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1.

INTRODUCTION

There is an acute, unmet need for low cost, rapid detection of tuberculosis, as well as biomarkers of other
diseases and pathogens, in a broad range of health care applications, including routine point of care (PoC)
clinical evaluation, real time diagnosis and detection of infectious disease in military personnel. A critical
aspect of recognizing and controlling tuberculosis in military personnel, and in future epidemics, relies on the
development of such diagnostics that can be quickly deployed at multiple sites. The current project aims to
develop a diagnostic device for active tuberculosis via detection of TB-specific biomarkers, such as
lipoarabinomannan (LAM). In the short term, the technology will provide a rapid assay for PoC detection of
tuberculosis in urine, with future goals of detecting biomarkers in blood and breath. In the long term, the
developed assay will be applied to a range of infectious and noninfectious human diseases, potentially
including cancer.

2.

KEYWORDS

Plasmonics; Biomarker; Lipoarabinomannan; Quantum Dot; Biosensor; Sensitivity; Functionalize;
Spectroscopy; Nanofabrication; Metal Nanoparticle; Plasmon-enhanced; Materials optimization;
Photolithography; Electron microscopy; Finite Element Modeling; Bioassay; Index of Refraction

3.

ACCOMPLISHMENTS

Major goals of the project:

The main goal of the project is to develop a device that can quantitatively and with high sensitivity detect the
presence of TB-specific biomarkers in solution (i.e., urine) in a compact, plasmonic halo device. The specific
concept is that the optical (UV-Vis) responses of these specific biomarkers will be characterized in advance,
and then plasmonic halo drumhead devices will be custom designed and fabricated based on those response
characteristics. Upon narrow-band illumination at or near an absorption peak of the target molecule or
tethered light absorber/emitter, with that molecule resident in the near electromagnetic field of the drumhead
surface, a readily detectable change in the transmission intensity arises. This change, corresponding to the
presence of the target biomarker, is detected via a change in photocurrent in a proximate photodiode. The
general concept is that this scheme can be applied to a wide range of disease biomarkers, in addition to
tuberculosis. High specificity for such a device is provided by matching the drumhead halo structure’s
resonant mode(s) with the target biomarker's absorption peak(s), while high sensitivity is aided by the extreme
sensitivity of photodiode detectors. As individual drumhead devices are only a few micrometers in size, the
scheme is readily amenable to multiplexing, such that combinatorial analysis (multiple absorption peaks
toward fingerprinting an individual target simultaneous to multiple molecular targets) is straightforward.

Specific Aims:

Aim 1: Select molecular targets

— Milestone 1a: Identify candidate biomarkers from a pool of emerging TB antigens, including LAM, ESAT6
and CFP10. LAM antigen has been chosen. (month 3; 100% complete)

— Milestone 1b: Identify at least two anti-LAM antibodies from a pool of commercially-available monoclonal-
and polyclonal- specific LAM antibodies. We have identified NR-13811 and NR-13812 monoclonal anti-
mycobacterium tuberculosis LAM, Clone CS-35 (produced in vitro). (month 5; 100% complete)

— Milestone 1c. Confirm sensitivity and specificity of anti-LAM antibodies on metal-attached surfaces via
conventional SPR. (month 8, 25% complete)

Aim 2: Simulate/model response of plasmonic halos

— Milestone 2a. Complete 2nd generation halo computer models. (month 12, 100% complete)

— Milestone 2b. Complete prototype portable light source & light detector that could be used for halo
measurements. (month 15, 25% complete)

Aim 3: Fabricate plasmonic halo structures

— Milestone 3. Demonstrate proof-of-concept of halo-based detection of TB antigen above antigen-free
control sufficient to warrant further development. (month 17; 0% complete)




Major Activities and Significant Results

In this reporting period, the project team modeled, made and measured a series of plasmonic halo devices in
terms of their optical response in the presence of proxy biological targets. That is, we ventured to optimize
the halo structures by characterizing their performance when biofunctionalized with known analytes and
antigens, with the anticipation of transferring to TB-LAM as the molecular target once the detection scheme
has been finalized.

In terms of modeling, we used the Finite Element Method COMSOL to model/simulate the response of a halo
structure to incident light without and with a biological target attached to the halo structure metal surface. To
this end, we experimented with the 'standard' drumhead halo, and a modified 'bulls-eye' structure that
simulations suggest can be significantly more responsive (sensitive) to small changes in dielectric
environment caused by specific binding of target molecules. This bulls-eye structure was then fabricated,
characterized and tested.

An example of a particular bulls-eye plasmonic halo structure is shown below in Figure 1, in four different
views: an electron microscope image (SEM), a COMSOL simulation of the electric field due to plasmonic
interactions along with metal surfaces, and atomic force microscope (AFM) image of the structure, and an
optical microscopic image.

COMSOL

Figure 1. 'Bulls-eye' plasmonic halo structure displayed four ways. The overall diameter is
approximately 10 um.

Figures 2 and 3 below show views of COMSOL results that both depict the 3-D structure of the bulls-eye
architecture and the presence of surface plasmons along the metal surfaces (plotted as power loss density),
when illuminated from below with light.




Figure 2. Computer simulation (COMSOL) of power loss density (transmitted electric field) in a
'bulls-eye' plasmonic halo structure. Both the width of each bulls-eye ring and the
separation gap between neighboring rings is set to 650 nm. Surface plasmon resonances
can be seen as standing waves along the metal (Au) surfaces.
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Figure 3. COMSOL images that provide additional insight into the workings of the bulls-eye halo.
Cross-sectional plot showing normalized E-field for 600 nm (left) and 700 nm (right)
incident light, and material domain (middle).
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Figure 4. COMSOL image of a bulls-eye structure showing far field transmittance through the
concentric rings, where the metal film thickness on the (vertical) walls is 20% that of the
(horizontal) rinds bases. This sidewall thickness is an important design parameter in the

development of the device as a sensor.
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Figure 5. COMSOL results of transmittance through the structure in Figure 4, for two difference
sidewall-to-base thickness ratios, showing the aforementioned role of that wall thickness in

facilitating light leakage and subsequent plasmonic resonance activity.




Figure 6 below shows a schematic of the architecture of the bulls-eye device, along with an SEM and two
optical images of fabricated devices, the latter under the conduction of backside illumination with white light.
The colors seen transmitting through as concentric "halos" are due to plasmonic interactions on the bulls-eye

metal surfaces, the core physics of the intended biosensing action.
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Figure 6. 'Bulls-eye' plasmonic halo structure. (A) Cut-out schematic showing both the structure and
the material composition. (B) Tilted view SEM image of a focused ion beam (FIB)-cut
bulls-eye, showing actual structure and materials. Scale bar: 1 pm. (C) and (D) Optical
micrographs of light transmitted through two bulls-eye halo arrays, each having different
ring pitch and width (i.e. 400 nm for C and 675 nm for D).

After using modeling to predict and optimize the halo device structure and performance, we fabricated and
tested devices under dry and biologically-relevant conditions. Figure 7 shows representative data for a series
of devices, where the bulls-eye gap size was systematically varied, and the resulting optical transmittance
recorded. The purpose of this study was to identify the dominant/characteristic absorbance and transmittance
features resulting from plasmonic interactions, toward identification of size structures that optimize

sensitivity.
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Figure 7. Varying feature size of bulls-eye plasmonic halo structure. (A) Measured transmitted light
through bulls-eye arrays with varying gap sizes indicated. (B) Transmittance spectra of
samples in A. (C) Wavelengths of sequential minima in transmittances showing systematic
characteristics.

For further characterization of sensitivity with respect to changes in index of refraction of the medium along
the plasmonically-active surfaces (i.e. the base and side-walls as shown in several figures above), the
structure in Figure 7 with the 650 nm gap size was selected. Then, a particular transmittance feature (a local
maximum) was monitored as the liquid medium was systematically varied. This variation led to a systematic
variation of the refraction index. As such, a sensitivity in units of peak wavelength change per refractive
index unit (RIU) could be calculated. Figure 8 below shows a representative plot.
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Figure 8. Y-axis shifted transmittance maxima of 650 nm gap bulls-eye sample for different
refractive index immersions. (B) Plot of maximum wavelength vs RIU. The slope is a
common value of sensitivity used in literature, here ~100 nm/RIU.




Our ability to scale the bulls-eye plasmonic halo device is demonstrated below. Wafer-scale arrays have been
fabricated using readily-available lithographic tools. The performance of one array (change in transmitted
light dry versus immersed in water) is also shown.
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Figure 9. (A) Optical images of illuminated light with insets of higher magnifications. Devices
fabricated via photolithography. (B) Transmitted light image of region in air with inset
spectrum. (C) Transmitted light image of region in DI-H2O with inset spectrum.

(D) Comparison of transmission spectra, showing sensitivity of the architecture.
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Preliminary Conclusions

While we feel we have our modeling, device fabrication, bioconjugation chemistry, and biological and optical
measurement capabilities well under control, we are not yet fully satisfied with the performance of our
devices. We have identified two main issues with which we intend to contend and improve upon. One is in
regard to absolute optical transmittance. On the one hand, we desire strong transmission of "leaked" light -
that is, the light that passes into the far field, through the vertical walls of the halo structure, after being
modified by the excitation of surface plasmons. On the other, we desire strong interaction of incident light
with the plasmonically-active metal surfaces within the drumhead / bulls-eye structures, which naturally
reduces the intensity of the leaked light. This is one reason we conceived of and introduced the bulls-eye
architecture: to simultaneously increase both surface interaction and transmitted light. As such, we are
concentrating on this modified architecture for the remaining project period. The second issue has to do with
the proportional change in transmitted light resulting from the change in surface plasmonic absorbance due to
the presence of target biomolecules. This, in part, boils down to how large a change in refractive index is
generated by the presence of captured target molecules.

To remind, the core idea is that (resonant) standing waves of plasmons are wavelength-shifted when target
molecules (e.g. TB-LAM) are captured onto the halo structure surface in such a way as to be resident in the
significantly enhanced electric field provided by the localized plasmon. Thus, even though the dielectric
constant of the captured entity may differ only slightly from its ambient medium, the difference is amplified.
This indeed occurs, and is measurable, but we believe we can do significantly better than current performance
results. To this end, we have introduced a modified “sandwich” capture method, using the same device
structure and same detection method (i.e., using a primary “capturing” target antibody), but now with the
addition of a quantum dot (QD) that is tethered to a secondary “detecting” antibody. With this configuration,
we may be able to excite the structure (i.e. the plasmon) with monochromatic light (from e.g. a laser or LED),
with its wavelength chosen to match the QD absorption spectrum. With the tethered QD well within the near
electromagnetic field of the plasmon, which will only occur when a target antigen is captured, its emission
intensity will be amplified, and readily detected. A schematic of this scheme is shown below. Notably, we
will pursue this approach in parallel with our standard approach, within the time and funds aspects of the
project.
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Figure 10. (a) Halo cross-section schematic. (b) Application of blocking layer for chemical
protection of the Ag surface from physiological liquids. (c) Functionalize surface with
conjugated primary antibody to target antigen. (d) Flow antigen-containing fluid. (e)
Flow secondary antibody conjugate with a QD that will interact with plasmon for
achieving sensitivities not possible with antigen alone.
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Toward this modified capture scheme, we tested the ability to bind biofunctionalized nanoparticles (NPs) to
our bulls-eye structures. We used Au NPs as a first step, which was successful, as shown below, where we
back-illuminated (as per usual) with broadband (white) light, and recorded the transmittance spectrum. A

particular absorbance peak (transmittance dip) was identified to gauge the effect of the NPs in the plasmon
field.
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Figure 11. (A) Top-down SEM (1 um scale bar) with inset showing thiolated-Au NPs (bright dots,
some in small clusters) bound to bulls-eye surface. (B) Before and after transmittance near
a 750 nm minimum, with shift observed due to addition of AuNPs.

We followed this test with one incorporating biofunctionalized QDs, in this case ~ 20 nm diameter
CdSe@ZnS core-shell dots (ThermoFisher) that emit near 625 nm. We excited the bulls-eye with a 405 nm
LED, and recorded the resulting emission. The data shown below suggest this is a promising route to
plasmonic halo biosensing.
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Figure 12. (B) Top-side optical image showing the presence and distribution of QDs on top of
(faintly visible) bulls-eye array. (C) Intensity of transmitted light through this bulls-eye
array and comparison to 5 planar regions containing no bulls-eyes.
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Opportunities for training and professional development the project has provided

An undergraduate student had the opportunity to develop extensive experience through involvement in this
research, including training on scientific equipment (BioNavis SPR system), conducting experiments,
preparing and presenting experimental results, and studying related materials in both physics and biology. The
training and professional development for graduate students involved was also extensive. These opportunities
included the advising of undergraduate research activities, advancing software skills in data analysis and
computer modeling, proposing and presenting design of experiments, directing and executing of experiments,
designing and producing samples using an array of state-of-art cleanroom technologies, disseminating research
at national scientific conferences, and preparing results to publish to the broader scientific community.

How results were disseminated to communities of interest

— Contributed talk by Boston College graduate student Luke D'Imperio at the APS (American Physical
Society) March meeting in Boston, March 5, 2019 "Plasmonic Halos Towards Molecular Sensing of Disease
Biomarkers" in Session H23: Physics in Medicine: Imaging, Therapy, and Disruptions on the Horizon,
coauthors Juan M. Merlo, Chaobin Yang, Yitzi M. Calm, Megi Maci, Michael J. Burns, Timothy Connolly,
Thomas C. Chiles, Michael J. Naughton. https://meetings.aps.org/Meeting/MAR19/Session/H23.5

— Laboratory visit to Naughton Lab by 20 (nonscience major) undergraduate students in Boston College core
curriculum course Inspiration in Imagination, to hear and see details of the project; February 19, 2019.

Plans during the next reporting period to accomplish project goals

For the next reporting period, which will in fact extend to the duration of the project, we will exploit the
opportunities for enhanced halo device sensitivity presented by the aforementioned bulls-eye structure and the
incorporation of conjugated quantum dots. Moreover, we will transition from proxy antigen-antibody
molecular targets to the detection of TB-LAM. To this end, we will revisit the establishment of a
collaboration US Navy, via the Biological Defense Research Directorate and the Navy Drug Screening
Laboratory, who will provide de-identified human urine samples for the proof-of-concept studies. We also
plan to obtain donor human urine from commercial sources, such as Innovative Research (Novi, MI).

4. IMPACT

Impact on the development of the principal discipline(s) of the project

The diagnostic nanodevice being developed, which relies on detection of specific human disease biomarkers,
will address an unmet need for low cost, rapid detection of active tuberculosis. In the short term, the
technology will provide a rapid assay for PoC detection of tuberculosis in urine; however the technology can
be scaled to detect tuberculosis biomarkers in serum and breath. In the long term, the developed assay can be
applied to a range of infectious and noninfectious human diseases. If successful, the research can become a
foundation for future effort aimed at emerging infectious diseases to protect our military, with eventual benefit
to those in low-resource areas where access to clinical infrastructure and technology is limited, such that
accurate, PoC detection is highly desired.

Impact on other disciplines

Integrating the nanofabrication techniques and materials with the biological schemes and assays necessary to
achieve our targeted novel detection mechanisms and sensitivities can have a significant impact on the
interdisciplinary fields of global public health, biomedicine and nanotechnology. Our research solutions to the
problems of developing an impactful biosensing device can be an important to others in this growing field of
interdisciplinary science.
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Impact on technology transfer

An invention disclosure is in preparation on a modification to the core plasmonic halo concept, wherein
quantum dot nanoparticles are integrated into the plasmonic drumhead structure to enhance optical output
when tethered to target biomolecules. A subsequent provisional and/or utility patent application will include
full attribution of the current funding.

Impact on society beyond science and technology

If successful, the research can become a foundation for future effort aimed at emerging infectious diseases to
protect not only US military personnel and those in low-resource areas where access to major infrastructure
and technology is limited, but to conventional clinical settings in hospitals and doctors' offices, thus providing
large public health benefit.

S. CHANGES/PROBLEMS

Changes in approach and reasons for change

As discussed above, our computer simulations suggested that multiply-nested plasmonic halos, otherwise
describable as bulls-eye structures, can be significantly (>40) more sensitive as plasmonic biosensors than
the original single-drumhead design. As such, we have decided to focus on this structure. This decision
does not impact in any way the overall approach of objectives of the project.

As also discussed above, we plan to investigate, in parallel with the original biofunctionalization scheme,
the incorporation of quantum dots conjugated to secondary antibodies that themselves conjugate with the
target antigen, as a means to both amplify the plasmonic halo transmittance and localized the spectral
width to that of the QD emitter. These changes are expected to significantly enhance the detection
capabilities of the device, in terms of both sensitivity and selectivity.

Actual or anticipated problems or delays and actions or plans to resolve them

As discussed above, the absolute intensity of light transmitted through the drumhead plasmonic halos
has been less effective than anticipated. Our plan to resolve this unforeseen difficulty is to incorporate
the bulls-eye structure, which facilitates both enhanced optical throughput and enhanced plasmonic
interaction, but significantly increased the active surface that will be available to the target antigen to
bind.

Changes that had a significant impact on expenditures

Nothing to Report

Significant changes in use or care of human subjects, vertebrate animals, biohazards, and/or select
agents

Nothing to Report

Significant changes in use or care of human subjects

Nothing to Report
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Significant changes in use or care of vertebrate animals

Nothing to Report

Significant changes in use of biohazards and/or select agents

Nothing to Report

6. PRODUCTS

Publications, conference papers, and presentations

— Contributed talk by Boston College graduate student Luke D'Imperio at the APS (American
Physical Society) March meeting in Boston, March 5, 2019 "Plasmonic Halos Towards
Molecular Sensing of Disease Biomarkers" in Session H23: Physics in Medicine: Imaging,
Therapy, and Disruptions on the Horizon, coauthors Juan M. Merlo, Chaobin Yang, Yitzi M.
Calm, Megi Maci, Michael J. Burns, Timothy Connolly, Thomas C. Chiles, Michael J.
Naughton. https://meetings.aps.org/Meeting/MAR19/Session/H23.5

o Other publications, conference papers and presentations
Nothing to Report
o Website(s) or other Internet site(s)
Nothing to Report
o Technologies or techniques
Nothing to Report
o Inventions, patent applications, and/or licenses
Nothing to Report
o Other Products
Nothing to Report
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Emerging Infectious Disease Diagnostic via Novel Optoelectronic Halo Effect

Log Number PR172111, FY17 Peer Reviewed Medical Research Program, Discovery Award
W81XWH-1810102

Pl: Michael J. Naughton, Ph.D. Org: Boston College Award Amount: 313,000

Study Aim : | ;
* Exploit the plasmonic halo effect to develop a high sensitivity, i ;

high selectivity molecular biosensor targeting biomarker of
emerging infectious diseases, such as that for tuberculosis,
lipoarabinomannan (LAM).

Approach

* Model, Make and Measure plasmonic halos as sensitive
biosensors.

» Simulate, using the finite element method, the interaction of
light with the plasmonic halo, as a prediction tool toward i
optimization of the architecture as a biosensor. o TR ) A A

» Fabricate and test devices for sensitivity and selectivity. L —" — © © @ @

Left: Simulated, fabricated and characterized plasmonic halo structures for optimized

design. Right: Measured the response of chemical and biological plasmonic halo assays.

Goals/Milestones
CY19 Goal — Optimize structure via simulation and fabrication
[Validate design architecture for enhanced sensitivity

Timeline and Cost

Activities cYy 19 20
Identify candidate biomarkers CY20 Goal — Demonstrate proof-of-concept of halo-based detection of
TB antigen above antigen-free control sufficient to warrant further
Simulate plasmonic response development

Comments/Challenges/Issues/Concerns
» Advanced architecture introduced (bulls-eye)
» Advanced optical interaction scheme introduced (quantum dots)

Fabricate & characterize devices

Demonstrate proof-of-concept

Budget Expenditure to Date
Estimated Budget ($K) $180,000 $133,000 Projected Expenditure: $200,000
Actual Expenditure: $185,026

Updated: 13 May 2019

18



Department of Physics, Boston College, Chestnut Hill, Massachusetts 02467 USA

Education

Professional

Ferris Professor
Chairman

CTO

Assoc. VP Research
Professor

Professor

Visiting Scientist
Visiting Scientist
Associate Professor
Associate Professor
Assistant Professor
Post-Doc

Michael J. Naughton
Evelyn J. & Robert A. Ferris Professor

(617) 552-0635, naughton@bc.edu
www.bc.edu/naughton

Boston University, Ph.D. Physics 1986
St. John Fisher College, B.S. Physics 1979

Boston College

Department of Physics, Boston College

Solasta Inc., Newton, MA

Boston College, interim

Department of Physics, Boston College

Department of Physics, State University of New York at Buffalo
National High Magnetic Field Laboratory, Tallahassee, Florida
Service National de Champs Magnetique Pulses, Toulouse, France
Department of Chemistry, State University of New York at Buffalo
Department of Physics, State University of New York at Buffalo
Department of Physics, State University of New York at Buffalo
Department of Physics, University of Pennsylvania

Thesis and Post-Doc Advisors
James S. Brooks (Ph.D.) and Paul M. Chaikin (post-doc)

Honors & Awards

Young Investigator Award, National Science Foundation, 1992
Fellow, American Physical Society, 2003

Distinguished Research Award, Boston College, 2005

Nano®, Nanotech Briefs, 2006

Ignite Clean Energy, MIT Enterprise Forum (2™ place), 2006
Karl Herzfeld Memorial Lecturer, Catholic University, 2011

Professional Activities

Member, American Physical Society, Materials Research Society, American Chemical Society,

Society for Neuroscience
Co-Founder, Solasta Inc.
Founder, Tau Sensors LLC
Executive Committee, American Physical Society, Division of Condensed Matter Physics, 1998-2002

Chairman, inaugural National High Magnetic Field Laboratory Users” Committee, 1995-1998

2008--
2006-2018
2006-2010
2005-2006
1998--
1998

1996
1995
1993-1998
1993-1998
1988-1993
1986-1988

Organizer, American Physical Society New England Section Annual Meeting, Energy Matters, 2014
Organizer, Near-Field Nanophotonics Workshop, Boston College, 2014
Member, External Academic Review Committee, University of Vermont Department of Physics, 2014

Member, Review Committee, Research Core in Interdisciplinary Science, Okayama University, 2012-2014
Participant, Ignatian Colleagues Program, 2012-2015
Proposal Reviewer, National Science Foundation, Department of Energy, National Institutes of Health
Member, Scientific Advisory Board, NBD Nanotechnologies, Boston, MA



203.

202.

201.

200.

199.

198.

197.

196.

195.

194.

193.

192.

Publications
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(H-Index: 48, i110-index: 111, citations: ~7,300, 204 publications plus 24 issued patents)

Plasmonic multiple exciton generation, Jiantao Kong, Xueyuan Wu, Michael J. Naughton and Krzysztof
Kempa, arXiv:1806.10259 Physical Review Materials (in press, 2019).

An extended core nanocoax pillar architecture for enhanced molecular detection sensitivity, L.A.
D’Imperio, A.E. Valera, J.R. Naughton, M.M. Archibald, J.M. Merlo, T.J. Connolly, M.J. Burns, T.C.
Chiles, M.J. Naughton, Biosensors and Bioelectronics 134, 83-89 (2019).
doi:10.1016/j.bi0s.2019.03.045 (8 pp)

All-solution processed micro/nano-wires with electroplating welding as transparent conducting electrodes,
Chaobin Yang, Juan M. Merlo, Luke A. D’Imperio, Aaron H. Rose, Yitzi M. Calm, Bing Han, Guofu
Zhou, Jinwei Gao, Michael J. Burns, Krzysztof Kempa and Michael J. Naughton, Physica Status Solidi
(RRL) - Rapid Research Letters 2019, 1900010 (2019).

doi:10.1002/pssr.201900010 (6 pp)

On-chip electrochemical detection of cholera using a polypyrrole-functionalized dendritic gold sensor,
Amy E. Valera, Nathan T. Nesbitt, Michelle M. Archibald, Michael J. Naughton, and Thomas C. Chiles,
ACS Sensors 4, 654-659 (2019).

doi:10.1021/acssensors.8b01484

Artificial mushroom sponge structure for highly efficient and inexpensive cold-water steam generation,
Xiujun Gao, Haihang Lan, Xubing Lu, Xingsen Gao, Qianming Wang, Guofu Zhou, Jun-Ming Liu,
Michael J. Naughton, Krzysztof Kempa, and Jinwei Gao, Global Challenges 2018, 1800035 (2018).
doi:10.1002/gch2.201800035 (6 pp)

Arrays of electrically-addressable, optically-transmitting 3D nanostructures on free-standing, flexible
polymer films, L. D’Imperio, A.F. McCrossan, J.R. Naughton, J.M. Merlo, Y.M. Calm, M.J. Burns, and
M.J. Naughton, Flexible and Printed Electronics 3, 025007 (2018).

doi:10.1088/2058-8585/aac8fc (7 pp)

Au dendrite electrocatalysts for CO; electrolysis, N.T. Nesbitt, M. Ma, B. J. Trzesniewski, S. Jaszewski,
F.F. Tafti, M.J. Burns, W.A. Smith and M.J. Naughton, Journal of Physical Chemistry 122, 10006-10016
(2018).

doi:10.1021/acs.jpcc.8b01831

Topologically protected photonic edge states in the visible in plasmo-gyroelectric metamaterials, X. Wu, F.
Ye, J.M. Merlo, M.J. Naughton and K. Kempa, Advanced Optical Materials 2018, 1800119 (2018).
doi:10.1002/adom.201800119 (5 pp)

Engineering low frequency dielectric function with metamaterial plasmonic structures, X. Wu, M.J.
Naughton and K. Kempa, Physica Status Solidi RRL 2018, 1700291 (2018).
doi:10.1002/pssr.201700291 (5 pp)

All-solution processed, scalable self-cracking Ag network transparent conductor, C. Yang, J.M. Merlo, J.
Kong, Z. Xian, B. Han, G.F. Zhou, J.W. Gao, M.J. Burns, K. Kempa and M.J. Naughton, Physica Status
Solidi A 2017, 1700504 (2017).

doi:10.1002/pssa.201700504 (6 pp)

From Airy to Abbe: Quantifying the effects of wide-angle focusing for scalar spherical waves Y.M. Calm,
J.M. Merlo, M.J. Burns and M.J. Naughton, Journal of Optics 19, 105608 (2017).
doi:10.1088/2040-8986/2a8965 (8 pp)

A review: Methods to fabricate vertically-oriented metal nanowire arrays, N.T. Nesbitt and M. J.
Naughton, Industrial & Engineering Chemistry Research 56, 10949-10957 (2017).
doi:10.1021/acs.iecr.7b02888
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A practical ITO replacement strategy: Sputtering-free processing of a metallic nanonetwork, Z. Xian, B.
Han, S. Li, C. Yang, S. Wu, X. Lu, X. Gao, M. Zeng, Q. Wang, P. Bai, M. J. Naughton, G. Zhou, J.-M.
Liu, K. Kempa, J. Gao, Advanced Materials Technology 2, 1700061 (2017).
doi:10.1002/admt.201700061 (6 pp)

Solvent-induced textured structure and improved crystallinity for high performance perovskite solar cells,
W.H. Zhang, Y. Jiang, Y. Ding, M.Z. Zheng, S.J. Wu, X.B. Lu, X.S. Gao, Q.M. Wang, G.F. Zhou, J.M.
Liu, M.J. Naughton, K. Kempa, and J.W. Gao, Optical Materials Express 7,2150-2160 (2017).
doi:10.1364/OME.7.002150

Shielded coaxial optrode arrays for neurophysiology, J.R. Naughton, J. Varela, M.J. Burns, T.C. Chiles,
J.P. Christianson and M. J. Naughton, Frontiers in Neuroscience 10, 252 (2016).
doi:10.3389/tnins.2016.00252 (10 pp)

Wireless communication system via nanoscale plasmonic antennas, .M. Merlo, N.T. Nesbitt, Y.M. Calm,
A.H. Rose, L. D’Imperio, C. Yang, M.J. Burns, K. Kempa and M.J. Naughton, Scientific Reports 6, 31710
(2016).

doi:10.1038/srep31710 (8 pp)

Effects of geometry on drift-limited solar cells, T. Kirkpatrick, M.J. Burns and M.J. Naughton, Physica
Status Solidi B 253, 1653-1659 (2016).
doi:10.1002/pssb.201552412

Roadmap on optical energy conversion, S. Boriskina, M.A. Green, K. Catchpole, E. Yablonovitch, M.C
Beard, Y. Okada, S. Lany, T. Gershon, A. Zakutayev, M. Tahersima, V.J. Sorger, M.J. Naughton, K.
Kempa, M. Dagenais, Y.Yao, L. Xu, X. Sheng, N.D. Bronstein, J.A. Rogers, A.P. Alivisatos R.G. Nuzzo,
J.M. Gordon, D.M. Wu, M.D. Wisser, A. Salleo, J., Dionne, P. Bermel, J.-J. Greffet, I. Celanovic, M.
Soljacic, A. Manor, C. Rotschild, A. Raman, L. Zhu, S. Fan, G. Chen, Journal of Optics 18, 073004 (2016).
doi:10.1088/2040-8978/18/7/073004 (48 pp)

Aluminum nanowire arrays via directed assembly, N. Nesbitt, .M. Merlo and M.J. Naughton, Nano Letters
15, 7294-7299 (2015).
doi:10.1021/acs.nanolett.5b602408

Toward a hot electron plasmonic solar cell, J. Kong, A. H. Rose, C. Yang, J. M. Merlo, M. J. Burns, M. J.
Naughton, and K. Kempa, Optics Express 23, A1087-A1095 (2015).
doi:10.1364/0OE.23.0A1087

A nanocoaxial-based electrochemical sensor for the detection of cholera toxin, M.M. Archibald, B. Rizal,
M. Rossi, T. Connolly, M.J. Burns, M.J. Naughton and T.C. Chiles, Biosensors and Bioelectronics 74, 406-
410 (2015).

doi:10.1016/j.bi0s.2015.06.069, PMID: 26164012

Spectroscopic evidence for negative compressibility of a quasi-three-dimensional spin-orbit correlated
electron system, J. He, T. Hogan, T.R. Mion, H. Hafiz, Y. He, S.-K. Mo, C. Dhital, X. Chen, Q. Lin, Y.
Zhang, M. Hashimoto, H. Pan, D.H. Lu, M. Arita, K. Shimada, R.S. Markiewicz, Z. Wang, K. Kempa,
M.J. Naughton, A. Bansil, S.D. Wilson and R-H. He, Nature Materials 14, 577-582 (2015).
doi:10.1038/nmat4273, PMID: 25915033

Analytical device physics framework for non-planar solar cells, T. Kirkpatrick, M.J. Burns and M.J.
Naughton, Solar Energy Materials and Solar Cells 133, 229-239 (2015).
doi:10.1016/j.solmat.2014.10.025

Embedded metal nanopatterns as a general scheme for enhanced broadband light absorption, F. Ye, M.J.
Burns and M.J. Naughton, Physica Status Solidi (A) 212, 561-565 (2015).

doi:10.1002/pssa.201431544

Stress-induced growth of aluminum nanowires with a range of cross-sections, F. Ye, M.J. Burns, G.
McMabhon, S. Shepard and M.J. Naughton, Physica Status Solidi (A) 212, 566-572 (2015).
doi:10.1002/pssa.201431618

Nanocoaxes for optical and electronic devices (Invited Critical Review), B. Rizal, J.M. Merlo, M.J. Burns,
T.C. Chiles and M.J. Naughton, Analyst 140, 39-58 (2015). (JOURNAL COVER).

do0i:10.1039/c4an01447b, PMID: 25279400
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Structured metal thin film as an asymmetric color filter: the forward and reverse plasmonic halos, F. Ye,
M.J. Burns and M.J. Naughton, Scientific Reports 4, 7267 (2014).
doi:10.1038/srep07267 (5 pp)

Leakage radiation microscope for observation of non-transparent samples, J. M. Merlo, F. Ye, M.J. Burns
and M.J. Naughton, Optics Express 22, 22895-22904 (2014). Selected by the Optical Society of America
Editors for Virtual Journal for Biomedical Optics (VIBO).

doi:10.1364/0OE.22.022895, PMID: 25321760

Symmetry-broken metamaterial absorbers as reflectionless directional couplers for surface plasmon
polaritons in the visible range, F. Ye, M.J. Burns and M.J. Naughton, Advanced Optical Materials 2, 957-
965 (2014). (JOURNAL FRONTISPIECE).

doi:10.1002/adom.201400080

Near-field observation of light propagation in nanocoax waveguides, J.M. Merlo, B. Rizal, Fan Ye, M.J.
Burns and M.J. Naughton, Optics Express 22, 14148-14154 (2014).
doi:10.1364/0E.22.014148, PMID: 24977513

Nanoscope based on nanowaveguides, A.H. Rose, B.M. Wirth, R.E. Hatem, A.P. Rashed Ahmed, M.J.
Burns, M.J. Naughton and K. Kempa, Optics Express 22, 5228-5233 (2014).
doi:10.1364/0OE.22.005228, PMID: 24663862

Optical and electrical mappings of surface plasmon cavity modes (Invited Review), F. Ye, J. M. Merlo,
M.J. Burns and M.J. Naughton, Nanophotonics 3, 33-49 (2014).
doi:10.1515/nanoph-2013-0038

Angular magnetoresistance oscillations in the quasi-one dimensional conductor (DMET),I;, P. Dhakal and
M.J. Naughton, Annual Journal of Central Department of Physics AJCDP2014, Tribhuvan University,
Kirtipur, Nepal (2014).
Nanocoax-based electrochemical sensor, B. Rizal, M.M. Archibald, T. Connolly, S. Shepard, M.J. Burns,
T.C. Chiles and M.J. Naughton, Analytical Chemistry 85, 10040-10044 (2013).

doi:10.1021/ac402441x, PMID: 24090275

Plasmonic halos: Optical surface plasmon circular drumhead modes, F. Ye, M.J. Burns and M.J.
Naughton, Nano Letters 13, 519-523 (2013).
doi:10.1021/n1303955x, PMID: 23249310

Imprint-templated nanocoaxial array architecture, B. Rizal, F. Ye, P. Dhakal, T.C. Chiles, S. Shepard, G.
McMahon, M.J. Burns and M.J. Naughton, in “Nano-Optics for Enhancing Light-Matter Interactions on a
Molecular Scale”, NATO Science for Peace and Security Series B: Physics and Biophysics, Vol. XIX, pp
359-372 (2013).

doi:10.1007/978-94-007-5313-6 18

Embedded metal nanopatterns for near-field scattering-enhanced optical absorption, F. Ye, M.J. Burns and
M.J. Naughton, Physica Status Solidi (A) 209, 1829-1834 (2012). (JOURNAL COVER).
doi:10.1002/pssa.201228459

Angular magnetoresistance effects in the molecular organic conductor (DMET),I;, P. Dhakal, H. Yoshino,
J-1. Oh, K. Kikuchi and M.J. Naughton, Synthetic Metals 162, 1381-1385 (2012) (JOURNAL COVER).
doi:10.1016/j.synthmet.2012.05.021

Ultrasensitive chemical detection using a nanocoax sensor, H. Zhao, B. Rizal, G. McMahon, H. Wang, P.
Dhakal, T. Kirkpatrick, Z. Ren, T.C. Chiles, M.J. Naughton and D. Cai, ACS Nano 6, 3171-3178 (2012).
doi:10.1021/nn205036¢e, PMID: 22393880

High resolution scanning electron microscopy of surface functionalized nanocoax biosensors, G.
McMahon, B. Rizal, M.J. Burns, T.C. Chiles, M. Archibald, M.J. Naughton, S. Shepard, N. Erdman and N.
Kikuchi, Microscopy and Microanalysis 18 (S2), 276-277 (2012).

doi:10.1017/S1431927612003236

Embedded metallic nanopatterns for enhanced optical absorption, F. Ye, M.J. Burns and M.J. Naughton,
Proc. of SPIE 8111, 811103 (2011).
doi:10.1117/12.892618
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Upper critical field in the molecular organic superconductor (DMET),1;, P. Dhakal, H. Yoshino, J.I. Oh,
K. Kikuchi and M.J. Naughton, Physical Review B 83, 014505 (2011).
doi:10.1103/PhysRevB.83.014505 (5 pp)

Nanocoax solar cells based on aligned multiwalled carbon nanotube arrays, T. Paudel, J. Rybczynski, Y.T.
Gao, Y.C. Lan, Y. Peng, K. Kempa, M.J. Naughton and Z.F. Ren, Physica Status Solidi (A) 208, 924-927
(2011). JOURNAL COVER).

doi:10.1002/pssa.201026781

Innovative back reflectors and nanostructures _for photocurrent enhancement in thin film amorphous silicon
solar cells, C. Eminian, F.-J. Haug, O. Cubero, X. Niquille, C. Ballif, N. Argenti, J. Rybczynski, Y. Gao,
W. Gao, K. Kempa, Z.F. Ren and M.J. Naughton, Proc. 25" European Photovoltaic Solar Energy Conf.
2767-2770 (2011).

doi:10.4229/25thEUPVSEC2010-3C0O.12.3

Observation and simulation of all angular magnetoresistance oscillation effects in the quasi-one-
dimensional organic conductor (DMET),I;, P. Dhakal, H. Yoshino, J-1 Oh, K. Kikuchi and M.J. Naughton,
Physical Review Letters 105, 067201 (2010).

doi:10.1103/PhysRevLett.105.067201 PMID: 20868001

Efficient nanocoax-based solar cells, M.J. Naughton, K. Kempa, Z.F. Ren, Y. Gao, J. Rybczynski, N.
Argenti, W. Gao, Y. Wang, Y. Peng, J.R. Naughton, G. McMahon, T. Paudel, Y.C. Lan, M.J. Burns, A.
Shepard, M. Clary, C. Ballif, F-J. Haug, T. Soderstrém, O. Cubero and C. Eminian, Physica Status Solidi
RRL 4, 181-183 (2010). (JOURNAL COVER).

doi:10.1002/pssr.201004154

A molecular-imprint nanosensor for ultrasensitive detection of proteins, D. Cai, L. Ren, H. Zhao, C. Xu, L.
Zhang, Y. Yu, H. Wang, Y. Lan, M.F. Roberts, J.H. Chuang, M.J. Naughton, Z.F. Ren and T.C. Chiles,
Nature Nanotechnology 5, 597-601 (2010).

doi:10.1038/nnano.2010.114, PMID: 20581835

Direct-write, focused ion beam deposited, 7 K superconducting C-Ga-O nanowire, P. Dhakal, G. Mc
Mahon, S. Shepard, T. Kirkpatrick, J.I. Oh and M.J. Naughton, Applied Physics Letters 96, 262511 (2010).
doi:10.1063/1.3458863

FIB-deposited carbon-based superconducting nanowires with T, ~ 7 K, P. Dhakal, G. McMahon, L. Norris,
J.I. Oh and M.J. Naughton, Mater. Res. Soc. Symp. Proc. 1206, M16-09 (2010).
doi:10.1557/PROC-1206-M16-09

Hot electron effect in nanoscopically thin photovoltaic junctions, K. Kempa, M.J. Naughton, Z.F. Ren, A.
Herczynski, T. Kirkpatrick, J. Rybczynski and Y. Gao, Applied Physics Letters 95, 233121 (2009).
doi:10.1063/1.3267144

Applications of multibeam SEM/FIB instrumentation in the Integrated Sciences, G. McMahon, J.
Rybezynski, Y. Wang, Y. Gao, D. Cai, P. Dhakal, N. Argenti, K. Kempa, Z.F. Ren, N. Erdman and M.J.
Naughton, Microscopy Today, pp. 34-38 (July, 2009).

doi:10.1017/S1551929509000133

Application of dual beam FIB to the metrology of nanostructured photovoltaic devices, G. McMahon, J.
Rybczynski, Y. Wang, Y. Gao, N. Argenti, K. Kempa, Z.F. Ren and M.J. Naughton, Microscopy and
Microanalysis 15, 1392-1393 (2009).

doi:10.1017/S1431927609097244

In-situ electrical measurements of vertically aligned nanostructures, G. McMahon, T. Paudel Z.F. Ren and
M.J. Naughton, Microscopy and Microanalysis 15 (S2), 708-709 (2009).
doi:10.1017/S1431927609097256

Discretely guided electromagnetic effective medium, K. Kempa, X. Wang, Z.F. Ren and M.J. Naughton,
Applied Physics Letters 92, 043114 (2008).

doi:10.1063/1.2839320

La Tour des Sels de Bechgaard, S. E. Brown, P. M. Chaikin and M.J. Naughton, Chapter in “The Physics

of Organic Superconductors and Conductors Series: Springer Series in Materials Science”, Vol. 110, pp.
49-87, A.G. Lebed, Editor (2008).
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Subwavelength transmission line for visible light, J. Rybczynski, K. Kempa, A. Herczynski, Y. Wang, M.J.
Naughton, Z.F. Ren, Z.P. Huang and M. Giersig, Applied Physics Letters 90, 021104 (2007).
doi:10.1063/1.2430400

Enhanced ductile behavior of tensile-elongated individual double- and triple-walled carbon nanotubes at
high temperatures, J.Y. Huang, S. Chen, Z.F. Ren, Z. Wang, K. Kempa, M.J. Naughton, G. Chen and M.S.
Dresselhaus, Physical Review Letters 98, 185501 (2007).

doi:10.1103/PhysRevLett.98.185501

Reply to Comment on “Field-enhanced diamagnetism in the pseudogap state of the cuprate
Bi,Sr;CaCu;0s.5 Superconductor in an intense magnetic field,” N.P. Ong, Y. Wang, L. Li and M.J.
Naughton, Physical Review Letters 98, 119702 (2007).

doi:10.1103/PhysRevLett.98.119702

Magnetization, Nernst effect and vorticity in the cuprates. L. Li, Y. Wang, M.J. Naughton, S. Komiya, S.
Ono, Y. Ando and N.P. Ong, Journal of Magnetism and Magnetic Materials 310, 460-466 (2007).
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Depairing field, onset temperature and the nature of the transition in cuprates, Lu Li, Yayu Wang, J.G.
Checkelsky, M.J. Naughton, S. Komiya, S. Ono, Y. Ando and N.P. Ong, Physica C 460, 48-51 (2007).
doi:10.1016/j.physc.2007.03.298

Selective functionalization of 3-D polymer microstructures, R.A. Farrer, C.N. LaFratta, L. Li, J. Praino,
M.J. Naughton, B.E.A. Saleh, M.C. Teich and J.T. Fourkas, Journal of the American Chemical Society
128, 1796-1797 (2006).

doi:10.1021/ja0583620 PMID: 16464071

Unconventional superconductivity in a quasi-one-dimensional system (TMTSF),X, 1.J. Lee, S.E. Brown and
M.J. Naughton, Journal of the Physical Society of Japan 75, 051011 (2006).
doi:10.1143/JPSJ.75.051011

Interference effects due to commensurate electron trajectories and topological crossovers in
(TMTSF),ClO,4, H.I. Ha, A.G. Lebed and M.J. Naughton, Physical Review B 73, 033107 (2006).
doi:10.1103/PhysRevB.73.033107

Unconventional field dependence of magnetoresistance of (TMTSF),CIlOy studied by 46-T pulsed magnetic
field system, H. Yoshino, Z. Bayindir, J. Roy, B. Shaw, H.I. Ha, A.G. Lebed and M.J. Naughton, Journal of
Low Temperature Physics 142, 319-322 (2006).

doi:10.1007/s10909-006-9181-0

Pulsed field studies of angular dependence of unconventional magnetoresistance in (TMTSF),CIO,, H.
Yoshino, Z. Bayindir, J. Roy, B. Shaw, H.I. Ha, A.G. Lebed and M.J. Naughton, AIP Conference
Proceedings 850, 1542-1543 (20006).

doi:10.1063/1.2355292

High field FISDW state in the organic superconductor (DMET-TSeF),I;, K. Oshima, M.J. Naughton, E.
Ohmichi, T. Osada and R. Kato, AIP Conference Proceedings 850, 623-624 (2006).
doi:10.1063/1.2354864

Low temperature study of the mixed donor system (TMTSF);,TMTTF,),PFs: Crystal structure, ESR and
transport property, K. Oshima, T. Kambe, M.J. Naughton, K. Kato and H. Kobayashi, Journal of Low
Temperature Physics 142, 551-554 (2006).

doi:10.1007/BF02679567

Probing the transport properties of each individual wall within a multiwall carbon nanotubes by electric
breakdown, S. Chen, J.Y. Huang, Z.F. Ren, Z.Q. Wang, K. Kempa, M.J. Naughton, G. Chen and M.S.
Dresselhaus, Microscopy and Microanalysis 12, 488-489 (2006).

doi:10.1017/S143192760606260X

Aligned ultralong ZnO nanobelts and their enhanced field emission, W.Z. Wang, B.Q. Zeng, J. Yang, B.
Poudel, M.J. Naughton and Z.F. Ren, Advanced Materials 18, 3275-3278 (2006).
doi:10.1002/adma.200601274
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Pulsed magnetic field study of unconventional magnetoresistance of Q1D superconductors (TMTSF),CIlO,
and (DMET),I;, H. Yoshino, Z. Bayindir, J. Roy, B. Shaw, H-1. Ha, A.G. Lebed, M.J. Naughton, K.
Kikuchi, H. Nishikawa and K. Murata, Journal of Physics: Conference Series 51, 339-342 (2006).
doi:10.1088/1742-6596/51/1/079

Field-enhanced diamagnetism in the pseudogap state of the cuprate Bi,Sr,CaCu,0g.45 superconductor in
an intense magnetic field, Y. Wang, L. Li, M.J. Naughton, G. Gu and N.P. Ong, Physical Review Letters
95, 247002 (2005).

doi:10.1103/PhysRevLett.95.247002

Strongly nonlinear magnetization above T, in Bi)Sr,CaCu;0s.5, L. Li, Y. Wang, M.J. Naughton, S. Ono,
Y. Ando and N.P. Ong, Europhysics Letters 72, 451-457 (2005).
doi:10.1209/epl/i2005-10254-4

Low-dimensional phonon specific heat of titanium dioxide nanotubes, C. Dames, G. Chen, B. Poudel, W.Z.
Wang, J.Y. Huang, Z.F. Ren, Y. Sun, J.I. Oh, C. Opeil, S.J. and M.J. Naughton, Applied Physics Letters
87, 031901 (2005).

doi:10.1063/1.1990269

Three-dimensional micro- and nanofabrication with multiphoton absorption, C.N. LaFratta, R. Farrer, T.
Baldacchini, J. Znovena, D, Lim, A-C. Pons, J Pons, K. O’Malley, Z. Bayindir, M.J. Naughton, B.E.A.
Saleh, M. C. Teich and J.T. Fourkas, MRS Symp. Proc. 850, 199-204 (2005).
doi:10.1557/PROC-850-MM4.5

Multiphoton laser direct writing of two-dimensional silver structures, T. Baldacchini, A.C. Pons, J. Pons,
C.N. LaFratta, J.T. Fourkas, Y. Sun and M.J. Naughton, Optics Express 13, 1275-1280 (2005).
doi:10.1364/OPEX.13.001275 PMID: 19495000

Angular magnetoresistance oscillations in organic conductors, A.G. Lebed, H.I. Ha and M.J. Naughton,
Physical Review B 71, 132504 (2005).
doi:10.1103/PhysRevB.71.132504

Coexistence of spin triplet superconductivity and antiferromagnetism probed by simultaneous NMR and
electrical transport in a quasi-one-dimensional system (TMTSF),PFg, 1.J. Lee, S.E. Brown, M.J. Naughton
and P.M. Chaikin, Physical Review Letters 94, 197001 (2005).

doi:10.1103/PhysRevLett.94.197001

Polymer microcantilevers fabricated via multiphoton absorption polymerization, Z. Bayindir, Y. Sun, M.J.
Naughton, C.N. LaFratta, T. Baldacchini, J.T. Fourkas, J. Stewart, B.E.A. Saleh and M.C. Teich, Applied
Physics Letters 86, 064105 (2005).

doi:10.1063/1.1863414

Toward the fabrication of hybrid polymer/metal three-dimensional microstructures, T. Baldacchini, C.
LaFratta, R. Farrer, A.C. Pons, J. Pons, M.J. Naughton, B.E.A. Saleh, M.C. Teich and J.T. Fourkas,
Springer Series in Chemical Physics 79 (Ultrafast Phenomena XIV), 807-809 (2005).
doi:10.1007/3-540-27213-5 246

Magic angle effects and angular magnetoresistance oscillations as dimensional crossovers, A.G. Lebed,
N.N. Bagmet and M.J. Naughton, Physical Review Letters 93, 157006 (2004).
doi:10.1103/PhysRevLett.93.157006

Magnetic determination of H.; under accurate alignment in (TMTSF),ClO,, J.1. Oh and M.J. Naughton,
Physical Review Letters 92, 67001 (2004).
doi:10.1103/PhysRevLett.92.067001

Acrylic-based resin with favorable properties for three-dimensional two-photon polymerization, T.
Baldacchini, C. LaFratta, R.A. Farrer, M.C. Teich, B.E.A. Saleh, M.J. Naughton and J.T. Fourkas, Journal
of Applied Physics 95, 6072-6076 (2004).

doi:10.1063/1.1728296

Replication of two-photon-polymerized structures with extremely high aspect ratios and large overhangs,
C. LaFratta, T. Baldacchini, R.A. Farrer, M.C. Teich, B.E.A. Saleh, M.J. Naughton and J.T. Fourkas,
Journal of Physical Chemistry B 108, 11256-11258 (2004).

doi:10.1021/jp048525r
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Crossover from anomalous to conventional antiferromagnetism in Pd-doped UPt; studied via cantilever
magnetometry, C.P. Opeil, A. de Visser, M.J. Naughton and M.J. Graf, Journal of Magnetism and
Magnetic Materials 272-276, 244-245 (2004).

doi:10.1016/j jmmm.2003.11.100

Magic angle, AMRO and interference effects in layered conductors, A.G. Lebed, N.N. Bagmet and M.J.
Naughton, Journal de Physique IV France 114, 77-80 (2004).
doi:10.1051/jp4:2004114014

Physical characterization of two-photon-fabricated polymer cantilevers, Z. Bayindir, Y. Sun, C. LaFratta,
T. Baldacchini, J.T. Fourkas and M.J. Naughton, MRS Symposium Proceedings EXS-2 (Nontraditional
Approaches to Patterning), 163-165 (2004).

Fabrication and metallization of three-dimensional microstructures, T. Baldacchini, C. LaFratta, R. Farrer,
A.C. Pons, J. Pons, Z. Bayindir, M.J. Naughton, B.E.A. Saleh, M.C. Teich, andJ.T. Fourkas, MRS
Symposium Proceedings EXS-2 (Nontraditional Approaches to Patterning), 159-161 (2004).

Interference commensurate oscillations in Q1D conductors, A.G. Lebed and M.J. Naughton, Physical
Review Letters 91, 187003 (2003).
doi:10.1103/PhysRevLett.91.187003

Individual free-standing carbon nanofibers addressable on the 50 nm scale, J. Moser, R. Panepucci, Z.P.
Huang, W. Li, Z.F. Ren, A. Usheva and M.J. Naughton, Journal of Vacuum Science and Technology B 21,
1004-1007 (2003).

doi:10.1116/1.1572164

Zero bias conductance peak in an S-N-S weak link bicrystal of the triplet superconductor (TMTSF),CIOq,
H.I. Ha, J.I. Oh, J. Moser and M.J. Naughton, Synthetic Metals 137, 1215-1216 (2003).
doi:10.1016/S0379-6779(02)01050-0

Unconventional superconductivity in (TMTSF),CIlO,, G.M. Luke, M.T. Rovers, A. Fukaya, .M. Gat,M.I.
Larkin, A. Savici, Y.J. Uemura, K.M. Kojima, P.M. Chaikin, I.J. Lee and M.J. Naughton, Physica B 326,
378-380 (2003).

doi:10.1016/S0921-4526(02)01634-4

Evidence from "’ Se Knight shifts for triplet superconductivity in (TMTSF),PF 1.J. Lee, D.S. Chow, W.G.
Clark, J. Strouse, M.J. Naughton, P.M. Chaikin and S.E. Brown, Physical Review B 68, 092510 (2003).
doi:10.1103/PhysRevB.68.092510

Efficient multiphoton polymerization for the fabrication of 3-dimensional microstructures, T. Bald-acchini,
R.A. Farrer, J. Moser, J.T. Fourkas and M.J. Naughton, Synthetic Metals 135-136, 11-12 (2003).
doi:10.1016/S0379-6779(02)01024-X

On the angular dependences of the superconducting and normal state properties of the Bechgaard salts:
Triplet superconductivity, enhanced H.; near the S-I1 boundary, giant Nernst effect at Lebed magic angles,
W. Wu, LJ. Lee, S.E. Brown, M.J. Naughton and P.M. Chaikin, Synthetic Metals 137, 1305-1307 (2003).
doi:10.1016/S0379-6779(02)00991-8

Triplet superconductivity and stripes? in (TMTSF),PFs, 1.J. Lee, S.E. Brown, W.G. Clark, W. Kang, M.J.
Naughton and P.M. Chaikin, Synthetic Metals 133-134, 33-36 (2003).
doi:10.1016/S0379-6779(02)00419-8

Synthesis and properties of the superconductor RuSr,GdCu,0s, D.Z. Wang, H.1. Ha, J.I. Oh, J. Moser, J.G.
Wen, Z.F. Ren and M.J. Naughton, Physica C 384, 137-142 (2003).

doi:10.1016/S0921-4534(02)01800-2

YYI-AAV P5 promoter interaction results in a significant change of electronic context as measured by
capacitance, C.C. Choi, N. Sabaurin, M.J. Naughton, J. Moser, K. Blagoev and A. Usheva, Biophysical
Chemistry 103, 109-115 (2003).

doi:10.1016/S0301-4622(02)00236-3 PMID: 12568934

Fermi surface interference effects and angular magnetic oscillations in Q1D conductors, A.G. Lebed and
M.J. Naughton, Journal de Physique IV France 12, Pr9/369-372 (2002).
doi:10.1051/jp4:20020440
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Multiphoton photopolymerization with a Ti-sapphire oscillator, T. Baldacchini, R. Ferrer, H. Chen, M.
Previte, J. Moser, M.J. Naughton and J.T. Fourkas, Proceedings of SPIE 4633, “Commercial and
Biomedical Applications of Ultrafast and Free Electron Lasers” p.136-144 (2002).
doi:10.1117/12.461373

Intersubband transport in quantum wells in strong magnetic fields mediated by single- and two-electron
scattering, K. Kempa, Y. Zhou, J. Engelbrecht, P. Bakshi, H. I. Ha, J. Moser, M.J. Naughton, J. Ulrich, G.
Strasser and K. Unterrainer, Physical Review Letters 88, 226803 (2002).
doi:10.1103/PhysRevLett.88.226803

Critical field enhancement near a superconductor-insulator transition, 1.J. Lee, M.J. Naughton and P.M.
Chaikin, Physical Review Letters 88, 207002 (2002).

doi:10.1103/PhysRevLett.88.207002

102. Angular dependent upper critical field studies of (TMTSF),PFg, 1.J. Lee, P.M. Chaikin and M.J. Naughton,
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Physical Review B-Rapid Communications 65, 180502(R) (2002).
doi:10.1103/PhysRevB.65.180502

H.; enhancement and giant Nernst effect in (TMTSF),PF, 1.J. Lee, W. Wu, M.J. Naughton and P.M.
Chaikin, Journal de Physique IV 12, Pr9/189-195 (2002).

doi:10.1051/jp4:20020393

Triplet superconductivity in an organic superconductor probed by NMR Knight shift, 1.J. Lee, S.E. Brown,
W.G. Clark, M.J. Strouse, M.J. Naughton, W. Kang and P.M. Chaikin, Physical Review Letters 88, 017004
(2001).

doi:10.1103/PhysRevLett.88.017004

Synthesis and characterization of heavily overdoped Tl,Ba,CuQg. s thin films, D.Z. Wang, H.I. Ha, S.X.
Yang, J.I. Oh, J.G. Wen, M.J. Naughton and Z.F. Ren, Physica C 355, 251-256 (2001).
doi:10.1016/S0921-4534(01)00031-4

Exceeding the Pauli limit in (TMTSF),PFs, 1.J. Lee, P.M. Chaikin and M.J. Naughton, Physica B 294-295,
413-417 (2001).
doi:10.1016/S0921-4526(00)00689-X

Interlayer decoupling, Lebed magic angle magnetoresistance and triplet superconductivity in
(TMTSF),PFg, E. 1. Chashechkina, 1. J. Lee, S. E. Brown, D.S. Chow, W.G. Clark, M.J. Naughton and
P.M. Chaikin, Synthetic Metals 119, 13-18 (2001).

doi:10.1016/S0379-6779(00)01518-6

The superconducting state in (TMTSF),PFg in high magnetic field, 1.J. Lee, M.J. Naughton and P.M.
Chaikin, Synthetic Metals 120, 915-916 (2001).

doi:10.1016/S0379-6779(00)01027-4

Triplet quasi-one-dimensional superconductors, S.E. Brown, M.J. Naughton, 1.J. Lee, E.I. Chashechkina
and P.M. Chaikin, Chapter 11 in “More Is Different: Fifty Years of Condensed Matter Physics”, pp. 151-
172, Edited by N.P. Ong and R.N. Bhatt (Princeton 2001).

http://press.princeton.edu/titles/7103.html

Fabrication of freestanding carbon nanotube arrays in large scale, Z.P. Huang, J. Moser, M. Sennett, H.
Gibson, M.J. Naughton, J.G. Wen and Z.F. Ren, Proc. Mat. Res. Soc. Symp. 633, A13.22 (2001).
doi:10.1557/PROC-633-A13.22

Exceeding the Pauli paramagnetic limit in the critical field of (TMTSF),PFg, 1.]J. Lee, P.M. Chaikin and
M.J. Naughton, Physical Review B-Rapid Communications 62, R14669-72 (2000).
doi:10.1103/PhysRevB.62.R14669

High-field magnetization of HgBa,Ca,Cu;0,:Fluctuations, scaling and the crossing point, M.J. Naughton,
Physical Review B 61, 1605-1609 (2000).

doi:10.1103/PhysRevB.61.1605

Evidence for fast oscillations vanishing at the spin-density-wave-metal transition in Bechgaard salts, D.
Vignolles, J-P. Ulmet, A. Audouard, M.J. Naughton and J-M. Fabre, Physical Review B 61, 8913-8916
(2000).

doi:10.1103/PhysRevB.61.8913

M.J. Naughton Curriculum Vitae, 05/19



90.

&9.

88.

&7.

86.

&5.

84.

&3.

82.

81.

80.

79.

78.

77.

76.

High-field magnetization of the spin-Peierls compound (TMTTF),PFs, S.E. Brown, W.G. Clark, B. Avali,
D. Hall, M.J. Naughton, D.J. Tantillo and C.A. Merlic, Physical Review B 60, 6270-6272 (1999).
doi:10.1103/PhysRevB.60.6270

Transitions in SrRu,dr; 04 compounds studied by the *“Ru Mossbauer effect, M. DeMarco, D. Graf, J.
Rijssenbeek, R.J. Cava, D.Z. Wang, Y. Tu, Z.F. Ren, J.H. Wang, M. Haka, S. Toorongian, M.J. Leone and
M.J. Naughton, Physical Review B 60, 7570-7574 (1999).

doi:10.1103/PhysRevB.60.7570

High field magnetoresistance and fast oscillations in Bechgaard salts, D. Vignolles, J.P. Ulmet, M.J.
Naughton and J.M. Fabre, Synthetic Metals 103, 1987-1988 (1999).
doi:10.1016/S0379-6779(98)00913-8

Flux jump avalanches in torque studies of single crystal YBa,Cu;0;_s; A.P. Hope, M.J. Naughton, D.A.
Gajewski and M.B. Maple, Physica C 320, 147-153 (1999).
doi:10.1016/S0921-4534(99)00353-6

Torque anisotropy in A-(BEDT-TSF),FeCl,, J.1. Oh, M.J. Naughton, T. Courcet, I. Malfant, P. Cassoux, M.
Tokumoto, H. Akutsu, H. Kobayashi and A. Kobayashi, Synthetic Metals 103, 1861-1864 (1999).
doi:10.1016/S0379-6779(99)80008-3

Angular oscillations in the low pressure metallic state of (TMTSF),PFg, 1.J. Lee and M.J. Naughton,
Synthetic Metals 103, 2145-2146 (1999).
doi:10.1016/S0379-6779(98)00608-0

Detection of non-metallic landmines using shock impulses and MEMS sensors, M.J. Naughton, R. Shelton,
S. Sen and M. Manciu, The Second International Conference on the Detection of Abandoned Land Mines,
IEE Conference Publication 458, 249-252 (1998).

doi:10.1049/cp:19980730

Metallic state of (TMTSF),PFs at low pressure, 1.J. Lee and M.J. Naughton, Physical Review B - Rapid
Communications 58, 13343-13346 (1998).
doi:10.1103/PhysRevB.58.R13343

Superconductivity in Quasi-One Dimensional Molecular Conductors, 1.J. Lee and M.J. Naughton, Chapter
in "The Superconducting State In Magnetic Fields: Special Topics and New Trends", C.A.R. Sa de Melo,
Ed. (Series on Directions in Condensed Matter Physics - Vol. 13, World Scientific, 1998).
doi:10.1142/9789812816559 0014

A distributed network-based course in organic molecular conductors, J.S. Lee, M.B. Preiss, G. Li, J.
Musfeldt, K.P. Mooney, M.J. Naughton. C. Rivera, L. Mihaly and P. Naughton, Journal of Materials
Education 20 (1&2), 91-98 (1998).

http://www.unt.edu/ICME/Volume-20-1-2.html

Field-induced electronic phase transitions in high magnetic fields, P.M. Chaikin, E.I. Chashechkina, I.J.
Lee and M.J. Naughton, Journal of Physics: Condensed Matter 10, 11301-11314 (1998).
doi:10.1088/0953-8984/10/49/019

Room-temperature and low-temperature crystallographic study of the ambient pressure organic
superconductor (Bisethylenedithiotetrathiofulvalene) Hg, g9Brs, R. Li, V. Petricek, G. Yang, P. Coppens
and M.J. Naughton, Chemistry of Materials 10, 1521-1529 (1998).

doi:10.1021/cm9706457

First observation of fast oscillations on the magnetoresistance of the Bechgaard salt (TMTSF),SbF, D.
Vignolles, J.P. Ulmet, M.J. Naughton, L. Binet and J.M. Fabre, Physical Review B 58, 14476-14480
(1998).

doi:10.1103/PhysRevB.58.14476

Effective electrons and angular oscillations in quasi-1D conductors, 1.J. Lee and M.J. Naughton, Physical
Review B 57, 7423-7426 (1998).

doi:10.1103/PhysRevB.57.7423

Interplay between chains of S=5/2 localised spins and two dimensional sheets of organic donors in the
synthetically-built magnetic multilayer A-(BEDT-TSF),FeCl,, L. Brossard, R. Clerac, C. Coulon, M.
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Tokumoto, T. Ziman, D.K. Petrov, V.N. Laukhin, M.J. Naughton, A. Audouard, F. Goze, A. Kobayashi, H.
Kobayashi and P. Cassoux, European Physics Journal B1, 439-452 (1998).
doi:10.1007/s100510050207

Anomalous behavior in the torque due to the Lorentz force in high T, superconductors, O.H. Chung and
M.J. Naughton, Journal of the Korean Physical Society 33, 584-588 (1988).

link

Demonstration of cantilever magnetometry in pulsed magnetic fields, M.J. Naughton, J.P. Ulmet, N. Narjis,
S. Askenazy, M. Chaparala and R. Richter, Physica B 246-247, 125-128 (1998).
doi:10.1016/S0921-4526(98)00038-6

Cantilever magnetometry in pulsed magnetic fields, M.J. Naughton, J.P. Ulmet, A. Narjis, S. Askenazy,
M.V. Chaparala and A.P. Hope, Review of Scientific Instruments 68, 4061-4065 (1997).
doi:10.1063/1.1148347

Anisotropy of the upper critical field in (TMTSF),PFg, 1.J. Lee, M.J. Naughton, G.M. Danner and P.M.
Chaikin, Physical Review Letters 78, 3555-3558 (1997).

doi:10.1103/PhysRevLett.78.3555

High-field magnetoresistance of the Bechgaard salt (TMTSF),AsFs: Fast oscillations and spin-density-
wave transition, J.P. Ulmet, A. Narjis, M.J. Naughton and J.M. Fabre, Physical Review B 55, 3024-3029
(1997).

doi:10.1103/PhysRevB.55.3024

Angular dependent magnetization studies of a-(BEDT-TTF),KHg(SCN),, 1.J. Lee, M.J. Naughton, J.S.
Brooks, S. Valfells, S. Uji, M. Tokumoto, N. Kinoshita, T. Kinoshita and Y. Tanaka, Synthetic Metals 86,
2039-2040 (1997).

doi:10.1016/S0379-6779(97)81016-8

Critical fields and magnetoresistance in the molecular superconductors (TMTSF),X, M.J. Naughton, 1.J.
Lee, P.M. Chaikin and G.M. Danner, Synthetic Metals 85, 1481-1485 (1997).
doi:10.1016/S0379-6779(96)04440-2

Simultaneous dHvA and SdH studies of a-(BEDT-TTF),TIHg(SeCN),, 1. Lee, V.N. Laukhin, D.K. Petrov,
M. Chaparala, N. Kushch and M.J. Naughton, Synthetic Metals 85, 1559-1560 (1997).
doi:10.1016/S0379-6779(97)80347-5

Fast oscillations in (TMTSF),X, M.J. Naughton, J.P. Ulmet, I.J. Lee and J.M. Fabre, Synthetic Metals 85,
1531-1532 (1997).
doi:10.1016/S0379-6779(97)80334-7

High field magnetoresistance and fast oscillations in the Bechgaard salt (TMTSF),AsFg, J.P. Ulmet, A.
Narjis, S. Askenazy, M.J. Naughton and J.M. Fabre, Synthetic Metals 86, 2075-2076 (1997).
doi:10.1016/S0379-6779(97)81034-X

Vortex state resistance near parallel orientation in layered superconductors, M. Chaparala, O.H. Chung,
Z.F. Ren, M. White, P. Coppens, J.H. Wang, A.P. Hope and M.J. Naughton, Physical Review B53, 5818-
5825 (1996).

doi:10.1103/PhysRevB.53.5818

AC susceptibility and microstructure of alkali doped polycrystalline YBCO HTSC materials, A. Veneva,
D.K. Petrov, P. Dittrich and M.J. Naughton, Physica C 271, 230-234 (1996).
doi:10.1016/S0921-4534(96)00560-6

Superconducting epitaxial Tl,Ba,CuQg. s thin films on SrTiO; with tetragonal lattice and continuously
adjustable critical temperature, C.A. Wang, Z.F. Ren, J.H. Wang, D.K. Petrov, M.J. Naughton, W.Y. Yu
and A. Petrou, Physica C 262, 98-102 (1996).

doi:10.1016/0921-4534(96)00193-1

Anion-ordering effects in the non-centrosymmetric anion salt (TMTSF),ClO, in magnetic fields, O.H.
Chung and M.J. Naughton, Journal of the Korean Physical Society 29 (2), 209-212 (1996).
link
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Revisiting the superconducting phase diagram of (TMTSF)2ClOy4, 1.J. Lee, A.P. Hope, M.J. Leone and

M.J. Naughton, Synthetic Metals 70, 747-750 (1995).
doi:10.1016/0379-6779(94)02636-D

Magnetization studies of the Haldane gap material TMNIN, G.E. Granroth, L.K. Chou, W.W. Kim, M.
Chaparala, M.J. Naughton, E. Haanappel, A. Lacerda, D. Rickel, D.R. Talham and M.W. Meisel, Physica
B 211, 208-212 (1995).

doi:10.1016/0921-4526(94)00987-7

Electrically Conducting Polymers and Organic Materials, M.J. Naughton, Chapter in “Materials for
Electronic Packaging”, Edited by D.D.L. Chung (Butterworth-Heinemann, Boston, 1995).
ISBN: 0-7506-9314-2

Plasma fabrication of BiSrCaCuO superconductive films and nonsuperconductive NiFeO hybrid devices,
C.Q. Shen, K.D. Vuong, J.A.A. Williams, A. Leone, J. Fagan, R.L. Snyder, X.W. Wang, M. DeMarco, J.
Stuckey, D. Petrov and M.J. Naughton, Applied Superconductivity 3, 67-72 (1995).
doi:10.1016/0964-1807(95)00034-3

Resistance peak at parallel orientation in (BEDT-TTF)Cu(NCS)2, A.P. Hope, 1.J. Lee and M.J. Naughton,

Applied Superconductivity 2, 645-650 (1994).
doi:10.1016/0964-1807(94)90061-2

Break junction tunneling in high temperature superconductors, D K. Petrov, Z.F. Ren, C.A. Wang, J.H.
Wang and M.J. Naughton, Applied Superconductivity 2, 729-734 (1994).
doi:10.1016/0964-1807(94)90073-6

Search for novel reentrant superconductivity at high magnetic field in a quasi-one-dimensional organic
superconductor, 1.J. Lee, A.P. Hope, M.J. Leone and M.J. Naughton, Applied Superconductivity 2, 753-
758 (1994).

doi:10.1016/0964-1807(94)90077-9

Preface, Proceedings of the 7" Conference on Superconductivity and its Applications, M.J. Naughton,
Applied Superconductivity 2 (10-12), 621 (1994).
doi:10.1016/0964-1807(94)90057-4

Mossbauer and magnetization studies of nickel ferrites, M. DeMarco, X. Wang, S. Bayya, R.L. Snyder, M.
White and M.J. Naughton, Journal of Applied Physics 73, 2245 (1993).
doi:10.1063/1.352672

High resolution angular studies of layered superconductors, O.H. Chung, M. Chaparala and M.J.
Naughton, in Superconductivity and its Applications, H.S. Kwok, D.T. Shaw and M.J. Naughton, Eds.,
A.L.P. Conference Proceedings 273, 212-218 (1993).

doi:10.1063/1.43611

Capacitance platform magnetometer for thin film and small crystal superconductor studies, M. Chaparala,
O.H. Chung and M.J. Naughton, in Superconductivity and its Applications, H.S. Kwok, D.T. Shaw and
M.J. Naughton, Eds., A.I.P. Conference Proceedings 273, 407-413 (1993).

doi:10.1063/1.43588

Crystal structure and conductivity of a new phase of y-(BEDT-TTF),PFg, X. Bu, 1. Cisarova, P. Coppens,
B. Lederle and M.J. Naughton, Acta Crystallographica C48, 516-519 (1992).
doi:10.1107/S0108270191009320

Structure of (BEDT-TTF),N(CN);, X. Bu, P. Coppens, B. Lederle and M.J. Naughton, Acta

Crystallographica C48, 1560-1561 (1992).
doi:10.1107/S0108270192005262

Commensurate fine structure in angular-dependent studies of (TMTSF),ClO,4, M.J. Naughton, O.H. Chung,
M. Chaparala, X. Bu and P. Coppens, Physical Review Letters 67, 3712-3715 (1991).
doi:10.1103/PhysRevLett.67.3712

Structure and properties of a new xk-phase organic metal, (BEDT-TTF),Cu,(CN);, X. Bu, A. Frost-Jensen,
R. Allendoerfer, P. Coppens, B. Lederle and M.J. Naughton, Solid State Communications 79, 1053-1057
(1991).
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36.
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32.

doi:10.1016/0038-1098(91)90009-K

Structure and conductivity of a new phase of f~(BEDT-TTF)CuCl,, X. Bu, P. Coppens, B. Lederle and M.J.
Naughton, Acta Crystallographica C47, 2082-2085 (1991).
doi:10.1107/S010827019100505X

Oxygen removal by hydrogen gas in” Fe-doped YBa,Cu3;0;, M. DeMarco, M. Qi, J.H. Wang, M.
Chaparala and M.J. Naughton, Solid State Communications 78, 385-389 (1991).
doi:10.1016/0038-1098(91)90689-S

Growth of superconducting single crystals of Tl;Ba;Ca,.,Cu,O, in a convenient way, Z. Ren, M.J.
Naughton, P. Lee and J.H. Wang, Journal of Crystal Growth 112, 587-590 (1991).
doi:10.1016/0022-0248(91)90339-7

On the fast oscillations and FISDW reentrance in (TMTSF),CIO,, M.J. Naughton and G. Montambaux,
Synthetic Metals 41-43, 3995-3998 (1991).
doi:10.1016/0379-6779(91)91728-S

Iron substitution in Y>BaCuOjs and YBa;Cus0;.,, M. DeMarco, G. Trbovich, X.W. Wang, J. Hao, M. White
and M.J. Naughton, Journal of Applied Physics 69, 4886-4888 (1991).
doi:10.1063/1.348213

Angular dependence of the magnetoresistance in (TMTSF),CIlO,, M.J. Naughton, O.H. Chung, L. Chiang,
S.T. Hannahs and J.S. Brooks, Materials Research Society Symposium 173, 257-262 (1990).
doi:10.1557/PROC-173-257

Structure and conductivity of (BEDT-TTF),HgBr,TCE, X. Bu, P. Coppens and M.J. Naughton, Acta
Crystallographica C46, 1609-1612 (1990).
doi:10.1107/S0108270189013569

Magnetic evidence for reentant field-induced spin density waves, M.J. Naughton, R.V. Chamberlin, X.
Yan, P.M. Chaikin and L.Y. Chiang, Materials Research Society Symposium 173, 227-232 (1990).
doi:10.1557/PROC-173-227

Sn and Fe Mossbauer spectra of YBaCu(O,N), M. DeMarco, X. Wang and M.J. Naughton, Materials
Research Society Symposium 169, 1025-1028 (1990).
doi:10.1557/PROC-169-1025

Mossbauer Effect Studies in YBa,Cu3Sn,O7., M. DeMarco, G. Trbovich, X. Wang and M.J. Naughton, in
Superconductivity and Applications, Edited by H. Kwok, Y. Kao and D. Shaw (Plenum, New York) 419-
423 (1990).

ISBN: 088318835X 9780883188354

Reentrant phase diagram in the field-induced spin density wave state, M.J. Naughton, R.V. Chamberlin, X.
Yan, L.Y. Chiang, S.Y. Hsu and P.M. Chaikin, Synthetic Metals 29, F327-F334 (1989).
doi:10.1016/0379-6779(89)90918-1

Phase boundary and magnetization in field-induced spin-density-wave systems, G. Montambaux, M.J.
Naughton, R.V. Chamberlin, X. Yan, P.M. Chaikin and M. Ya Azbel, Physical Review B 39, 885-888
(1989).

doi:10.1103/PhysRevB.39.885

Orientational anisotropy of the upper critical field in single crystal YBa,Cu3;O7 and Bi; ;CaSr; 9CuyOs4,
M.J. Naughton, R.C. Yu, P.K. Davies, J.E. Fischer, R.V. Chamberlin, Z.Z. Wang, T.W. Jing, N.P. Ong and
P.M. Chaikin, Physical Review B 38, 9280-9283 (1988).

doi:10.1103/PhysRevB.38.9280

Reentrant field-induced spin-density waves, M.J. Naughton, R.V. Chamberlin, X. Yan, L.Y. Chiang, S.Y.
Hsu and P.M. Chaikin, Physical Review Letters 61, 621-624 (1988).

doi:10.1103/PhysRevLett.61.621

Observations on the thermopower in high T, superconductors, R.C. Yu, M.J. Naughton, X. Yan, P.
Chaikin, J. Stuart, P.K. Davies, Physical Review B 37, 7963-7966, (1988).

doi:10.1103/PhysRevB.37.7963
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21.

20.
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The extreme quantum limit of a quasi-two dimensional organic conductor, R.V. Chamberlin, M.J.
Naughton, S.Y. Hsu, L.Y. Chaing and P.M. Chaikin, Physical Review Letters 60, 1189-1192 (1988).
doi:10.1103/PhysRevLett.60.1189

Reply to Comment, R.V. Chamberlin, M.J. Naughton, S.Y. Hsu, L.Y. Chaing and P.M. Chaikin, Physical
Review Letters 61, 2277 (1988).
doi:10.1103/PhysRevLett.61.2277

Angular dependence of field induced transitions and rapid oscillations in (TMTSF),;CIO,, X. Yan, M.J.
Naughton, L.Y. Chiang, S.Y. Hsu and P.M. Chaikin, Solid State Communications 66, 905-908 (1988).
doi:10.1016/0038-1098(88)90536-4

On the SdH* oscillations in (TMTSF),ClOy4, X. Yan, M.J. Naughton, L.Y. Chiang and P.M. Chaikin,
Synthetic Metals 27, B145-B150 (1988).
doi:10.1016/0379-6779(88)90137-3

A potpourri of magnetic field effects (TMTSF),CIO,, P.M. Chaikin, M. Ya. Azbel, M.J. Naughton, R.V.
Chamberlin, X. Yan and L.Y. Chiang, Synthetic Metals 27, B163-B173 (1988).
doi:10.1016/0379-6779(88)90140-3

(TMTSF),CIlO, in the extreme quantum limit, R.V. Chamberlin, M.J. Naughton, X. Yan and P.M. Chaikin,
Synthetic Metals 27, B41-B48 (1988).
doi:10.1016/0379-6779(88)90122-1

Transport properties of high T, superconductors and the influence of fluorine substitution, R.C. Yu, X.
Yan, M.J. Naughton, J. Stuart, P.M. Chaikin and P.K. Davies, Proceedings of the Drexel International
Conference on High Temperature Superconductivity (Progress in High Temperature Superconductivity),
vol. 3, ed. by S. M. Bose and S. D. Tyagi, (World Scientic Publishing Co., Singapore, 1988).

ISBN: 9971504103

Fluorination of superconducting Ba,YCus;0q_s, P.K. Davies, J.A. Stuart, D. White, C. Lee, P.M. Chaikin
and M.J. Naughton, R.C. Yu, R.L. Ehrenkaufer, Solid State Communications 64, 1441-1444 (1987).
doi:10.1016/0038-1098(87)90354-1

Small sample magnetometers for simultaneous magnetic and resistive measurements at low temperature
and high magnetic fields, ].S. Brooks, M.J. Naughton, Y.P. Ma, P.M. Chaikin and R.V. Chamberlin,
Review of Scientific Instruments 58, 117-121 (1987).

doi:10.1063/1.1139552

Critical fields in Lag gz5Bay 97;5CuOy4, M.J. Naughton, P.M. Chaikin, C.W. Chu, P. Hor and R. Meng, Solid
State Communications 62, 531-533 (1987).
doi:10.1016/0038-1098(87)91079-9

Rapid oscillations in an bis-tetramethyltetraselenafulvalene perchlorate: Possibility of a new type of
quantum oscillation?, X. Yan, M.J. Naughton, R.V. Chamberlin, S.Y. Hsu, L.Y. Chiang, J.S. Brooks and
P.M. Chaikin, Physical Review B36, 1799-1802 (1987).

doi:10.1103/PhysRevB.36.1799

High field behavior of (TMTSF),;CIlO,: Generalized quantum Hall effect and Wigner crystallization, R.V.
Chamberlin, M.J. Naughton, P.M. Chaikin, S.Y. Hsu, L.Y. Chiang and J.S. Brooks, Proceedings of the
18th International Conference on Low Temperature Physics (Kyoto, 1987), Japanese Journal of Applied
Physics 26, 575-576 (1987).

doi:10.7567/JJAPS.26S3.575

Magnetic field induced transitions in organic conductors: Experiments, X. Yan, R.V. Chamberlin, L.Y.
Chiang, M.J. Naughton, J.S. Brooks and P.M. Chaikin, NATO ASI 155, 211-218 (1987).
doi:10.1007/978-1-4899-3611-0 17

Nearest-neighbor exchange constant and Mn distribution in Zn; .Mn,Te from high-field magnetization step
and low-field susceptibility, Y. Shapira, S. Foner, P. Becla, D. Domingues, M.J. Naughton and J.S. Brooks,
Physical Review B33, 356-365 (1986).

doi:10.1103/PhysRevB.33.356
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Magnetic tuning of the metal-insulator transition for uncompensated arsenic-doped silicon, W. Shafarman,
T.G. Castner, J.S. Brooks, K.P. Martin, M.J. Naughton, Physical Review Letters 56, 979-983 (1986).
doi:10.1103/PhysRevLett.56.980

Magnetic field induced phases of (TMTSF),ClO, P.M. Chaikin, J.S. Brooks, R.V. Chamberlin, D.P.
Goshorn, D.C. Johnston, M.J. Naughton and X. Yan, Physica 143B, 383-387 (1986).
doi:10.1016/0378-4363(86)90146-4

Magnetic tuning of the metal-insulator transition for uncompensated arsenic-doped silicon, W. Shafarman,
T.G. Castner, J.S. Brooks, K.P. Martin and M.J. Naughton, Physica Scripta 1986, 101 (1986).
doi:10.1088/0031-8949/1986/T14/022

On the Kwak transition: Field induced states in 2-D organic conductors, P.M. Chaikin, E.J. Mele, L.Y.
Chiang, R.V. Chamberlin, M.J. Naughton and J.S. Brooks, Synthetic Metals 13, 45-61 (1986).
doi:10.1016/0379-6779(86)90056-1

Magnetization studies of field induced transitions in (TMTSF),CIO,, J.S. Brooks, M.J. Naughton, R.V.
Chamberlin, L. Chiang, P.M. Chaikin, Journal of Magnetism and Magnetic Materials 54, 637-640 (1986).
doi:10.1016/0304-8853(86)90194-0

Magnetic tuning of the metal-insulator transition for uncompensated arsenic-doped silicon, W. Shafarman,
T.G. Castner, J.S. Brooks, K.P. Martin and M.J. Naughton, Physica Scripta T14, 101 (1986).
doi:10.1103/PhysRevLett.56.980

Upper critical magnetic field of the heavy fermion superconductor UBe;;, M.B. Maple, J.W. Chen, S.E.
Lambert, Z. Fisk, J.L. Smith, H. Ott, J.S. Brooks and M.J. Naughton, Physical Review Letters 54, 477-480
(1985).

doi:10.1103/PhysRevLett.54.477

The low temperature magnetoresistance of arsenic-doped silicon near the metal-insulator transition, W.
Shafarman, T.G. Castner, J.S. Brooks, K.P. Martin, M.J. Naughton, Solid State Electronics 28, 93-99
(1985).

doi:10.1016/0038-1101(85)90215-1

Magnetization study of the field induced transitions in tetramethyltetraselenafulvalenium perchlorate,
(TMTSF),ClO4, M.J. Naughton, J.S. Brooks, L.Y. Chiang, R.V. Chamberlin and P.M. Chaikin, Physical
Review Letters 55, 969-972 (1985).

doi:10.1103/PhysRevLett.55.969

Upper critical magnetic field of the superconducting heavy fermion system U, Th.Be;s;, J.W. Chen, S.E.
Lambert, M.B. Maple, M.J. Naughton, J.S. Brooks, Z. Fisk, J.L. Smith and H. Ott, Journal of Applied
Physics 57, 3076-3078 (1985).

doi:10.1063/1.335164

(TMTSF),CIO,in high magnetic fields, P.M. Chaikin, M.Y. Choi, J.F. Kwak, J.S. Brooks, K.P. Martin,
M.J. Naughton, E.M. Engler and R.L. Greene, Molecular Crystals and Liquid Crystals 119, 79-86 (1985).
doi:10.1080/00268948508075138

Fractionally quantized Hall effect in two-dimensional electron systems of extreme electron concentration,
E.E. Mendez, L.L. Chang, M. Heiblum, L. Esaki, M.J. Naughton, K.P. Martin and J.S. Brooks, Physical
Review B30, 7310-7312 (1984).

doi:10.1103/PhysRevB.30.7310

High field magnetization of boron-doped silicon near the metal-insulator transition, J.S. Brooks, M.J.
Naughton, Y.P. Ma, K.P. Martin and M. Sarachik, Proceedings of the 17th International Conference on
Low Temperature Physics, LT-17, Karlsruhe, FRG, 1984, 903-904 (North-Holland, 1984).

ISBN: 0444869107 9780444869104

Tetramethyltetraselenafulvalenium perchlorate, (TMTSF),CIO,in high magnetic fields, P.M. Chaikin,
M.Y. Choi, J.F. Kwak, J.S. Brooks, K.P. Martin, M.J. Naughton, E.M. Engler and R.L. Greene, Physical
Review Letters 51, 2333-2336 (1983).

doi:10.1103/PhysRevLett.51.2333
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Low-temperature magnetocapacitance on n-type silicon: Spin-dependent electrical polarizabilities of
donor clusters, D. New, T.G. Castner, M.J. Naughton and J.S. Brooks, Lecture Notes in Physics 177, 475-
478 (1983).

doi:10.1007/3-540-11996-5_70

Thermometry in high magnetic fields and low temperatures, M.J. Naughton, S. Dickinson, R.C.
Samaratunga, J.S. Brooks, K.P. Martin, Review of Scientific Instruments 54, 1529-1533 (1983).
doi:10.1063/1.1137290

Observation of a fractional quantum number, D.C. Tsui, H.L. Stormer, J. Huang, J.S. Brooks and M.J.
Naughton, Physical Review B28, 2274-2275 (1983).
doi:10.1103/PhysRevB.28.2274

Contributions to Books (book chapters also listed above in publications)

La Tour des Sels de Bechgaard, S. E. Brown, P. M. Chaikin, and M.J. Naughton, Chapter in “The Physics of
Organic Superconductors and Conductors: Springer Series in Materials Science”, A.G. Lebed, Editor, Vol.
110, pp. 49-88 (2008). ISBN: 978-3-540-76667-4, doi:10.1007/978-3-540-76672-8 5

Triplet Quasi-One-Dimensional Superconductors, S.E. Brown, M.J. Naughton, 1.J. Lee, E.I. Chashechkina,
P.M. Chaikin, Chapter 11 in “More Is Different: Fifty Years of Condensed Matter Physics”, pp. 151-172,
Edited by N.P. Ong and R.N. Bhatt (Princeton 2001). ISBN: 9780691088662

Superconductivity in Quasi-One Dimensional Molecular Conductors, 1.J. Lee and M.J. Naughton, Chapter
in "The Superconducting State In Magnetic Fields: Special Topics and New Trends", C.A.R. Sa de Melo,
Ed. (Series on Directions in Condensed Matter Physics - Vol.13, World Scientific, 1998). ISBN: 978-981-
02-3374-7

Electrically Conducting Polymers and Organic Materials, M.J. Naughton, Chapter 14 in “Materials for
Electronic Packaging, 1¥ Edition, Edited by D.D.L. Chung (Butterworth-Heinemann, Boston, 1995). ISBN:
9780750693141

Editor, Proceedings of the VIIth Conference on Superconductivity and Applications, 1994, Applied
Superconductivity, Vol. 2, Nos. 10-12 ((Pergamon, Exeter, 1994). link

Editor, Proceedings of the VIIth Conference on Superconductivity and Applications, 1994, Applied
Superconductivity, Vol. 3, Nos. 1-3 (Pergamon, Exeter, 1995). link

Editor, Proceedings of the VIth Conference on Superconductivity and Applications, 1992, AIP Conference
Proceedings 273 (AIP, New York 1993). link

Patents

1.

2.

SO0 X No v

Electrically insulating cantilever magnetometer with mutually isolated and integrated thermometry,
background elimination and null detection, US Patent No. 5,739,686 (1996).

Electrically insulating cantilever magnetometer with mutually isolated and integrated thermometry,
background elimination and null detection, US Patent No. 5,923,166 (1999).

Nulling loop configuration for an electrically insulating cantilever magnetometer, US Patent No. 5,977,767
(1999).

Microelectromechanical acoustic sensor, US Patent No. 5,925,822 (1999).

System for detection of buried objects, US Patent No. 6,418,081 (2002).

Nanoscale magnetic resonance force microscopy, US Patent No. 6,887,365 (2005).

DNA-bridged carbon nanotube arrays, US Patent No. 6,958,216 (2005).

Cantilever probes for nanoscale magnetic and atomic force microscopy, US Patent No. 7,214,303 (2007).
Cantilever probes for nanoscale magnetic and atomic force microscopy, US Patent No. 7,462,270 (2008).

0. Apparatus and methods for manipulating light using nanoscale cometal structures, US Patent No.

7,589,880 (2009).

11. Nanoscale optical microscope, US Patent No. 7,623,746 (2009).
12. Apparatus and methods for nanolithography using nanoscale optics, US Patent No. 7,634,162 (2009).
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14.
15.

16.

17.
18.

19.
20.
21.
22.

23.
24.

Photovoltaic cell and method of making thereof, China Patent No. 200880004763.6 (2010).

Apparatus and methods for optical switching using nanoscale optics, US Patent No. 7,649,665 (2010).
Apparatus and methods for solar energy conversion using nanoscale cometal structures, China Patent No.
ZL 200680030910.8 (2010).

Apparatus and methods for solar energy conversion using nanocoax structures, US Patent No. 7,754,964
(2010).

Method of fabricating nanowires and electrodes having nanogaps, US Patent No. 7,857,959 (2010).
Apparatus and methods for solar energy conversion using nanoscale cometal structures, US Patent No.
7,943,847 (2011).

Apparatus and methods for solar energy conversion using nanoscale cometal structures, US Patent No.
8,431,816 (2013).

Apparatus and methods for visual perception using an array of nanoscale waveguides, US Patent No.
8,588,920 (2013).

Nanoscale sensors, US Patent No. 9,110,055 (2015).

Nanoscale sensors with nanoporous material, US Patent No. 9,360,509 (2016).

Aluminum nanowire arrays and methods of preparation and use thereof, US Patent No. 10,023,971 (2018).
Wireless communication system via nanoscale plasmonic antennas, US Patent No. 10,193,638 (2019).
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