] {447 H
Solid State Physics

in BZ

.
[t () [
fhrst CB

& -f
o
> |
=
high-symmetry P“““SED_.E
in Brillouin zone 3 |
2 | ‘Band structure’
Bt
|
I‘I
L T ES
— — Ho eorretion for LDA
. ) LS Li-As bandgap error \
Va \3/4'“5 @\?/i‘c condieni12 | [LiAs LOz—1"®
r\ a X A & £ 1 = -
: \_‘ __k—--'- ng/\_ __a--h,__,/’ hand! 10— S E— - 0210
Ne—TN—— (a) i LR
. * 1 i B Umﬂ )
W /‘l 8 ol s TEE 4 LO1 - B
.. A | ~_1_| -1 | Znas TO,
D |2 =
/—\r‘-’/ A5 @ T e
4 d = | = b P
ﬂf;\ = é i LiZnN data = R
3
o B Theory g T
2 *  Experiment 2 :
] S e e
g I .
)
3w 4 '
= .
= 2
o ;
= a Y




g, &, #RES

1994-1998 RERZFRARE, FI3u
1998-2003 PEREFEREAKRE, 130 (SF: REE, F2k)
2004-2010 XEZEXRE, 81K (Hrvoje Petekiff5idl)
2010ES RERFEREAKRSE, 8

Email: zhaojin@ustc.edu.cn

PDRE: YPREBIOS

FETa: staff.ustc.edu.cn/~zhaojin
hefei-namd.org


mailto:zhaojin@ustc.edu.cn

Oy |On [Or [Or

.

.

.

o

| R Y E

IHKIFER, 47

AW B A 500 S
AR R e DR
AW BRIFIIE 9T 715
1) BRI AH OGOk



0.1 AV BT 7O 5

/RIS ZN Y

i
BRI




2B RERS? AT ARSI
22 ER? A2 72 BARY)

?

|—a
LA

B




,
O E T

JE 5Pt
N O O >O

tunneling




i QUANTUM PHYSICS s

v RS BARSEAFAER, FEAFEEREEEEIERNRS.

COERAEY: NEMRENE, FREABRT (BT, 97, BT, BT @
TSRS, AR S R BRE R — 1R,




DIEE KN em

MBI ARG RRT

107°
10 RICEM KA IR 2E .
10" 1 T -
lﬂﬂﬁ%%lﬂ%
10° .
=,
19 & T 7k BER TSI FE ]
1075 = -
- Fi43
107} T ~
sl T %4
10 FR2E ‘,' Y 7
10"-'10 A1 PR A

— B ERVEEMEES

—~ B KA EEES

~ ML ER A
— 5k e L1 K B e

- A&
- 41 HI KN
- IR T2
- TR

- 1 TR P



Condensed matter
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Quantum mechanics - Atomic orbitals

atom

Solid state physics — energy bands

- Biggest branch of condense matter physics
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What is solid state physics?

Solid-state physics is the study of rigid matter, or solids, through
methods such as quantum mechanics, crystallography,
electromagnetism, and metallurgy. It is the largest branch of condensed
matter physics. Solid-state physics studies how the large-scale
properties of solid materials result from their atomic-scale properties.
Thus, solid-state physics forms the theoretical basis of materials science.

From Wiki

Solid state physics, also known as condensed matter physics, is
the study of the behaviour of atoms when they are placed in
close proximity to one another.

In fact, condensed matter physics is a much better name, since

for example.
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Carbon materials
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The scope of solid state physics
Solid state physics studies physical properties of materials

Maternal

metal
semiconductor
msulator
superconductor
magnetic

SE - {n

Structure

crystal
amorphous
.. €fC

Shape Properties

bulk electrical

surface optical

mterface thermal

nano-cluster mechanical

... ofc .. etc
X{C} X{D}

Solid state physics = A} X!

Always try to understand a physical phenomenon from
the microscopic point of view (atoms plus electrons)!
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Moore’s Law

The law is named after Intel co-founder Gordon E. Moore, who described the trend in his 1965
paper. The paper noted that the number of components in integrated circuits had doubled every
year from the invention of the integrated circuit in 1958 until 1965 and predicted that the trend
would continue "for at least ten years". His prediction has proven to be uncannily accurate, in
part because the law is now used in the semiconductor industry to guide long-term planning and
to set targets for research and development.
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552 (electron metamorphosis)
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Auguries of Innocence

To see a world in a grain of
sand

and a heaven in a wild
flower

Hold infinite in the palm of
your hand

and eternity in an hour
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