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Muliple Sits (N dlits, separation d between dlits):

Midterm Exam 3

prinicpa maxima d snd =mA whereorder m=0,+1,£2,

I zl{sin_(N,B)} where g =Msn@
snpg A
m

angular disperion: — =
AA  dcosé

resolving power: R= A =mN
AV

Single Slit (width a):

destructive interference; sn@ = m wherem=+1,+2, .

a

sn‘a rasnd
where a =

minimaintermsof a: a =nwr wheren =+1,+2 +3,

multiple dits (width a separated by distance d):

liota = lmuipie sit sngle sit

Hmin = i
D
Smin = ng'n

Bragg's Law (@ is measured from a Bragg plane surface

inacrsytal)
2dsind =nA wheren=1,2,3, ..
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_h h=6.63x10"* J[3§
P
Photons. E =hf p= %

Tunndling:

fraction getting through = o maer(0)-6)]

h -h =1.05x10* J§

AXAp, > 7
2T

AEAt > h
1eV=1.6022x107"° J
Energy density for blackbody radiation:
8mh 3
¢ e/ 1
Photoelectric effect:

L v =t -w
2

u(f,T)=

Compton effect:

A=) =L(1—c059)
mc
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Bohr Model (hydrogen atom):
L=nk, whee n=123 .

Eo_M & \ -136 eV
"2n’ | 4mgh n’

1_E-E (1.1
P _R”er nf}

hf =E —E,

_En/
Boltzmannfactor: P, ~e 7
Heisenberg-Scroedinger:
for energy level E

n’ states characterized by angular momentum ¢

L* =¢(¢+1)n* where (=0,1,2...(n-1)

L can project onto the z-axisto give

L, =m# where m, =(,(-1,( -2,..1,0,-1, ¢ -1),-(
Furthermore, since each electron can also has an intrinsic

. 1 : .
spins= 3 each angular momentum stateis split into two

spin states, onewith m, = +% and the other with m, = —%

Pauli exclusion principle: No two éectron can appear in the
same guantum state in the same atom

- notwo dectrons may have all their quantum numbers
(n,{,m,,and m,) match



