
2m

p
 mv

2

1
  KE

2

2 

a m  F 
v m  p 

iftot
KEKE  KE)( W 

2

ucm

mv
ma

R
 p  pi f

From 203

E  KE+ U i f
E   E











2

2

12-

o

m N

C
 (10) 8.85 ε

o
ε 4π

1
 k 











2

2

9

C 

Nm
 (10) 8.99 k

2

21

o

2

21

r

qq
 

ε 4π

1
 

r

qq 
k  F 

q

F
E  2

o

2 r

q
 

ε 4π

1
 

r

q 
k  E 

r

q
 

ε 4π

1
 

r

q 
k  V

o



q

 U
  V 

inside

surf o

q
E  A  

ε

 

3

sph

4
V  π r

3


2

sph-surf
A 4π  r

2

circle
r   πA 

VC Q 
d

Aε
C oEdV 

A

Q
 σ 

oε

σ
 E 

2 2QV CV Q

2 2 2C
 

R IV 
R

V
R IV IP

2

2 
0 I

junc

j  0 V
loop

j 

 R  R R
21eff



21eff
R

1
  

R

1
  

R

1


 C  C C
21eff



21eff
C

1
  

C

1
  

C

1


) θ sin( B  vq B  vq B  vq F 


) θ sin( B L I B L I B L I F 


 I μ  B o

curv

| | l

oμ I 2k'
B  

2 π r

I

R
  Tm/A (10)  π4 μ 7-

o 

-7   k'= =(10)  Tm/A0μ

4π

RC t-
~e 

L / R 



=- N  
t




   AB Φ I

 - L 
t






C C
Z X 1/ωC  L L

Z =X  ω LV  I Z

LC
1  ω0 2 2Z= R ( )L CX X 

2

o

2

o B 
μ 2

1
  E ε

2

1
 u 

c
v  

f
f f λ  c 

8

0 0

1
3 10 /c m s

 
  

vf '  f (1 )
c

 

ri θ  θ 
v

cn  )sin(θ n  )sin(θ n 2211 

i

1
  

o

1

f

1
 

o

i
- m 

... ) sin(θ d 

... ) sin(θ 
2

d


2
 or  




[total] [reflection]  [path length] 

Δl
 (add 's as needed)

2mcE  2

2

0 c
v-1τ  τ  2

2

0 c
v-1 L  L  0

1
2

m m / v / c 

fh  E 
2

0 mv
2

1
  φ  fh  Js (10) 6.63 h  34-

(eV) 
n

)(Z
  13.6- E

2

2*

 λhp )A( 
Z

n
  .53 r

o2



V(x)  
2m

p
 E

2


 ψ(x)
2

 ψ(x)

2

λ
n  L 

2πh Δx  Δp 

2πh Δt  ΔE 

ROYGBIV

3,... 2, 1, n  2,... 1, 0,  l ... 2,-n 1,-n  l  ,1..., ,1- ,-  m llll 
12 l

XA

Z
1 1

1 0
p    n

MeV 511.MeV 938

1/2T
t

0
2

1
 N N 










4

2
He

-
e  e




