu, L.; Muller, D.; Fuchs, G.; 
Journal of Applied Physics 128, 233902 (2020); https://doi.
org/10.1063/5.0020373.

“Optical beam steering by using tunable, narrow-linewidth butt-
coupled hybrid lasers in a silicon nitride photonics platform”; 
Zhu, Y.; Zeng, S.; Zhu, L.; Photonics Research, 8, 3, 375-380.

“Optical Identification of Materials Transformations in Oxide 
TF”; D.Sutherland, A.Connolly, M.Amsler, M.Chang, K.Gann, V. 
Gupta, S.Ament, D.Guevarra, J.Gregoire, C.Gomes, R.van Dover, 
and M.Thompson; ACS Combinatorial Science, 22, 12, 887-894, 
Oct 2020, https://doi.org/10.1021/acscombsci.0c00172.
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“Optical properties of metasurfaces infiltrated with liquid 
crystals”; A.Lininger, A.Zhu, J.Park, G.Palermo, S.Chatterjee, 
J.Boyd, F.Capasso, and G.Strangi; PNAS, August 25, 2020, 117 
(34) 20390-20396; first published August 10, 2020; https://doi.
org/10.1073/PNAS.2006336117.

“Optomechanical sensing in the nonlinear saturation limit”; 
Javid, U.; Rogers, S.; Graf, A.; Lin, Q.; arXiv preprint 
arXiv:2007.04279.

“Organ-on-a-chip systems: translating concept into practice”; 
Shuler, M.; Lab on a Chip, 2020, 20, 3072-3073 DOI: 10.1039/
D0LC90083D (Editorial).

“Origin of Strong Two-Magnon Scattering in Heavy-Metal/
Ferromagnet/Oxide Heterostructures”; Zhu, L.; Zhu, L.; Ralph, 
D. C.; Buhrman, R. A.; Physical Review Applied, 13, 3, 34038.

“Overcoming the Trade-Off Between Loss and Dispersion in 
Microresonators”; M. C. Zanarella, X. Ji, A. Mohanty, U. D. 
Dave, A. L. Gaeta, M. Lipson; CLEO OSA Technical Digest 
(2020), paper STh1J.1.

“Oxygen Incorporation in the Molecular Beam Epitaxy Growth 
of ScxGa1- xN and ScxAl1- xN”; Casamento, J.; Xing, H.G.; 
Jena, D.; physica status solidi (b), 257, 4, 1900612.

“Paper-Based Semi-Quantitative Antimicrobial Susceptibility 
Testing”; D.Erickson, R.Wang; 9575-01-US, United States, MPR 
- Manuscript Provisional, Filed, 9/15/20, 63/078,377; 9575, Filed 
by Cornell, 8/5/20, Invention.

“Path-Dependent Supercooling of the 3He Superfluid A-B 
transition”; D.Lotnyk, A.Eyal, N.Zhelev, A.Sebastian, A.Chavez, 
E.Smith, J.Saunders, E.Mueller, J.Parpia; arXiv:2012.14044 
[cond-mat.supr-con] [Submitted 28 Dec 2020, revised 7 Jan 21.

“Pattern-forming Method and Radiation-sensitive Composition”; 
E.Giannelis, V.Kosma, C.Ober, K.Sakai; 8416-03-JP, Japan, FOR 
- Foreign, Filed, 12/16/20, 2020-53879.

“Perfect soliton crystals on demand”; Y He, J Ling, M Li, Q 
Lin; CLEO: Science and Innovations 2020, Washington, DC, 
10-15 May 2020, ISBN: 978-1-943580-76-7; Laser & Photonics 
Reviews, 2020, 14, 8, https://doi.org/10.1002/lpor.201900339.

“Performance scaling of a 10-GHz solid-state laser enabling 
self-referenced CEO frequency detection without amplification”; 
L. M. Krüger, A. S. Mayer, Y. Okawachi, X. Ji, A. Klenner, A. 
R. Johnson, C. Langrock, M. M. Fejer, M. Lipson, A. L Gaeta, 
V. J. Wittwer, T. Südmeyer, C. R. Phillips and U. Keller; Optics 
Express 28, 12755-12770 (2020).

“Photoinitiated Transformation of Nanocrystal Superlattice 
Polymorphs Assembled at a Fluid Interface”; Y.Gao, J.Huang, 
D.Balazs, Y.Xu, T.Hanrath; Adv Materials Interfaces, V7, 21, 
Nov 5, 2020, 2001064, https://doi.org/10.1002/admi.202001064.

“Photonic Ising Spin-Glass via Chip-Based Degenerate Kerr 
Oscillators”; Y. Okawachi, M. Yu, J. K. Jang, X. Ji, Y. Zhao, M. 
Lipson, and A. L. Gaeta; CLEO, OSA Technical Digest (Optical 
Society of America, 2020), paper SM3L.2.

“Planar Lens for GHz Fourier Ultrasonics”; J Hwang, B Davaji, 
J Kuo, A Lal; 2020 IEEE International Ultrasonics Symposium 
(IUS), 7-11 Sept. 2020, DOI: 10.1109/IUS46767.2020.9251614.

“Platinum based surface electrochemical actuators”; I.Cohen, 
P.McEuen, M.Miskin; 9343, Invention, Filed by Cornell.

“Polymeric Sorbent Sheets Coupled to Direct Analysis in Real 
Time Mass Spectrometry for Trace-Level Volatile Analysis—A 
Multi-Vineyard Evaluation Study”; Bee-DiGregorio, M.Y.; Feng, 
H.; Pan, B.S.; Dokoozlian, N.K.; Sacks, G.L.; Foods, 9, 4, 409.

“Porous cage-derived nanomaterial inks for direct and internal 
three-dimensional printing”; T.Aubert, J.Huang, K.Ma, 
T.Hanrath, and U.Wiesner; Nature Comm V11, 4695 (2020).

“Preschool classroom environment, task engagement, and 
academic performance: the role of anxious solitude”; M.Reynolds 
Weber; University of Rochester Ph.D. Thesis 2020.

“Programmable Ultrasonic Field Driven Microfluidics”; J.Kuo, 
A.Lal, A.Ravi, A.Ruyack; 9170-02-US, United States, US from 
PRV, Filed, 10/7/20, 17/065,459.

“Progressive Sperm Separation Using Parallelized, High-
Throughput, Microchamber-based Microfluidics”; M.Yaghoobi, 
M.Azizi, A.Mokhtare, A.Abbaspourrad; bioRxiv, Posted August 
04, 2020, doi: https://doi.org/10.1101/2020.07.31.231373.

“Prospects for Wide Bandgap and Ultrawide Bandgap CMOS 
Devices”; S.Bader, H.Lee, R.Chaudhuri, S.Huang, A.Hickman, 
A.Molnar, H.G.Xing, D.Jena, H.Then, N.Chowdhury, T.Palacios;  
IEEE (67, 10, Oct. 2020), DOI: 10.1109/TED.2020.3010471.

“Pumpless, unidirectional microphysiological system for testing 
metabolism-dependent chemotherapeutic toxicity”; LaValley DJ, 
Miller PG, Shuler ML; Biotechnology Progress. 2020 Dec:e3105. 
DOI: 10.1002/btpr.3105.

“Quantitative Scanning Microwave Microscopy of Few-layer 
Platinum Diselenide”; X. Wang, K. Xiong, L. Li, J. C. M. Hwang, 
X. Jin, G. Fabi, M. Farina, O. Hartwig, M. Prechtl, G. S. Düsberg, 
A. Göritz, M. Wietstruck, M. Kaynak; European Microwave 
Conf. (EuMC), Utrecht, Netherlands, Jan. 2021, Proceedings pp. 
987-990, DOI: 10.23919/EuMC48046.2021.9338192.

“Quantum Acoustic Control of Diamond Nitrogen-Vacancy 
Centers”; Chen, H.; Cornell University, Ph.D. Thesis, 2020. 
27838358.

“Quantum Artificial Intelligence: Leveraging Microscopic 
Transport Phenomena for Beyond Von Neumann Computing”; 
Singh, C.N.; SUNY at Binghamton, Ph.D. Thesis, 2020. 
28002984.

“Rapid multilayer microfabrication for modeling organotropic 
metastasis in breast cancer”; TJ Kwak, E Lee; Biofabrication, 
Volume 13, Number 1, 2020 IOP Publishing Ltd.

“Realization of Epitaxial Thin Films of the Topological 
Crystalline Insulator Sr3SnO”; Y.Ma, A.Edgeton, H.Paik, 
B.Faeth, C.Parzyck, B.Pamuk, S.Shang, Z.Liu, K.Shen, 
D.Schlom, C.Eom; Advanced Materials, Volume 32, Issue 34, 
August 27, 2020, https://doi.org/10.1002/adma.202000809.

“Recirculating Unidirectional Perfusion Flow Devices & 
Methods of Use Thereof”; M Shuler, Y Wang; Cornell Research 
Foundation US Patent 2020/0070165 A1, 3/5/20.

“Reconfigurable nanophotonic silicon probes for sub-millisecond 
deep-brain optical stimulation”; A.Mohanty, Q.Li, M.Tadayon, 
S.Roberts, G.Bhatt, E.Shim, X.Ji, J.Cardenas, S.Miller, A.Kepecs, 
M.Lipson; Nature Biomedical Engineering, 4, 2, 223-231.

“Resonantly-Driven Drop Contact-Line Mobility Measurement”; 
Paul Steen (deceased), Yi (James) Xia; 7616-02-US, United 
States, Issued, 7/18/18, 16/039,265, 9/8/20, 10,768,085.
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“Robust Hybrid III-V/Si3N4 Laser with kHz-Linewidth and 
GHz-Pulling Range”; A. Gil-Molina, O. Westreich, Y. Antman, 
X. Ji, A. L. Gaeta, M. Lipson; CLEO, OSA Technical Digest 
(Optical Society of America, 2020), paper STu3M.4.

“Robust Miniature Pure-Phase Modulators at λ = 488 nm”; H. 
Huang, G. Liang, A. Mohanty, X. Ji, M.C. Shin, M. Lipson, N. 
Yu; Conference on Lasers and Electro-Optics (CLEO), OSA 
Technical Digest (Optical Society of America, 2020), paper 
STh1J.4 (2020 Conference Paper, Columbia University)

“Role of Dirac nodal lines and strain on the high spin Hall 
conductivity of epitaxial IrO2 thin films”; A.Bose, J.Nelson, 
X.Zhang, R.Jain, D.Schlom, D.Ralph, D.Muller, K.Shen, 
R.Buhrman; arXiv:2006.04365 [cond-mat.mes-hall].

“Sample Cell Arrays and Hardware for High-throughput 
Cryosaxs”; R.Thorne; 7906-04-US, United States, Filed, US from 
PCT, 2/4/20, 16/636,378.

“Scalable Terahertz Phased Array and Method”; E.Afshari, 
Y.Tousi; 6519-04-US, United States, Filed, CON, 6/8/20, 
16/896,202; 6519-03-US, United States, Issued, 8/5/16, 
15/117,060, 6/9/20, 10,680,553.

“Self-Referenced CEO Frequency Detection of a 10-GHz Laser 
Enabled by Highly Efficient Nonlinear Waveguides”; L.Kruager, 
A.Mayer, Y.Okawachi, X.Ji, A.Klenner, A.Johnson, C.Langrock, 
M.Fejer, M.Lipson, A.Gaeta, V.Wittwer, T.Suadmeyer, 
C.Phillips, and U.Keller; Laser Congress 2020 (ASSL, LAC), P. 
Schunemann, et al., eds., OSA Technical Digest 2020, AF1A.5.

“Separated transport relaxation scales and interband scattering in 
SrRuO3, CaRuO3, and Sr2RuO4 thin films”; Youcheng Wang, 
H. P. Nair, N. J. Schreiber, J. P. Ruf, Bing Cheng, D. G. Schlom, 
K. M. Shen, N. P. Armitage; arXiv:2012.12800 [cond-mat.str-el] 
[Submitted on 23 Dec 2020].

“Shear Wave Methods, Systems and Gyroscope”; B.Davaji, 
A.Lal, V.Pinrod; 8383-03-US, United States, US from PRV, Filed, 
10/5/20, 17/063,179.

“Silica-PMMA hairy nanoparticles prepared via phase 
transfer-assisted aqueous miniemulsion atom transfer radical 
polymerization”; D.Wu, F.Käfer, N.Diaco, C.Ober; Journal of 
Polymer Science, Volume 58, Issue 17, September 1, 2020, Pages 
2310-2316, https://doi.org/10.1002/pol.20200382.

“Silicon carbide zipper photonic crystal optomechanical 
cavities”; Lu, X.; Lee, J.; Lin, Q.; APL, 116, 22, 221104.

“Simultaneous implementation of antireflection and 
antitransmission through multipolar interference in plasmonic 
metasurfaces and applications in optical absorbers and broadband 
polarizers”; Zhang, J.; Wei, R.; Guo, C.; Nanophotonics, 9, 15, 
4529-4538, 2020. https://doi.org/10.1515/nanoph-2020-0325.

“Simultaneous Structural and Electronic Transitions in Epitaxial 
VO2/TiO2 (001)”; Paez, G.; Singh, C.; Wahila, M.; Tirpak, K.; 
Quackenbush, N.; Sallis, S.; Paik, H.; Liang, Y.; Schlom, D.; Lee, 
T.; Physical Review Letters, 124, 19, 196402.

“Slaving a Highly Multi-Mode Laser to an On-Chip Single Mode 
Microresonator”; Y. Antman, O. Westreich, A. Gil-Molina, X. 
Ji, A. L. Gaeta, M. Lipson; CLEO, OSA Technical Digest, 2020, 
paper STh3O.4.

“Soft Actuator and Methods of Fabrication”; B.MacMurray, 
R.Shepherd, H.Zhao; 6577-03-US, United States, Issued, 
10/10/16, 15/303,044, 9/8/20, 10,767,024.

“Solar-Concentration Solarization Apparatus, Methods, and 
Applications”; S.Ardanuc, A.Lal; 6053-03-US, United States, 
Issued, 3/5/15, 14/426,242, 9/8/20, 10,768,398.

“Solution-processable thermally crosslinked organic radical 
polymer battery cathodes”; S.Wang, A.Park, P.Flouda, A.Easley, 
F.Li, T.Ma, G.Fuchs, and J.Lutkenhaus; ChemSusChem, 13, 9, 
2371, https://doi.org/10.1002/cssc.201903554 (2020).

“Sonic Testing Method, Apparatus and Applications”; C.Batten, 
A.Lal; 7685-03-US, Filed, US from PCT, 1/16/20, 16/631,590.

“Spectral and spatial isolation of single WSe2 quantum 
emitters using hexagonal boron nitride wrinkles”; R.Daveau, 
T.Vandekerckhove, A.Mukherjee, Z.Wang, J.Shan, K.Mak, 
A.Vamivakas, and G.Fuchs; APL Photonics 5, 096105 (2020); 
arXiv preprint arXiv:2005.07013.

“Sperm Rheotaxis Sensor: Motility-Based Fertility Diagnosis 
with Microfluidics”; A.Abbaspourrad, M.Azizi, M.Yaghoobi; 
9698, Filed - Attorney Instructed to File, 11/24/20, Invention.

“Spinwave detection by nitrogen-vacancy centers in diamond 
as a function of probe-sample separation”; C. M. Pursor, V. P. 
Bhallamundi, F. Guo, M. R. Page, Q. Guo, G. D. Fuchs, and P. C. 
Hammel; Appl. Phys. Lett. 116, 202401 (2020).

“Sputtered AlN Lateral Bimorph: Process Integration Challenges 
and Opportunities”; B.Davaji; M.Abdelmajeed; A.Lal; T.Pennell; 
V.Genova; 2020 Joint Conference of the IEEE IFCS-ISAF; DOI: 
10.1109/IFCS-ISAF41089.2020.9234864; 19-23 July 2020.

“Strain and Charge Doping Fingerprints of the Strong Interaction 
between Monolayer MoS2 and Gold”; Velickỳ, M.; Rodriguez, 
A.; Bouša, M.; Krayev, A.; Vondráček, M.; Honolka, J.; Ahmadi, 
M.; Donnelly, G.; Huang, F.; Abruña, H.; Journal of Physical 
Chemistry Letters, 11, 15, 6112-6118, July 7, 2020, https://doi.
org/10.1021/acs.jpclett.0c01287.

“Strain relaxation induced transverse resistivity anomalies 
in SrRuO3 thin films”; L.Miao, N.Schreiber, H.Nair, J.Ruf, 
Y.Lee, M.Fu, B.Tsang, B.Goodge, S.Jiang, J.Shan, K.Mak, 
L.Kourkoutis, D.Schlom, and K.Shen; Physical Review B 102, 
064406 (2020).

“Strain-stabilized superconductivity”; Ruf, J.; Paik, H.; Schreiber, 
N.; Nair, H.; Miao, L.; Kawasaki, J.; Nelson, J.; Faeth, B.; Lee, 
Y.; Goodge, B.; arXiv preprint arXiv:2005.06543.

“Stretchable distributed fiber-optic sensors”; H.Bai, S.Li, 
J.Barreiros, Y.Tu, C.Pollock, R.Shepherd; Science, 13 Nov 2020: 
370, 6518, pp. 848-852, DOI: 10.1126/science.aba5504.

“Stretchable Lightguide Sensors and Uses Thereof”; J.Barreiros 
Flores, A.Pratt, R.Shepherd, P.Xu; 9337-01-US, United States, 
EPR - Enhanced Provisional, Filed, 8/11/20, 63/064,339.

“Strong, Temperature-Dependent Spin-Orbit Torques in Heavy 
Fermion YbAl3”; Reynolds, N.; Chatterjee, S.; Stiehl, G.; 
Mittelstaedt, J.; Karimeddiny, S.; Buser, A.; Schlom, D.; Shen, 
K.; Ralph, D.; arXiv preprint arXiv:2004.03678.

“Structural and piezoelectric properties of ultra-thin ScxAl1-xN 
films grown on GaN by molecular beam epitaxy”; J.Casamento, 
C.Chang, Y.Shao, J.Wright, D.Muller, H.G.Xing, and D.Jena; 
APL 117, 112101 (2020); https://doi.org/10.1063/5.0013943.
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“Sub-THz momentum drag and violation of Matthiessen’s rule in 
an ultraclean ferromagnetic SrRuO3 metallic thin film”; Wang, 
Y.; Bosse, G.; Nair, H.; Schreiber, N.; Ruf, J.; Cheng, B.; Adamo, 
C.; Shai, D.; Lubashevsky, Y.; Schlom, D.; arXiv preprint 
arXiv:2003.12024.

“Subcooled Flow Boiling of Carbon Dioxide Near the Critical 
Point Inside a Microchannel”; A.Parahovnik, M.Asadzadeh, 
S.Vasu, and Y.Peles; Physical Review Applied 14, 054050 - 
Published 19 November 2020.

“Suboxide Molecular-Beam Epitaxy and Related Structures”; 
K.Azizie, B.Bocklund, F.Hensling, Z.Liu, D.Schlom, S.Shang, 
P.Vogt; 9573-01-US, UTM - Utility, Filed, 10/21/20, 17/076,011.

“Subterahertz Momentum Drag and Violation of Matthiessen’s 
Rule in an Ultraclean Ferromagnetic SrRuO3 Metallic Thin 
Film”; Y.Wang, G.Bossé, H.Nair, N.Schreiber, J.Ruf, B.Cheng, 
C.Adamo, D.Shai, Y.Lubashevsky, D.Schlom, K.Shen, and 
N.Armitage; Physical Review Letters 125, 217401, 16 Nov 2020.

“Supercapillary Architecture-Activated Two-Phase Boundary 
Layer Structures for Highly Stable and Efficient Flow Boiling 
Heat Transfer”; Li, W.; Wang, Z.; Yang, F.; Alam, T.; Jiang, M.; 
Qu, X.; Kong, F.; Khan, A.; Liu, M.; Alwazzan, M.; Yan, T.; Li, 
C.; Advanced Materials, 32, 2, 1905117.

“Surface electrochemical actuators for micron-scale fluid 
pumping and autonomous swimming”; M.Reynolds, A.Cortese, 
Q.Liu, W.Wang, M.Cao, D.Muller, M.Miskin, I.Cohen, 
P.McEuen; APS March Meeting 2020, 65, 1; Abstract: 
W22.00009, Session W22: Robophysics III; March 2-6, 2020.

“Surface Functionalization with Femtosecond Lasers and 
Application”; C.Guo (Invited); 2020 SPIE Optics + Photonics; 
iCANX Talks - global Science Livestream with a live audience of 
~ 350K (Invited) (July 24, 2020).

“Synergistic effects of nitrogen and phosphorous on the growth of 
algal cells reveled by a microfluidic platform”; Liu, F.; Yazdani, 
M.; Wagner, N.; Ahner, B.; Wu, M.; APS Bulletin, APS March 
Meeting 2020, 65, 1, March 2-6, 2020; Denver, Colorado.

“System and Devices for Monitoring Cell-Containing Materials 
and Methods”; L.Bonassar, J.Matthews; 9131-02-US, United 
States, US from PRV, Filed, 9/30/20, 17/039,234.

“Systems and methods to redistribute field of view in 
spectroscopy”; M.Gazes, N. Pervez, I.Kymissis; U.S. Patent 
Application No. 63/088,278, Filed: October 6, 2020.

“Tabletop Imaging of Antiferromagnetism with Magneto-
Thermal Microscopy”; Gray, I.; Cornell University Ph.D. Thesis, 
2020. 28030846.

“Tailoring PEDOT properties for applications in bioelectronics”; 
Donahue, M.; Sanchez-Sanchez, A.; Inal, S.; Qu, J.; Owens, R.; 
Mecerreyes, D.; Malliaras, G.; Martin, D.; Materials Science and 
Engineering: R: Reports, V 140, April 2020, 100546.

“Targeted chemical pressure yields tuneable millimetre-wave 
dielectric”; Dawley, N.; Marksz, E.; Hagerstrom, A.; Olsen, G.; 
Holtz, M.; Goian, V.; Kadlec, C.; Zhang, J.; Lu, X.; Drisko, J.; 
Nature Materials, 19, 2, 176-181, 2020.

“Temperature dependence RF Characteristics of Al2O3-
passivated WSe2 RF MOSFETs”; K.Xiong, X.Zhang, 
L.Li, F.Zhang, B.Davis, A.Madjar, A.Göritz, M.Wietstruck, 
N.Strandwitz, M.Kaynak, M.Terrones, J.Redwing, and J.Hwang; 
IEEE Electron Device Lett., vol. 41, no. 7, pp. 1134-1137, Jul. 
2020, DOI: 10.1109/LED.2020.2999906.

“The architecture of co-culture spheroids regulates tumor 
invasion within a 3D extracellular matrix”; Huang, Y.; Shiau, C.; 
Wu, C.; Segall, J.; Wu, M.; Biophysical Reviews and Letters, 15, 
3, 131-141 (2020), https://doi.org/10.1142/S1793048020500034.

“The Breakdown of Mott Physics at VO2 Surfaces”; M.Wahila, 
N.Quackenbush, J.Sadowski, J.Krisponeit, J.Ingo Flege, 
R.Tran, S.Ong, C.Schlueter, T.Lee, M.Holtz, D.Muller, H.Paik, 
D.Schlom, W.Lee, L. Piper; arXiv:2012.05306 [12.9.2020].

“The Design of the CCAT-prime Epoch of Reionization 
Spectrometer Instrument”; Cothard, N.; Choi, S.; Duell, C.; 
Herter, T.; Hubmayr, J.; McMahon, J.; Niemack, M.; Nikola, 
T.; Sierra, C.; Stacey, G.; J of Low Temperature Physics (2020) 
199:898-907, https://doi.org/10.1007/s10909-019-02297-1.

“The Design, Fabrication, and Testing of Low-Power Mems 
Relays”; Pancoast, L.; Cornell University Ph.D. Thesis, 2020 
https://doi.org/10.7298/vy3k-za06.

“The Intricate Love Affairs between MoS2 and Metallic 
Substrates”; M.Velický, G.Donnelly, W.Hendren, W.DeBenedetti, 
M.Hines, K.Novoselov, H.Abruña, F.Huang, O.Frank; Advanced 
Materials Volume 7, Issue 23; December 3, 2020; 2001324; 
https://doi.org/10.1002/admi.202001324.

“The surface stress of biomedical silicones is a stimulant of 
cellular response”; Cheng, Z.; Shurer, C.; Schmidt, S.; Gupta, V.; 
Chuang, G.; Su, J.; Watkins, A..; Shetty, A.; Spector, J.; Hui, C.; 
Science advances, 6, 15, eaay0076.

“Theoretical Investigation of Boundary Layer Behavior and Heat 
Transfer of Supercritical Carbon Dioxide in a Microchannel”; 
U.Manda; A.Parahovnik; Y.Peles; 2020 19th IEEE ITherm, 
Orlando, FL, 888-892, doi: 10.1109/ITherm45881.2020.9190408. 
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“Thermal Management using Buried Nanochannels”; S.Poudel, 
A.Zou, S.Maroo; APS-2020 researchgate.net.

“Thermal transport of helium-3 in a strongly confining channel”; 
D.Lotnyk, A.Eyal, N.Zhelev, T.Abhilash, E.Smith, M.Terilli, 
J.Wilson, E.Mueller, D.Einzel, J.Saunders, and J.Parpia; Nature 
Communications, 11, 4843 (2020).

“Thermionic emission or tunneling? The universal transition 
electric field for ideal Schottky reverse leakage current: A case 
study in β-Ga2O3”; W.Li, K.Nomoto, D.Jena, and H.G.Xing; 
APL 117, 222104 (2020); https://doi.org/10.1063/5.0029348.

“Thermo-optic Dielectric Metasurfaces for Polarization State 
Synthesizers and Active Lensing”; Bosch, M., Shcherbakov, M., 
Fan, Z., Huang, S., and Shvets, G.; CLEO: QELS_Fundamental 
Science. OSA, May 2020, Washington, DC.

“Thin Film Iridium Electrodes for Hexagonal Ferroelectrics”; 
M.Holtz, D.Schlom, R.Steinhardt; 9189-02-US, United States, 
US from PRV, Filed, 10/21/20, 17/076,131.

“Time-dependent metasurfaces for tunable broadband harmonics 
generation”; V. Zubyuk, P. Shafirin, A. Shorokhov, A. Musorin, 
T. Dolgova, G. Shvets, M. Shcherbakov, A. Fedyanin; 2020 14th 
International Congress on Artificial Materials for Novel Wave 
Phenomena (Metamaterials), NY, NY, USA, 2020, pp. 257-260, 
doi: 10.1109/Metamaterials49557.2020.9285142.

“Transmit-Receive Delay Element, Apparatus, Method and 
Applications”; M.Abdelmejeed, J.Kuo, A.Lal; 7369-03-US, 
United States, Issued, 9/17/18, 16/085,699, 9/8/20, 10,771,043.

“Transverse and Longitudinal Spin-Torque Ferromagnetic 
Resonance for Improved Measurements of Spin-Orbit Torques”; 
Karimeddiny, S.; Mittelstaedt, J.; Buhrman, R.; Ralph, D.; arXiv 
preprint arXiv:2007.02850; Phys. Rev. Applied 14, Iss. 2, 024024 
- Published 11 August 2020.

“Trapping and Detrapping Mechanisms in β-GaO Vertical 
FinFETs Investigated by Electro-Optical Measurements”; Fabris, 
E.; De Santi, C.; Caria, A.; Li, W.; Nomoto, K.; Hu, Z.; Jena, D.; 
Xing, H.G.; Meneghesso, G.; Zanoni, E.; IEEE Transactions on 
Electron Devices, vol. 67, no. 10, pp. 3954-3959, Oct. 2020, doi: 
10.1109/TED.2020.3013242.

“Tumor spheroids under perfusion within a 3D microfluidic 
platform reveal critical roles of cell-cell adhesion in tumor 
invasion”; Huang, Y.; Ma, Y.; Wu, C.; Shiau, C.; Segall, J.; Wu, 
M.; Scientific Reports, 10, 1, 1-11, 2020.

“Ultra-Low Threshold Broadband Soliton Frequency Comb 
Generation”; X.Ji, J.Jang, U.Dave, C.Joshi, M.Zanarella, 
A.Gaeta, M.Lipson; CLEO, OSA Tech Digest, 2020, SW3J.6.

“Ultrasonic Fourier Transform Analog Computing Apparatus, 
Method and Applications”; A.Lal; 7368-05-US, United States, 
US from PCT, Filed, 11/23/20, 17/057,868.

“Unconventional valley-dependent optical selection rules 
and landau level mixing in bilayer graphene”; L.Ju, L.Wang, 
X.Li, S.Moon, M.Ozerov, Z.Lu, T.Taniguchi, K.Watanabe, 
E.Mueller, F.Zhang, D.Smirnov, F.Rana and P.McEuen; Nature 
Communications, 11, 1, 1-7.

“Universal Conversion Efficiency Scaling with Free-Spectral-
Range for Soliton Kerr Combs”; J.Jang, Y. Okawachi, X. Ji, C. 
Joshi, M. Lipson, and A.Gaeta; CLEO, OSA Technical Digest, 
2020, paper JTu2F.32.

“Using Recombinant Outer Membrane Vesicles”; M.Rivera-De 
Jesus, and D.Putnam; International Symposium on Bio Materials 
for Drug/Gene Delivery, Salt Lake City, UT, Feb 2020.

“Vertical Gallium Oxide (Ga203) Power FETs”; Z.Hu, D. Jena, 
W.Li, K.Nomoto, H.G.Xing; 8178-03-US, United States, US 
from PCT, Filed, 9/27/20, 17,042,153.

“Very High Parallel-Plane Surface Electric Field of 4.3 MV/cm in 
Ga2O3 Schottky Barrier Diodes with PtOx Contacts”; Saraswat, 
D.; Li, W.; Nomoto, K.; Jena, D.; Xing, H.G.; 2020 Device 
Research Conference (DRC), Columbus, OH, USA, 2020, pp. 
1-2, doi: 10.1109/DRC50226.2020.9135177.

“Visible nonlinear photonics via high-order-mode dispersion 
engineering”; Y. Zhao, X. Ji, B. Y. Kim, P. S. Donvalkar, J. K. 
Jang, C. Joshi, M. Yu, C. Joshi, R. R. Domeneguetti, F. A. S. 
Barbosa, P. Nussenzveig, Y. Okawachi, M. Lipson, and A. L. 
Gaeta; Optica Vol. 7, Issue 2, pp. 135-141 (2020), https://doi.
org/10.1364/OPTICA.7.000135.

“Visualizing Aroma: Spatially Resolved, High-Throughput, and 
Automated Detection of Odorants in Grapes Using Ambient 
Ionization Mass Spectrometry”; DiGregorio, M.; Cornell 
University Ph.D. Thesis 2020.

“Wafer-scale low-loss lithium niobate photonic integrated 
circuits”; K.Luke, P.Kharel, C.Reimer, L.He, M.Loncar, and 
M. Zhang; 2020 IEEE Photonics Conference (IPC), 28 Sept.-
1 Oct. 2020, DOI: 10.1109/IPC47351.2020.9252499; Optics 
Express Vol. 28, Issue 17, pp. 24452-24458 (2020), https://doi.
org/10.1364/OE.401959.

“Wicking Nanofence-Activated Boundary Layer to Enhance 
Two-Phase Transport in Microchannels”; W.Li, F.Yang, X.Qu, 
and C.Li; Langmuir 2020, 36, 51, 15536-15542, December 14, 
2020, https://doi.org/10.1021/acs.langmuir.0c02882.

“Wireless, Optically-Powered Optoelectonics Sensors”; 
A.Cortese, S.Lee, P.McEuen, A.Molnar; 8107-04-US, United 
States, US from PCT, Filed, 8/10/20, 16/947,626; 8107-05-EP, 
European Patent Convention, Filed, 8/25/20, 19751894.7; 8107-
06-JP, Japan, Foreign, Filed, 8/12/20, 2020-542832; 8107-07-KR, 
South Korea, Foreign, Filed, 9/8/20, 10-2020-7025896.
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µl . .. .. .. .. .. .. microliter
µm .. .. .. .. .. .. micron, micrometer
µN .. .. .. .. .. .. micro-Newtons
µs. .. .. .. .. .. .. microsecond
Ω . .. .. .. .. .. .. Ohm
< .. .. .. .. .. .. .. is less than
> .. .. .. .. .. .. .. is greater than
~ .. .. .. .. .. .. .. approximately
1D .. .. .. .. .. .. one-dimensional
2D .. .. .. .. .. .. two-dimensional
2DEG  .. .. .. .. two-dimensional electron gas
3D .. .. .. .. .. .. three-dimensional
3He .. .. .. .. .. .. helium-3
a-Al2O3  .. .. .. sapphire
a-Si . .. .. .. .. .. amorphous silicon
AC .. .. .. .. .. .. alternating current
AFM .. .. .. .. .. atomic force microscopy/microscope
AFOSR. .. .. .. Air Force Office of Scientific Research
Ag .. .. .. .. .. .. silver
Al. .. .. .. .. .. .. aluminum
Al2O3 . .. .. .. .. aluminum oxide
ALD .. .. .. .. .. atomic layer deposition
AlGaAs  .. .. .. aluminum gallium arsenide
AlGaN .. .. .. .. aluminum gallium nitride
Ar  .. .. .. .. .. .. argon
ARC .. .. .. .. .. anti-reflective coating
ArF . .. .. .. .. .. argon fluoride
As  .. .. .. .. .. .. arsenic
atm .. .. .. .. .. .. standard atmosphere (as a unit of pressure)
Au .. .. .. .. .. .. gold
AuNPs .. .. .. .. gold nanoparticles
B .. .. .. .. .. .. .. boron
B. subtilis. .. .. Bacillus subtilis
Bi. .. .. .. .. .. .. bismuth
BOE .. .. .. .. .. buffered oxide etch
Br. .. .. .. .. .. .. bromine
C .. .. .. .. .. .. .. carbon
C .. .. .. .. .. .. .. centigrade
C-V. .. .. .. .. .. capacitance-voltage
C3N4 .. .. .. .. .. carbon nitride
CaCl2 . .. .. .. .. calcium chloride
CaCO3 .. .. .. .. calcium carbonate
CAD .. .. .. .. .. computer-aided design
CaF2 .. .. .. .. .. calcium fluoride
CCMR .. .. .. .. Cornell Center for Materials Research
Cd .. .. .. .. .. .. cadmium
CdS. .. .. .. .. .. cadmium sulfide
CdSe .. .. .. .. .. cadmium selenide
CDW . .. .. .. .. charge-density-wave
Ce  .. .. .. .. .. .. cerium
CF4 . .. .. .. .. .. carbon tetrafluoride or tetrafluoromethane
CFD .. .. .. .. .. computational fluid dynamics
CH4. .. .. .. .. .. methane

CHESS . .. .. .. Cornell High Energy Synchrotron Source
CHF3 .. .. .. .. .. trifluoromethane
Cl. .. .. .. .. .. .. chlorine
Cl2 .. .. .. .. .. .. chlorine gas
Cl2/SF6 .. .. .. .. chlorine sulfur hexafluoride
cm .. .. .. .. .. .. centimeter
CMOS .. .. .. .. complementary metal oxide semiconductor
CMP .. .. .. .. .. chemical mechanical polishing
CNF .. .. .. .. .. Cornell NanoScale Science & Technology Facility
Co .. .. .. .. .. .. cobalt
CO2. .. .. .. .. .. carbon dioxide
Co3O4. .. .. .. .. cobalt oxide
CoFeAl. .. .. .. cobalt iron aluminum
CoFeB .. .. .. .. cobalt iron boron
CoP. .. .. .. .. .. cobalt porphyrin
CPC .. .. .. .. .. colloidal photonic crystal
CPD .. .. .. .. .. contact potential difference
CpG .. .. .. .. .. cytosine-phosphate-guanine
Cr. .. .. .. .. .. .. chromium
CRDS  .. .. .. .. cavity ring-down spectrometer
cryoSAXS .. .. cryogenic small angle x-ray scattering
CTE .. .. .. .. .. coefficients of thermal expansion
CTL .. .. .. .. .. confinement tuning layer
Cu .. .. .. .. .. .. copper
CVD .. .. .. .. .. cardiovascular disease
CVD .. .. .. .. .. chemical vapor deposition
CW . .. .. .. .. .. continuous wave
CXRF  .. .. .. .. confocal x-ray fluorescence microscopy
DARPA. .. .. .. Defense Advanced Research Projects Agency
DC .. .. .. .. .. .. direct current
DCB .. .. .. .. .. double cantilever beam
DCE .. .. .. .. .. 1,2-dichloroethane
DCM . .. .. .. .. dichloromethane
DEP .. .. .. .. .. dielectrophoresis
DFT .. .. .. .. .. density functional theory
DFT .. .. .. .. .. discrete Fourier transform
DI  .. .. .. .. .. .. de-ionized
DMF .. .. .. .. .. dimethyl formamide
DNA .. .. .. .. .. deoxyribonucleic acid
DNP .. .. .. .. .. dynamic nuclear polarization
DOE .. .. .. .. .. United States Department of Energy
DPPC. .. .. .. .. 1,2-dipalmatoyl-sn-glycero-3-phosphocholine
DRAM.. .. .. .. dynamic random access memory
DRIE  .. .. .. .. deep reactive ion etch
DSA .. .. .. .. .. directed self assembly
dsDNA.. .. .. .. double-stranded DNA
DUV .. .. .. .. .. deep ultraviolet
e-beam .. .. .. .. electron beam lithography
E. coli  .. .. .. .. Escherichia coli
EBL .. .. .. .. .. electron-beam lithography
EDS .. .. .. .. .. energy dispersive spectroscopy
EELS. .. .. .. .. electron energy loss spectroscopy
EG .. .. .. .. .. .. ethylene glycol

Common Abbreviations & Meanings
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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
Fe2O3 . .. .. .. .. iron oxide
FeCl3 .. .. .. .. .. 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
fJ .. .. .. .. .. .. .. femto Joules
FM .. .. .. .. .. .. frequency modulation
FMR .. .. .. .. .. ferromagnetic resonance
FOTS. .. .. .. .. fluorosilane, tridecafluoro- 

1,1,2,2-tetrahydrooctyltrichlorosilane
FTIR .. .. .. .. .. Fourier transform infrared spectroscopy
Ga .. .. .. .. .. .. gallium
Ga2O3. .. .. .. .. gallium(III) trioxide
GaAs . .. .. .. .. gallium arsenide
GaAsN .. .. .. .. gallium arsenide nitride
GaInNAs . .. .. gallium indium nitride arsenide
GaN .. .. .. .. .. gallium nitride
GaP. .. .. .. .. .. gallium phosphide
GaSb .. .. .. .. .. gallium antimonide
Gd .. .. .. .. .. .. gadolinium
Ge .. .. .. .. .. .. germanium
GFET. .. .. .. .. graphene field effect transistor
GHz .. .. .. .. .. gigahertz
GI  .. .. .. .. .. .. gastrointestinal
GMR . .. .. .. .. giant magnetoresistance
GPa. .. .. .. .. .. gigapascal
GPS  .. .. .. .. .. global positioning system
h .. .. .. .. .. .. .. hours
H .. .. .. .. .. .. .. hydrogen
H2O2 .. .. .. .. .. hydrogen peroxide
HBAR .. .. .. .. high-overtone bulk acoustic resonator
hBN .. .. .. .. .. hexagonal boron nitride
HBr. .. .. .. .. .. hydrogen bromide
hcp .. .. .. .. .. .. hexagonal close packing
He .. .. .. .. .. .. helium
HEMTs. .. .. .. high electron mobility transistors

Hf  .. .. .. .. .. .. hafnium
HF .. .. .. .. .. .. hydrofluoric acid
HfB2 .. .. .. .. .. hafnium diboride
HFEs . .. .. .. .. hydrofluoroethers
HfO2 .. .. .. .. .. hafnium dioxide
Hg .. .. .. .. .. .. mercury
high-k  .. .. .. .. high dielectric constant
HMDS .. .. .. .. hexamethyldisilazane
HRS .. .. .. .. .. high resistance state
HSQ .. .. .. .. .. hydrogen silsesquioxane
HSQ/FOx  .. .. negative electron beam resist  

hydrogen silsesquioxane
Hz .. .. .. .. .. .. Hertz
I-V .. .. .. .. .. .. current-voltage
I/O .. .. .. .. .. .. input/output
IARPA .. .. .. .. Intelligence Advanced Research Projects Activity
IC. .. .. .. .. .. .. integrated circuit
ICP . .. .. .. .. .. inductively coupled plasma
ICP-MS  .. .. .. inductively coupled plasma mass spectroscopy
ICP-RIE .. .. .. inductively coupled plasma reactive ion etcher
IFVD . .. .. .. .. impurity free vacancy diffusion
IID .. .. .. .. .. .. impurity induced disordering
IIEI . .. .. .. .. .. ion implant enhanced interdiffusion
In . .. .. .. .. .. .. indium
in situ. .. .. .. .. Latin phrase which translated literally as ‘in position’ -- to 

examine the phenomenon  
exactly in place where it occurs

in vitro .. .. .. .. 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

in vivo .. .. .. .. Latin for “within the living” -- experimentation using a 
whole, living organism

InAlN  .. .. .. .. indium aluminum nitride
InAs .. .. .. .. .. indium arsenide
InAs NWs .. .. indium arsenide nanowires
INDEX . .. .. .. Institute for Nanoelectronics  

Discovery and Exploration
InGaAsN . .. .. indium gallium arsenide nitride
InGaZnO4  .. .. indium gallium zinc oxide
InP .. .. .. .. .. .. indium phosphide
IPA .. .. .. .. .. .. isopropyl alcohol
IR. .. .. .. .. .. .. infrared
IrO2 or IrOx. .. iridium oxide
ITO. .. .. .. .. .. indium tin oxide
JP-8  .. .. .. .. .. Jet Propellant 8
k .. .. .. .. .. .. .. dielectric constant
K .. .. .. .. .. .. .. Kelvin (a unit of measurement for temperature)
K .. .. .. .. .. .. .. potassium
KFM .. .. .. .. .. Kelvin force microscopy
kg. .. .. .. .. .. .. kilogram
kHz. .. .. .. .. .. kilohertz
KOH .. .. .. .. .. potassium hydroxide
La  .. .. .. .. .. .. lanthanum
LED .. .. .. .. .. light-emitting diode
LER .. .. .. .. .. line edge roughness
Li . .. .. .. .. .. .. lithium
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low-k . .. .. .. .. low dielectric constant
LPCVD  .. .. .. low pressure chemical vapor deposition
lpm . .. .. .. .. .. liter per minute
LRS  .. .. .. .. .. low resistance state
Lu  .. .. .. .. .. .. lutetium
LWR .. .. .. .. .. line width roughness
MBE .. .. .. .. .. molecular beam epitaxy
MEMs .. .. .. .. microelectromechanical systems
MFMR.. .. .. .. microfabricated micro-reactors
MgO .. .. .. .. .. magnesium oxide
MGs .. .. .. .. .. molecular glasses
MHz .. .. .. .. .. megahertz
micron .. .. .. .. micrometer, aka µm
min . .. .. .. .. .. minutes
ml  .. .. .. .. .. .. milliliter
mm . .. .. .. .. .. millimeter
mM. .. .. .. .. .. millimolar
Mo .. .. .. .. .. .. molybdenum
MOCVD .. .. .. metal oxide chemical vapor deposition
MOS .. .. .. .. .. metal oxide semiconductor
MoS2 .. .. .. .. .. molybdenum disulfide
MoSe2 .. .. .. .. molybdenum diselenide
MOSFET. .. .. metal oxide semiconductor field effect transistor
MRAM. .. .. .. magnetic random access memory
MRFM.. .. .. .. magnetic resonance force microscopy
MRI .. .. .. .. .. magnetic resonance imaging
ms .. .. .. .. .. .. millisecond
MSM . .. .. .. .. metal-semiconductor-metal
mTorr. .. .. .. .. millitorr
mV .. .. .. .. .. .. millivolt
MVD . .. .. .. .. molecular vapor deposition
MΩ . .. .. .. .. .. megaohms
N .. .. .. .. .. .. .. nitrogen
N2  .. .. .. .. .. .. nitrous oxide
nA .. .. .. .. .. .. nanoAmperes
NaCl .. .. .. .. .. sodium chloride
NASA .. .. .. .. National Aeronautics & Space Administration
Nb .. .. .. .. .. .. niobium
Nb3Sn  .. .. .. .. triniobium-tin
NCs  .. .. .. .. .. nanocrystals
Nd .. .. .. .. .. .. neodymium
NEMs  .. .. .. .. nanoelectromechanical systems
NH4F . .. .. .. .. ammonium fluoride
Ni. .. .. .. .. .. .. nickel
NIH  .. .. .. .. .. National Institutes of Health
NIR. .. .. .. .. .. near-infrared 
nL  .. .. .. .. .. .. nanoliter
nm .. .. .. .. .. .. nanometer
NMP .. .. .. .. .. n-methyl-2-pyrrolidone
NNCI. .. .. .. .. National Nanotechnology  

Coordinated Infrastructure
NPs. .. .. .. .. .. nanoparticles
NPs. .. .. .. .. .. nanopores
ns . .. .. .. .. .. .. nanosecond
NSF  .. .. .. .. .. National Science Foundation
NV .. .. .. .. .. .. nitrogen-vacancy
NVM . .. .. .. .. non-volatile memory

NW FETs. .. .. nanowire field-effect transistors
O .. .. .. .. .. .. .. oxygen
O3  .. .. .. .. .. .. trioxygen
OFET. .. .. .. .. organic field effect transistor
OLED .. .. .. .. organic light-emitting diode
ONO .. .. .. .. .. oxide/nitride/oxide
ONR-MURI .. Office of Naval Research Multidisciplinary  

University Research Initiative
OPV .. .. .. .. .. organic photovoltaic cells
OTFT. .. .. .. .. organic thin-film transistor
Pa. .. .. .. .. .. .. Pascals
PAB  .. .. .. .. .. post-apply bake
PaC. .. .. .. .. .. Parylene-C
PAG .. .. .. .. .. photoacid generator
Pb  .. .. .. .. .. .. lead
PBG .. .. .. .. .. photonic bandgap
PbS . .. .. .. .. .. lead sulfide
PBS  .. .. .. .. .. phosphate-buffered saline
PbSe .. .. .. .. .. lead selenide
PC .. .. .. .. .. .. persistent current
PC .. .. .. .. .. .. photocurrent
PCN .. .. .. .. .. photonic crystal nanocavity
Pd  .. .. .. .. .. .. palladium
PD .. .. .. .. .. .. photodetector
PDMS .. .. .. .. polydimethylsiloxane
PEB  .. .. .. .. .. post-exposure bake
PEC  .. .. .. .. .. photoelectrochemical
PECVD  .. .. .. plasma enhanced chemical vapor deposition
PEDOT:PSS .. poly(3,4-ethylenedioxythiophene): 

poly(styrenesulfonate)
PEG .. .. .. .. .. polyethylene glycol
PEI.. .. .. .. .. .. polyethyleneimine
pFET.. .. .. .. .. p-channel field-effect transistor
PFM .. .. .. .. .. piezo-response force microscopy
PGMA .. .. .. .. poly(glycidyl methacrylate)
pH .. .. .. .. .. .. a measure of the activity of hydrogen ions  

(H+) in a solution and, therefore, its acidity
Ph.D. . .. .. .. .. doctorate of philosophy
PhC. .. .. .. .. .. photonic crystal
PL .. .. .. .. .. .. photoluminescence
pL  .. .. .. .. .. .. picoliter
PLD .. .. .. .. .. pulsed laser deposition
PMMA.. .. .. .. poly(methyl methacrylate)
poly-Si .. .. .. .. polycrystalline silicon
PS  .. .. .. .. .. .. polystyrene
PS-b-PMMA polystyrene-block-poly(methyl methacrylate)
Pt . .. .. .. .. .. .. platinum
Pt/Ir  .. .. .. .. .. platinum/iridium
PtSe2 .. .. .. .. .. platinum diselenide
PV .. .. .. .. .. .. photovoltaic
PVD .. .. .. .. .. physical vapor deposition
Py  .. .. .. .. .. .. permalloy, Ni81Fe19

Q .. .. .. .. .. .. .. quality factor
QD .. .. .. .. .. .. quantum dots
QW. .. .. .. .. .. quantum well
RA .. .. .. .. .. .. resistance-area
REU .. .. .. .. .. Research Experiences for Undergraduates Program
RF .. .. .. .. .. .. radio frequency
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RF MEMS .. .. radio frequency microelectromechanical systems
RIE . .. .. .. .. .. reactive ion etch
RMS or rms .. root mean square
RNA .. .. .. .. .. ribonucleic acid
RTA  .. .. .. .. .. rapid thermal anneal
RTD .. .. .. .. .. resistance temperature device
RTD .. .. .. .. .. resonant tunneling diodes
Ru .. .. .. .. .. .. ruthenium
s .. .. .. .. .. .. .. seconds
S .. .. .. .. .. .. .. sulfur
SAMs  .. .. .. .. self-assembled monolayers
SAXS  .. .. .. .. small angle x-ray scattering
Sb  .. .. .. .. .. .. antimony
Sc. .. .. .. .. .. .. scandium
sccm .. .. .. .. .. standard cubic centimeters per minute
scCO2  .. .. .. .. supercritical carbon dioxide
SDS  .. .. .. .. .. sodium dodecyl sulfate
Se. .. .. .. .. .. .. selenium
sec .. .. .. .. .. .. seconds
SEM .. .. .. .. .. scanning electron microscopy/microscope
SERS. .. .. .. .. surface enhanced Raman spectroscopy
SF6 .. .. .. .. .. .. sulfur hexafluoride
Si . .. .. .. .. .. .. silicon
Si3N4 .. .. .. .. .. silicon nitride
SiC.. .. .. .. .. .. silicon carbide
SiH4  .. .. .. .. .. silane
SiN . .. .. .. .. .. silicon nitride
SiO2  .. .. .. .. .. silicon dioxide, silica
Sn  .. .. .. .. .. .. tin
SnO2 .. .. .. .. .. tin oxide
SnSe2 . .. .. .. .. tin selenide or stannous selenide
SOI . .. .. .. .. .. silicon-on-insulator
SPR  .. .. .. .. .. surface plasmon resonance
SQUID . .. .. .. superconducting quantum interference device
Sr2RuO4  .. .. .. strontium ruthenate
SRC .. .. .. .. .. Semiconductor Research Corporation
SrTiO3 .. .. .. .. strontium titanate
STEM .. .. .. .. scanning transmission electron  

microscopy/microscope
t-BOC .. .. .. .. tert-butoxycarbonyl
Ta. .. .. .. .. .. .. tantalum

Ta2O5 . .. .. .. .. tantalum pentoxide
TaN. .. .. .. .. .. tantalum nitride
TAOx . .. .. .. .. tantalum oxide
Te. .. .. .. .. .. .. tellurium
TEM .. .. .. .. .. transmission electron microscopy/microscope
TFET. .. .. .. .. tunnel field effect transistor
TFT. .. .. .. .. .. thin-film transistor
Tg  .. .. .. .. .. .. glass transition temperature
THz  .. .. .. .. .. terahertz
Ti . .. .. .. .. .. .. titanium
TiN . .. .. .. .. .. titanium nitride
TiO2  .. .. .. .. .. titanium dioxide
TM.. .. .. .. .. .. transverse magnetic
TXM .. .. .. .. .. transmission x-ray microscopy
UHV .. .. .. .. .. ultra-high vacuum
USDA .. .. .. .. United States Department of Agriculture
UV .. .. .. .. .. .. ultraviolet
UV-Vis . .. .. .. ultraviolet-visible
V .. .. .. .. .. .. .. vanadium
V .. .. .. .. .. .. .. voltage
vdW .. .. .. .. .. van der Waals
VLS .. .. .. .. .. vapor-liquid-solid
VRMs .. .. .. .. voltage regulator modules 
VSM .. .. .. .. .. vibrating sample magnetometry
W. .. .. .. .. .. .. tungsten
WDM  .. .. .. .. wavelength-division multiplexing
WSe2 .. .. .. .. .. tungsten diselenide
XeF2 .. .. .. .. .. xenon difluoride
XPM .. .. .. .. .. cross-phase modulation
XPS  .. .. .. .. .. x-ray photoelectron spectroscopy
XRD .. .. .. .. .. x-ray diffraction
XRR .. .. .. .. .. x-ray reflectivity
ZMW. .. .. .. .. zero-mode waveguide
Zn  .. .. .. .. .. .. zinc
ZnCl2 . .. .. .. .. zinc chloride
ZnO  .. .. .. .. .. zinc oxide
ZnO:Al . .. .. .. zinc aluminum oxide
ZnS. .. .. .. .. .. zinc sulfide or zinc-blende
Zr. .. .. .. .. .. .. zirconium
ZrO2 .. .. .. .. .. zirconium dioxide
ZTO .. .. .. .. .. zinc tin oxide
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