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Abstract: While the potential for high mobility printed semiconducting nanotube inks has been clear for over a
decade, a myriad of scientific and technological issues has prevented commercialization and practical use. One of
the most challenging scientific problems has been to understand the relationship between the pristine, individual
nanotube mobility (known to be in the 10 000 cm2/V 3 s range) and the as-deposited random network mobility
(recently demonstrated in the 100 cm2/V 3 s range). An additional significant scientific hurdle has been to
understand, manage, and ultimately eliminate the effects of metallic nanotubes on the network performance,
specifically the on/off ratio. Additional scientific progress is important in understanding the dependence of
nanotube length, diameter, and density on device performance. Finally, the development of ink formulations that
are of practical use in manufacturing is of paramount importance, especially with regard to drying time and
uniformity, and ult
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Authors:
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Abstract: It has been reported that mitochondrial metabolic and biophysical parameters are associated with
degenerative diseases and the aging process. To evaluate these biochemical parameters, current technology
requires several hundred milligrams of isolated mitochondria for functional assays. Here, we demonstrate
manufacturable wafer-scale mitochondrial functional assay lab-on-a-chip devices, which require mitochondrial
protein quantities three orders of magnitude less than current assays, integrated onto 499 standard silicon wafer
with new fabrication processes and materials. Membrane potential changes of isolated mitochondria from various
well-established cell lines such as human Hela cell line (Heb7A), human osteosarcoma cell line (143b) and
mouse skeletal muscle tissue were investigated and compared. This second generation integrated lab-on-a-chip
system developed here shows enhanced structural durability and reproducibility while increasing the sensitivity to
changes in mitochondrial mem
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Article Title: Terahertz Graphene Optics

Authors:
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Abstract: The magnitude of the optical sheet conductance of single layer graphene is universal, and equal to
e2/4?. As the optical frequency decreases, the conductivity decreases. However, at some frequency in the THz
range, the conductivity increases again, eventually reaching the dc value, where the magnitude of the dc sheet
conductance generally displays a sample and doping-dependent value between ~ e2/h and 100 e2/h. Thus, the
THz range is predicted to be a non-trivial region of the spectrum for the electron transport in graphene, and may
have interesting technological applications. In this paper, we present the first frequency domain measurements of
the absolute value of multilayer graphene (MLG) and single-layer graphene (SLG) sheet conductivity and
transparency from DC to 1 THz, and establish a firm foundation for future THz applications of graphene.
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Abstract: Herein, aptamer-based quantum-dot detectors of K+ made of two-different K+ aptamers are compared.
These deoxyribonucleic acid-based aptamers are TBA (57 GGT TGG TGT GGT TGG 37) and AG3 (51 GGG TTA
GGG TTA GGG TTA GGG 37). The nanoscale aptamer-quantum-dot-based detectors described in this paper are
synthesized and tested in DI water aliquots that contain KCI. The results including data suggest that beacons
made of AG3 and TBA serve better as an ion indicator in different potassium level regions. As a result, aptamer
beacon made of AG3 has better potential in the design of take-home diagnostic devices for hyperkalemia and
hypokalemia.
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Article Title: Raman and Surface-Enhanced Raman Scattering (SERS) Studies of the Thrombin-Binding
Aptamer

Authors:
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Abstract: Surface-enhanced Raman scattering is used to study the Raman spectra and peak shifts the thrombin-
binding aptamer (TBA) on substrates having two different geometries; one with a single stranded sequence and
one with double stranded sequence. The Raman signals of the deoxyribonucleic acids on both substrates are
enhanced and specific peaks of bases are identified. These results are highly reproducible and have promising
applications in low cost nucleic acid detection.
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Article Title: Phonon bottleneck effects in rectangular graphene quantum dots

Authors:
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Abstract: For a graphene sheet with confining structures in the orthogonal directions of zigzag- and armchair-
edge, the confined carrier states are determined. These wavefunctions and eigenvalues are used to study carrier-
longitudinal optical (LO)-phonon interactions in these graphene quantum dots. The optical deformation potential is
derived for these graphene quantum dots as the basis for the study of these carrier-LO-phonon interactions.
Phonon bottleneck effects are identified and the Fermi golden rule transition rates are formulated.
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Abstract: The magnitude of the optical sheet conductance of single-layer graphene is universal, and equal to
e2/4? (where 2?? = h (the Planck constant)). As the optical frequency decreases, the conductivity decreases.
However, at some frequency in the THz range, the conductivity increases again, eventually reaching the DC
value, where the magnitude of the DC sheet conductance generally displays a sample- and doping-dependent
value between ~e2/h and 100 e2/h. Thus, the THz range is predicted to be a non-trivial region of the spectrum for
electron transport in graphene, and may have interesting technological applications. In this paper, we present the
first frequency domain measurements of the absolute value of multilayer graphene (MLG) and single-layer
graphene (SLG) sheet conductivity and transparency from DC to 1 THz, and establish a firm foundation for future
THz applications of graphene.
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Abstract: The coupling of an electromagnetic plane wave to a thin conductor depends on the sheet conductance
of the material: a poor conductor interacts only weakly with the incoming light, allowing the majority of the incident
radiation to pass, whereas a good conductor also does not absorb any light, reflecting the wave almost entirely1.
For a suspended film, the transition from reflector to transmitter occurs when the sheet resistance is
approximately the characteristic impedance of free space (Z0 = 377 ?). On a dielectric substrate, the impedance
at which absorption is maximized is somewhere between the characteristic impedance of free space, and that of
the medium (i.e. Z0/n, where n is the index of refraction of the dielectric substrate). Near this point, the interaction
is maximized, and the conductor absorbs strongly. Here we show that monolayer graphene, a tunable thin
conductor2, can be electrically and chemically modified to reach this transition, thereby achieving the maximum
absorpt
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