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From Wikipedia |

Condensed matter physics is the field of physics that deals
with the macroscopic physical properties of matter. In particular,
it iIs concerned with the "condensed" phases that appear
whenever the number of constituents in a system is extremely
large and the interactions between the constituents are strong.

The most familiar examples of condensed phases are solids and
liquids, which arise from the bonding and electromagnetic force
between atoms. More exotic condensed phases include the
superfluid and the Bose-Einstein condensate found in certain
atomic systems at very low temperatures, the superconducting
phase exhibited by conduction electrons in certain materials,
and the ferromagnetic and antiferromagnetic phases of spins on
atomic lattices.
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From Wikipedia Il

Condensed matter physics is by far the largest field of
contemporary physics.A lot of progress has also been made in
theoretical condensed matter physics. By one estimate, one
third of all American physicists identify themselves as
condensed matter physicists.

Historically, condensed matter physics grew out of solid-state
physics, which is now considered one of its main subfields. The
term "condensed matter physics" was apparently coined by
Philip Anderson when he renamed his research group -
previously "solid-state theory" - in 1967. In 1978, the Division of
Solid State Physics at the American Physical Society was
renamed as the Division of Condensed Matter Physics.
Condensed matter physics has a large overlap with chemistry,
materials science, nanotechnology and engineering.




"
From Wikipedia Il

One of the reasons for calling the field "condensed matter
physics" is that many of the concepts and techniques developed
for studying solids actually apply to fluid systems. For instance,
the conduction electrons in an electrical conductor form a type of
guantum fluid with essentially the same properties as fluids
made up of atoms. In fact, the phenomenon of superconductivity,
In which the electrons condense into a new fluid phase in which
they can flow without dissipation, is very closely analogous to
the superfluid phase found in helium 3 at low temperatures.
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What is Temperature?

s,



"

Temperature

K| 2 2 0, BT DAY 7 3 E BN A% o
2\

Maxwell Speed Distribution
Function fiv)

10



" A
Some Quantum Flavor
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Quantum Interferences
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Why pencil can write?
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Shinny Graphite?
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Cheap Nanotechnology
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Not-so-cheap Part...
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Birth of Carbon Era?




Magnetic Carbon Foam

Carbon Foam Reveals a Fleeting
Magnetic Personality 2aerizo0s vorzos science



Strange Magnet?
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Zigzag Domain Wall
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Edge State

Edge of zigzag shape!




Have Some Calcium...
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Superconducting!!
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Diamagnetic Response
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Where are the electrons?
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Charge and Spin
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What is “spintronics” ?

spin
including
magnetism

Nl _ Spintronics
spin-electronics - .
N = Spin + Electronics

electronics optics

Ao {e] E 45 5 1Y Gk
&m%&%%%

Qio

;wx\,\
e s

H



"

Spin valve G. Prinz, Scie%&, 1661 (1998)
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Spin Valve
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Moving Electftric Field...
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Rashba Interaction

FM (Gate FM
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Datta-Das Transistor
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Substrate temperature { C)
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Ferromagnetic Semiconductor
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Curie Temperature
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Field Effect
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Transport and Magnetism
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Magnetism vs Optics
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Nano MRT |
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Nano MRT II
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Nano MRT Il
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DNA Nanowire?
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