
I =
 E

LO
 is

 in
tro

du
ce

d 
& 

as
se

ss
ed

   
   

   
   

   
R 

= 
EL

O 
is 

re
inf

or
ce

d 
& 

as
se

ss
ed

   
   

   
   

   
P 

= 
EL

O 
is 

pr
ac

tic
ed

 &
 a

ss
es

se
d 

   
   

   
   

  M
 =

 L
ev

el
 o

f M
as

te
ry 

is 
as

se
ss

ed
 

 

Al
ign

m
en

t o
f t

he
 C

ou
rse

 O
bj

ec
tiv

es
 a

nd
 C

on
te

nt
s w

ith
 th

e 
EL

Os
 

 
M

.Sc
. a

nd
 P

h.
D.

 P
ro

gr
am

s  
 

  
 

 
 

No
. 

Co
de

 
Su

bj
ec

t 
Cr

ed
its

  
(le

ct
ur

e-
la

b-
se

lf 
st

ud
y)

 
Ex

pe
ct

ed
 L

ea
rn

in
g 

Ou
tc

om
es

 (E
LO

) 
1 

2 
3 

4 
5 

6 
7 

8 
(1

) R
eq

ui
re

d 
co

ur
se

s 
1 

SC
PY

 5
02

 
Cl

as
sic

al 
Me

ch
an

ics
 

3 
(3-

0-
6)

 
I 

I 
 

I 
I 

I 
I 

I 
2 

SC
PY

 5
03

 
Qu

an
tu

m
 M

ec
ha

nic
s 

3 
(3-

0-
6)

 
I 

I 
 

I 
I 

I 
I 

I 
3 

SC
PY

 5
04

 
Th

er
m

od
yn

am
ics

 a
nd

 S
ta

tis
tic

al 
Ph

ys
ics

 
3 

(3-
0-

6)
 

R 
R 

 
R 

R 
I 

R 
I 

4 
SC

PY
 5

07
 

Cl
as

sic
al 

Ele
ct

ro
dy

na
m

ics
 

3 
(3-

0-
6)

 
R 

R 
 

R 
R 

I 
R 

I 
(2

) S
el

ec
tiv

e 
co

ur
se

s 
5 

SC
PY

 5
05

 
Ma

th
em

at
ica

l  
Me

th
od

s f
or

 P
hy

sic
ist

s 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

6 
SC

PY
 5

11
 

At
om

ic 
an

d 
Mo

le
cu

lar
 P

hy
sic

s 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

7 
SC

PY
 5

15
 

Ele
ct

ric
al 

Ma
te

ria
ls 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
8 

SC
PY

 5
16

 
Ele

ct
ro

nic
 D

ev
ice

s a
nd

 C
irc

uit
s 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
9 

SC
PY

 5
17

 
Flu

id 
Me

ch
an

ics
 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
10

 
SC

PY
 5

19
 

Nu
cle

ar
 P

hy
sic

s 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

11
 

SC
PY

 5
21

 
Ph

ys
ics

 o
f S

em
ico

nd
uc

to
r 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
12

 
SC

PY
 5

23
 

Cl
as

sic
al 

 F
iel

d 
Th

eo
ry

 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

13
 

SC
PY

 5
24

 
Fo

ur
ier

 O
pt

ics
 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
14

 
SC

PY
 5

25
 

Ph
ot

on
ics

 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

15
 

SC
PY

 5
26

 
Qu

an
tu

m
 O

pt
ics

 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

16
 

SC
PY

 5
27

 
Ma

th
em

at
ics

 fo
r Q

ua
nt

um
 In

fo
rm

at
ion

 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

Appendix 2 - Alignment of CLOs with ELOs A-28



I =
 E

LO
 is

 in
tro

du
ce

d 
& 

as
se

ss
ed

   
   

   
   

   
R 

= 
EL

O 
is 

re
inf

or
ce

d 
& 

as
se

ss
ed

   
   

   
   

   
P 

= 
EL

O 
is 

pr
ac

tic
ed

 &
 a

ss
es

se
d 

   
   

   
   

  M
 =

 L
ev

el
 o

f M
as

te
ry 

is 
as

se
ss

ed
 

 No
. 

Co
de

 
Su

bj
ec

t 
Cr

ed
its

  
(le

ct
ur

e-
la

b-
se

lf 
st

ud
y)

 
Ex

pe
ct

ed
 L

ea
rn

in
g 

Ou
tc

om
es

 (E
LO

) 
1 

2 
3 

4 
5 

6 
7 

8 
17

 
SC

PY
 5

28
 

Qu
an

tu
m

 In
fo

rm
at

ion
 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
18

 
SC

PY
 5

29
 

To
pic

s i
n 

Qu
an

tu
m

 In
fo

rm
at

ion
 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
19

 
SC

PY
 5

31
 

Co
sm

ic 
Ra

ys
 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
20

 
SC

PY
 5

32
 

Ga
lac

tic
 A

str
on

om
y 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
21

 
SC

PY
 5

33
 

As
tro

no
m

y a
nd

 A
str

op
hy

sic
s 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
22

 
SC

PY
 5

34
 

So
lar

 P
hy

sic
s 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
23

 
SC

PY
 5

35
 

Ge
ne

ra
l R

el
at

ivi
ty

 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

24
 

SC
PY

 5
43

 
Su

rfa
ce

 a
nd

 In
te

rfa
ce

 P
hy

sic
s 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
25

 
SC

PY
 5

61
 

Fu
nd

am
en

ta
ls 

of
 B

iop
hy

sic
s 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
26

 
SC

PY
 5

62
 

Mo
de

lin
g a

nd
 S

im
ul

at
ion

 in
 B

iop
hy

sic
s 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
27

 
SC

PY
 5

70
 

Sig
na

l a
nd

 Im
ag

e 
Pr

oc
es

sin
g 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
28

 
SC

PY
 5

71
 

Pa
ra

lle
l P

ro
gra

m
m

ing
 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
29

 
SC

PY
 5

74
 

Nu
m

er
ica

l M
et

ho
ds

 fo
r D

iff
er

en
tia

l E
qu

at
ion

s 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

30
 

SC
PY

 5
75

 
Co

m
pu

ta
tio

na
l F

lu
id 

Dy
na

m
ics

 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

31
 

SC
PY

 5
76

 
Sc

ien
tif

ic 
Vis

ua
liz

at
ion

 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

32
 

SC
PY

 5
81

 
Ge

op
hy

sic
al 

Pr
os

pe
ct

ing
: P

ot
en

tia
l F

iel
d 

Me
th

od
s 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
33

 
SC

PY
 5

82
 

Ge
op

hy
sic

al 
Pr

os
pe

ct
ing

: E
le

ct
ro

m
ag

ne
tic

 
Me

th
od

s 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

34
 

SC
PY

 5
83

 
Ge

op
hy

sic
al 

Pr
os

pe
ct

ing
: S

eis
m

ic 
Me

th
od

s 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

35
 

SC
PY

 5
85

 
Int

ro
du

ct
or

y S
eis

m
ol

og
y 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
36

 
SC

PY
 5

86
 

Ap
pl

ied
 M

od
er

n 
Se

ism
ol

og
y 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
37

 
SC

PY
 5

87
 

Ea
rth

qu
ak

e 
So

ur
ce

 T
he

or
y 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
38

 
SC

PY
 6

12
 

Co
m

pu
ta

tio
na

l P
hy

sic
s I

 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

Appendix 2 - Alignment of CLOs with ELOs A-29



I =
 E

LO
 is

 in
tro

du
ce

d 
& 

as
se

ss
ed

   
   

   
   

   
R 

= 
EL

O 
is 

re
inf

or
ce

d 
& 

as
se

ss
ed

   
   

   
   

   
P 

= 
EL

O 
is 

pr
ac

tic
ed

 &
 a

ss
es

se
d 

   
   

   
   

  M
 =

 L
ev

el
 o

f M
as

te
ry 

is 
as

se
ss

ed
 

 No
. 

Co
de

 
Su

bj
ec

t 
Cr

ed
its

  
(le

ct
ur

e-
la

b-
se

lf 
st

ud
y)

 
Ex

pe
ct

ed
 L

ea
rn

in
g 

Ou
tc

om
es

 (E
LO

) 
1 

2 
3 

4 
5 

6 
7 

8 
39

 
SC

PY
 6

20
 

No
n-

Pe
rtu

rb
at

ive
 M

et
ho

ds
 in

 Q
ua

nt
um

 F
iel

d 
Th

eo
ry 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
40

 
SC

PY
 6

21
 

Su
pe

rsy
m

m
et

ry 
in 

Fie
ld

 T
he

or
y a

nd
 S

tri
ng

 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

41
 

SC
PY

 6
26

 
Ph

ys
ics

 E
du

ca
tio

n 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

42
 

SC
PY

 6
27

 
Da

ta
 A

na
lys

is 
in 

Ph
ys

ics
 E

du
ca

tio
n 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
43

 
SC

PY
 6

28
 

Ph
ys

ics
 C

on
ce

pt
s a

nd
 M

isc
on

ce
pt

ion
 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
44

 
SC

PY
 6

30
 

Ph
ys

ics
 o

f t
he

 S
ol

id 
Ea

rth
 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
45

 
SC

PY
 6

36
 

Op
to

el
ec

tro
nic

s 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

46
 

SC
PY

 6
37

 
Mo

le
cu

lar
 S

im
ul

at
ion

 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

47
 

SC
PY

 6
38

 
Mo

le
cu

lar
 Q

ua
nt

um
 M

ec
ha

nic
s 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
48

 
SC

PY
 6

39
 

Qu
an

tu
m

 F
iel

d 
Th

eo
ry

 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

49
 

SC
PY

 6
40

 
Th

eo
ry 

of
 M

an
y-

Pa
rti

cle
 S

ys
te

m
s 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
50

 
SC

PY
 6

42
 

Di
ffr

ac
tio

n 
Te

ch
niq

ue
s 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
51

 
SC

PY
 6

43
 

Th
in 

Fil
m

 P
hy

sic
s a

nd
 T

ec
hn

ol
og

y 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

52
 

SC
PY

 6
45

 
La

se
r T

he
or

y 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

53
 

SC
PY

 6
46

 
Fr

ac
ta

ls 
an

d 
Ch

ao
s 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
54

 
SC

PY
 6

47
 

No
nl

ine
ar

 W
av

es
 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
55

 
SC

PY
 6

48
 

Co
m

pu
ta

tio
na

l N
on

lin
ea

r P
he

no
m

en
a 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
56

 
SC

PY
 6

49
 

Pl
as

m
a 

Ph
ys

ics
 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 
57

 
SC

PY
 6

50
 

Pl
as

m
a 

Te
ch

no
lo

gie
s a

nd
 A

pp
lic

at
ion

s 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

58
 

SC
PY

 6
51

 
Se

m
ico

nd
uc

to
r D

ev
ice

s 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

59
 

SC
PY

 6
52

 
Su

pe
rco

nd
uc

tiv
ity

 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

60
 

SC
PY

 6
55

 
Co

m
pl

ex
 S

ys
te

m
s 

3 
(3-

0-
6)

 
R 

R 
I 

R 
R 

I 
R 

I 

Appendix 2 - Alignment of CLOs with ELOs A-30



I =
 E

LO
 is

 in
tro

du
ce

d 
& 

as
se

ss
ed

   
   

   
   

   
R 

= 
EL

O 
is 

re
inf

or
ce

d 
& 

as
se

ss
ed

   
   

   
   

   
P 

= 
EL

O 
is 

pr
ac

tic
ed

 &
 a

ss
es

se
d 

   
   

   
   

  M
 =

 L
ev

el
 o

f M
as

te
ry 

is 
as

se
ss

ed
 

 No
. 

Co
de

 
Su

bj
ec

t 
Cr

ed
its

  
(le

ct
ur

e-
la

b-
se

lf 
st

ud
y)

 
Ex

pe
ct

ed
 L

ea
rn

in
g 

Ou
tc

om
es

 (E
LO

) 
1 

2 
3 

4 
5 

6 
7 

8 
61

 
SC

PY
 6

68
 

Co
nt

em
po

ra
ry 

Bio
ph

ys
ics

 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

62
 

SC
PY

 6
70

 
Inv

er
se

 T
he

or
y a

nd
 A

pp
lic

at
ion

s 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

 
M

.Sc
. P

ro
gr

am
 (o

nl
y)

 
 

No
. 

Co
de

 
Su

bj
ec

t 
Cr

ed
its

  
(le

ct
ur

e-
la

b-
se

lf 
st

ud
y)

 
Ex

pe
ct

ed
 L

ea
rn

in
g 

Ou
tc

om
es

 (E
LO

) 
1 

2 
3 

4 
5 

6 
7 

8 
(1

) R
eq

ui
re

d 
co

ur
se

s 
1 

SC
PY

 5
96

 
Se

m
ina

r i
n 

Ph
ys

ics
 I 

1 
(1-

0-
2)

 
R 

R 
I 

P 
P 

P 
P 

P 
2 

SC
PY

 5
97

 
Se

m
ina

r i
n 

Ph
ys

ics
 II 

1 
(1-

0-
2)

 
R 

R 
R 

P 
P 

P 
P 

P 
 (2

) T
he

sis
 

3 
SC

PY
 6

98
 

Th
es

is 
42

 (0
-3

7-
0)

 
M 

M 
M 

M 
M 

M 
M 

M 
 

Ph
.D

. P
ro

gr
am

 (o
nl

y)
 

 

No
. 

Co
de

 
Su

bj
ec

t 
Cr

ed
its

  
(le

ct
ur

e-
la

b-
se

lf 
st

ud
y)

 
Ex

pe
ct

ed
 L

ea
rn

in
g 

Ou
tc

om
es

 (E
LO

) 
1 

2 
3 

4 
5 

6 
7 

8 
(1

) R
eq

ui
re

d 
co

ur
se

s 
1 

SC
PY

 5
08

 
Co

nt
em

po
ra

ry 
Ph

ys
ics

 
3 

(3-
0-

6)
 

R 
R 

I 
R 

R 
I 

R 
I 

2 
SC

PY
 5

98
 

Se
m

ina
r i

n 
Ph

ys
ics

 III
 

1 
(1-

0-
2)

 
R 

R 
I 

P 
P 

P 
P 

P 
3 

SC
PY

 5
99

 
Se

m
ina

r i
n 

Ph
ys

ics
 IV

 
1 

(1-
0-

2)
 

R 
R 

R 
P 

P 
P 

P 
P 

4 
SC

PY
 6

00
 

Se
m

ina
r i

n 
Ph

ys
ics

 V
 

   

1 
(1-

0-
2)

 
R 

R 
R 

P 
P 

P 
P 

P 

Appendix 2 - Alignment of CLOs with ELOs A-31



I =
 E

LO
 is

 in
tro

du
ce

d 
& 

as
se

ss
ed

   
   

   
   

   
R 

= 
EL

O 
is 

re
inf

or
ce

d 
& 

as
se

ss
ed

   
   

   
   

   
P 

= 
EL

O 
is 

pr
ac

tic
ed

 &
 a

ss
es

se
d 

   
   

   
   

  M
 =

 L
ev

el
 o

f M
as

te
ry 

is 
as

se
ss

ed
 

 No
. 

Co
de

 
Su

bj
ec

t 
Cr

ed
its

  
(le

ct
ur

e-
la

b-
se

lf 
st

ud
y)

 
Ex

pe
ct

ed
 L

ea
rn

in
g 

Ou
tc

om
es

 (E
LO

) 
1 

2 
3 

4 
5 

6 
7 

8 
(2

) S
el

ec
tiv

e 
co

ur
se

s 
5 

SC
PY

 5
10

 
Ad

va
nc

ed
 M

at
he

m
at

ica
l M

et
ho

ds
 fo

r P
hy

sic
ist

s 
3 

(3-
0-

6)
 

R 
R 

R 
R 

R 
I 

R 
I 

6 
SC

PY
 5

22
 

Ad
va

nc
ed

 Q
ua

nt
um

 M
ec

ha
nic

s 
3 

(3-
0-

6)
 

R 
R 

R 
R 

R 
I 

R 
I 

7 
SC

PY
 5

84
 

Ad
va

nc
ed

 S
eis

m
ic 

Ex
pl

or
at

ion
 

3 
(3-

0-
6)

 
R 

R 
R 

R 
R 

I 
R 

I 
8 

SC
PY

 6
11

 
Ad

va
nc

ed
 A

to
m

ic 
Ph

ys
ics

 
3 

(3-
0-

6)
 

R 
R 

R 
R 

R 
I 

R 
I 

9 
SC

PY
 6

13
 

Co
m

pu
ta

tio
na

l P
hy

sic
s I

I 
3 

(3-
0-

6)
 

R 
R 

R 
R 

R 
I 

R 
I 

10
 

SC
PY

 6
57

 
Ad

va
nc

ed
 C

on
de

ns
ed

 M
at

te
r P

hy
sic

s 
3 

(3-
0-

6)
 

R 
R 

R 
R 

R 
I 

R 
I 

11
 

SC
PY

 6
80

 
Se

le
ct

ed
 T

op
ics

 in
 A

str
op

hy
sic

s 
3 

(3-
0-

6)
 

R 
R 

R 
R 

R 
I 

R 
I 

12
 

SC
PY

 6
81

 
Se

le
ct

ed
 T

op
ics

 in
 A

str
on

om
y 

3 
(3-

0-
6)

 
R 

R 
R 

R 
R 

I 
R 

I 
13

 
SC

PY
 6

82
 

Se
le

ct
ed

 T
op

ics
 in

 P
hy

sic
s E

du
ca

tio
n 

3 
(3-

0-
6)

 
R 

R 
R 

R 
R 

I 
R 

I 
14

 
SC

PY
 6

83
 

Se
le

ct
ed

 T
op

ics
 in

 T
hin

 F
ilm

 a
nd

 S
ur

fa
ce

 P
hy

sic
s 

3 
(3-

0-
6)

 
R 

R 
R 

R 
R 

I 
R 

I 
15

 
SC

PY
 6

84
 

Se
le

ct
ed

 T
op

ics
 in

 G
eo

ph
ys

ics
 

3 
(3-

0-
6)

 
R 

R 
R 

R 
R 

I 
R 

I 
16

 
SC

PY
 6

85
 

Se
le

ct
ed

 T
op

ics
 in

 L
as

er
 A

pp
lic

at
ion

s 
3 

(3-
0-

6)
 

R 
R 

R 
R 

R 
I 

R 
I 

17
 

SC
PY

 6
86

 
Se

le
ct

ed
 to

pic
s i

n 
No

nl
ine

ar
 P

he
no

m
en

a 
3 

(3-
0-

6)
 

R 
R 

R 
R 

R 
I 

R 
I 

18
 

SC
PY

 6
87

 
Se

le
ct

ed
 T

op
ics

 in
 P

hy
sic

s 
3 

(3-
0-

6)
 

R 
R 

R 
R 

R 
I 

R 
I 

19
 

SC
PY

 6
88

 
Se

le
ct

ed
 T

op
ics

 in
 A

pp
lie

d 
Ph

ys
ics

 
3 

(3-
0-

6)
 

R 
R 

R 
R 

R 
I 

R 
I 

(3
) D

iss
er

ta
tio

n 
20

 
SC

PY
 6

99
 

Di
ss

er
ta

tio
n 

36
 (0

-1
08

-0
) 

M 
M 

M 
M 

M 
M 

M 
M 

21
 

SC
PY

 7
99

 
Di

ss
er

ta
tio

n 
48

 (0
-1

44
-0

) 
M 

M 
M 

M 
M 

M 
M 

M 
 

Appendix 2 - Alignment of CLOs with ELOs A-32




