


This work presents the study of some new anomalous
electromagnetic effects in graphite-like thin carba
films. These are

Fast switching (10-9 sec) of electrical conducyvit

Oscillations of film stack magnetization in the matic
field of 1-5 T.

Generation of IR radiation near the switching momen

Results of magnetic force microscopyHM), dc SQUID magnetization,
reversed Josephson effeRJE), and resistance measurements in thin
carbon arc (CA) films are presented. The observati@RIEinduced
voltage as well as its rf frequency, input amplitualeg temperature
dependence reveals the existence of Josephson-hk&aluarrays.
Oscillating behavior of the DC SQUID magnetizatiomnaiscent of the
Fraunhofer-like behavior of superconducting (SClical current in the
range ofL0000 Oehas been observed.
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Current-voltage characteristic of
field-effect switcher based on
graphite-like CA film

1

100m

. /
10m = —w-u /
Co ...,.-l'!': =
. = o

.HH.-.—_I'
1m 0=

UL —_@— LabVIEW measuremen t 8

—mB— manual measuremen t

Current (A)

10p

gr

100N

0,1 1 10
Voltage (V)

e S\ 30.03.2011 -
e 1 2010



30.03.2011 :
1 2010




e\ 30.03.2011

Benefits of fiel-effectJosephsc-
like carbon switchers

Switching time -1 nanosecond
Temperature limit -tp to 650 .
ON/OFF conductivity ratio 40*-10°
Today current rang&mA: 1A

Absence of spark, “chatter’and arc
Small dissipation energy

In the state “OFFthe current is absent
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PHYSICAL REVIEW B 81, 085431 (2010)

Possible high-temperature superconducting state with a d+id pairing symmetry in doped
graphene

Sandeep Pathak,'? Vijay B. Shenoy.”! and G. Baskaran®
Materials Research Centre, Indian Institute of Science, Bangalore 560012, India
2Centre for Condensed Matter Theory, Department of Physics, Indian Institute of Science, Bangalore 560012, India
nstitute of Mathematical Sciences, Chennai 600113, India
(Received 6 October 2009; published 23 February 2010)

Motivated by a suggestion in our earlier work [G. Baskaran, Phys. Rev. B 63, 212505 (2002)], we study
electron correlation driven superconductivity in doped graphene where on-site correlations are believed to be
of intermediate strength. Using an extensive variational Monte Carlo study of the repulsive Hubbard model and
a correlated ground state wave function, we show that doped graphene supports a superconducting ground state
with a d+id pairing symmetry. We estimate superconductivity reaching room temperatures at an optimal
doping of about 15%—-20%. Our work suggests that correlations can stabilize superconductivity even in sys-
tems with intermediate coupling.
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Paper of K.Antonowicz about
room temperature SC in carbon
films published irNature

nature

Nature 247, 358 - 360 (08 February 1974); doi:10.1038/247358a0

Possible superconductivity at room temperature
K. ANTONOWICZ

Physical Institute, Nicolas Copernicus University, Torun, Poland

IN this paper some observations are presented on an anomalous current in aluminum-carbon-aluminium
(Al-C-Al) sandwiches, at room temperature, which in several respects behaves in the same way as
the Josephson current might be expected to do. At fi rst the switching effect was studied in Al-C-Al
sandwiches discovered by Ovshinsky ! and Pearson 2 in chalcogenide glasses and amorphous
oxides. In carbon sandwiches subjected to proper el ectrical pulsing, changes in resistance of a
factor of 1,000 were found, the changes being rever  sible and with a memory time of the order of a
few days 2.
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Shell structure and strengthening of superconducting pair correlation in nanoclusters

Vladimir Z. Kresin' and Yurii N. Ovchinnikov®
'Lawrence Berkeley Laboratory, University of California, Berkeley, California 94720, USA

*L. D. Landau Institute for Theoretical Physics, Russian Academy of Sciences, 117334 Moscow, Russia
*Max-Planck Institute for the Physics of Complex Systems, Dresden, D-01187, Germany
(Received 22 March 2006; revised manuscript received 29 April 2006; published 20 July 2006)

The existence of shell structure and the accompanying high degeneracy of electronic levels leads to the
possibility of strong superconducting pairing in metallic nanoclusters with N~ 10°~10° delocalized electrons.
The most favorable cases correspond to (a) “magic™ clusters with strongly degenerate highest occupied and
lowest unoccupied shells and a relatively small energy spacing between them as well as to (b) clusters with
slightly incomplete shells and small Jahn-Teller splitting. It is shown that realistic sets of parameters lead to
very high values of T, as well as to a strong alteration of the energy spectrum. The impact of fluctuations is
analyzed. Spectroscopic experiments aimed at detecting the presence of pair correlations are proposed. The
pairing should also manifest itself via odd-even effects in cluster spectra, similar to the case in nuclel.
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C,g: A possible room temperature organic superconductor

N. Breda
Dipartimento di Fisica, Universita di Milano, Via Celovia 16, I-20133 Milano, Italy
and INFM, Unita di Milano, Milano, Italy

R. A. Broglia
Dipartimento di Fisica, Universita di Milano, Via Celovia 16, I-20133 Milano, Italy;
INFN, Sezione di Milano, Milano, Italy;
and The Niels Bohr Institute, University of Copenhagen, D-2100 Copenhagen, Denmark

G. Colo
Dipartimento di Fisica, Universita di Milano, Via Celovia 16, I-20133 Milano, Italy
and INFN, Sezione di Milano, Milano, Italy

G. Onida
Dipartimento di Fisica, Universita di Roma Tor Vergata, Via della Ricerca Secientifica, I-00133 Roma, Iraly
and INFM, Unita di Roma Tor Vergata, Roma, Italy

D. Provasi
Dipartimento di Fisica, Universita di Milano, Via Celovia 16, I-20133 Milano, Italy

E. Vigezzi
INFN, Sezione di Milano, Milano, Italy
(Received 11 January 2000)

The electron-phonon coupling in fullerene C,g has been calculated from first principles. The value of the
associated coupling constant A /N(0) is found to be a factor 3.4 larger than that associated with Cgy . Assuming
similar values of the density of levels at the Fermi surface N({0) and of the Coulomb pseudopotential pu™ for
Cyg-based solids as those associated with alkali doped fullerides A43Cgq, one obtains T.(Cag)=8T.(Cgp).
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Temperature dependence of the DC
voltage induced by microwave
radiation in CA film
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Film

Switching Time of Josephson FES Based on CVD Carbon
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Sharp increase of magnetic clusters intensity In
CA film after magnetization of permanent

magnet
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SQUID measurements of CA film magnetization
vs magnetic field at various temperatires
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Magnetization oscillations in CA films in the
magnetic fields of 1-2 T at various temperatures
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Electrical circuit for measurement
of swithingtime

R, =50 hm =100 Pf

Oscilloscope

CF
VS LeCroy
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Registration of optical radiation under
switching in CVD film by slow photodiod
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IR radiation registered with fa
photodiodunder switching
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photodoid voltage, V
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like carbon structures
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Josephsordike carbon film deposited
on the quartz plate
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CVD unit for graphit-like carbon
foil deposition
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