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a [one] hundred (one, a Z/EN RV I &)

10, 000| ten thousand

628,000 | six hundred and twenty eight thousand

12,000,000 twelve million

:2, 000, 000,000] two billion

2,000, 000,000, 000] two trillion
three point five five

m zero point three two

zero point three recurring

0.35848484 - - - | zero point three five eighty-four recurring

20 — 30| twenty to thirty

four times ten to the fifth/

four times ten to the fifth power/
four times ten to the power of five

6.5 x 1073/ six point five times ten to the minus three

infinity
Cf. bla bla bla

@ a over b ﬁ& (fraCtionS)

a times b over c times d
one nth/ one over n

1/2| one half/a half/one-half

1/3| one third /a third /one-third
1/4| one quarter/a quarter /one-quarter

3/4| three quarters/three-quarters

one fifth/a fifth/one-fifth

2/3| two-thirds

4/3| four over three/four thirds/four-thirds

1/10| one tenth/a tenth/one-tenth

3/7| three sevenths/three-sevenths

112/303| a [one] hundred (and) twelve over three hundred (and

three
five (and) two-fifths

32—111 twenty one over three hundred (and) eleven
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The model Hamiltonian used in this study describes
noninteracting electrons on a simple cubic lattice. With
nearest neighbor nteractions only, we have

(rlH|r) = V(r),
(FIH|F — ) =1,
(FIH|F — 9) =1,
(FIH|F — 2) = exp(—i2m ¢x).

where %, ¥, and 7 are the basis vectors of the lattice.

(1)

In practice, we have truncated this series at n = 3. The
relation between (3) and (4) can be made apparent by
writing

fo=Ac+ Y anL/E". ay = AED). ()
n=1

f— - Ac + Z bn (L/g)”/p»

1
6
b, = (_l)HArz(é’_)”fp- ©)



conservation laws (77 8)

* 4 basic conservations laws in physics:
— Energy (ZRJL¥—)
—momentum GEFZ)
—angular momentum (FBEHE)
—charge (EEfT)




Energy

work = force x distance, W=F d
power = work / (over, by) time interval

mechanical energy = kinetic energy +
potential energy

quiz: Can you read this equation?
B m(vx2 + vy2 + vzz)

E = 5 +V(x,v,2)




definitions

» potential energy: The energy that
something possesses because of its
position.

 kinetic energy: Energy of motion,
guantified by the relationship, one half
times mass times velocity squared.



law of energy conservation

Energy cannot be created or destroyed; it may
be transformed from one form into another,
but the total amount of energy never changes.

o ITRILF—ITE-T=YIELIZUH KL, HDHH
MoRIDFEALTHIIHESD, ETRILF—IE
FETHS
— c.f. power station [plant], nuclear power station,

wind-power generation, water-power [hydroelectric
power] generation, thermal power generation




momentum

 momentum=(is equal to, equals)
mass x(times) velocity.
Impulse=force x time interval.

Impulse= change in momentum

A(mv) = Ft



conservation law of
momentum

 In the absence of an external force, the
momentum of a system remains
unchanged.

« AAMFEOTULVEWES, ROEF=E
ZiE L0,




B5 K4
quiz

it

R
=2

1. Comic-strip hero Superman meets an
asteroid in outer space and hurls it at
800[m/s], as fast as a bullet. The asteroid is
a thousand times more massive than
Superman. What would be his recoll
velocity?

2. Elastic scattering conserves kinetic energy,
while inelastic scattering does not. Where
did it go?



