
WC-11-16 : 1.0 XFe,

WC-LMC-11-16 : 0.5 XFe,

WC-SMC-11-16 : 0.2 XFe,

-12

-10

-8

-6

-4

-2

2.5 3.0 3.5 4.0 4.5
 log λ [A

o
]

lo
g 

f λ [
er

g 
s-1

 c
m

-2
 Ao

-1
] i

n 
10

 p
c

He
II 

10
 - 

2
Ly

δ
He

II 
9 

- 2
He

II 
8 

- 2
Ly

γ
Ne

 V
II 

2p
2

1 D 
- 2

s2
p1 Po

CI
II 

2s
2p

1 Po  - 
2s

21
S

O 
I

He
II 

7 
- 2

He
II 

6 
- 2

Ly
β

O 
VI

 2
p2 Po  - 

2s
2 S

S 
IV

 3
s3

p22
D 

- 3
s2 3p

2 Po

He
II 

5 
- 2

P 
V 

3p
 - 

3s
F

VI
 1 D 

- 1 Po

CI
V 

 4
f2 Fo  - 

3d
2 D

CI
II 

2p
2

3 P 
- 2

s2
p3 Po

Ly
α

N 
V 

2 Po  31
/ 2-

2 S1 / 2
C 

III
 2

p2  1 S 
- 2

p 
1 PO

 

C 
IV

 7
 - 

4 

O 
V 

2p
2  1 D 

- 2
p 

1 PO
 

C 
III

 3
p’ 

3 P 
- 3

p 
3 PO

 

C 
IV

 2
p 

2 PO
 - 

2s
 2 S 

C 
III

 3
d’ 

3 FO
 - 

3d
 3 D 

Ly
α

N 
V 

2 Po  31
/ 2-

2 S1 / 2
C 

III
 2

p2  1 S 
- 2

p 
1 PO

 

C 
IV

 7
 - 

4 

O 
V 

2p
2  1 D 

- 2
p 

1 PO
 

C 
III

 3
p’ 

3 P 
- 3

p 
3 PO

 

C 
IV

 2
p 

2 PO
 - 

2s
 2 S 

C 
III

 3
d’ 

3 FO
 - 

3d
 3 D 

0

1

2

3

4

5

6

7

8

9
10

1000 1200 1400 1600

N
o

rm
a

liz
e

d
 f

lu
x

He
 II

 5
 - 

3

O 
IV

 3
d 

2 D 
- 3

p 
2 PO

 
O 

VI
 7

 - 
6

C 
IV

 9
 - 

6

O 
IV

 3
d’ 

4 FO
 - 

3p
’ 4 D 

H
1

0
O 

VI
 3

p 
2 PO

 - 
3s

 2 S
H9 H8 N

e
V

II
Hε He

 II
 1

2 
- 4

Hδ C 
III

 5
 - 

4
He

 II
 1

1 
- 4

He
 II

 1
0 

- 4
Hγ Ne

 V
III

 9
l -

 8
k

O 
VI

 1
0 

- 8
He

 II
 9

 - 
4

Ne
 V

II 
11

 - 
9

C 
IV

 6
 - 

5
N 

V 
3p

 2 P3 / 2 -
 3

s 
2 S1 / 2

C 
III

 3
p 

3 PO
 - 

3s
 3 S 

He
 II

 4
 - 

3

He
 II

 8
 - 

4
Hβ N 

V 
16

.7
FI

2-
15

.6
DH

2

C 
IV

 6
s 

2 S 
- 5

p 
2 PO

10x

0

1

2

3

4

5

6

7

8

9
10

3200 3400 3600 3800 4000 4200 4400 4600 4800 5000

N
o

rm
a

liz
e

d
 f

lu
x

C 
IV

 6
s 

2 S 
- 5

p 
2 PO

O 
V 

3p
 1 PO

 - 
3s

 1 S

O 
VI

 8
 - 

7 

He
 II

 7
 - 

4
C 

IV
 1

0 
- 7

O 
V 

3d
 3 D 

- 3
p 

3 PO
 

C 
III

 3
d 

1 D 
- 3

p 
1 Po  

C 
IV

 3
s 

2 S 
- 3

p 
2 PO

 

Ne
 V

III
 1

0m
 - 

9l

N 
IV

 2
s4

s 
- 2

s4
p 

3 S 
- 3 Po

O 
V 

p3
d’*

3F
3 

- p
3p

’_3
D2

He
 II

 1
4 

- 5

He
 II

 6
 - 

4
Hα C 

III
 3

p’ 
3 D 

- 3
s’ 

3 PO
 

C 
IV

 9
2 D-

72 P 
   

 

CI
V9

2 F-
72 D 

   
 

CI
V9

2 HI
K-

72 GH
I  

   

10x10x

0

1

2

3

4

5

6

7

8

9
10

5000 5250 5500 5750 6000 6250 6500 6750 7000 7250
λ / A

o

N
o

rm
a

liz
e

d
 f

lu
x



N 
IV

4F
3.

32
 - 

N 
IV

4D
3.

28

He
 II

 1
5 

- 8
He

 I 
6p

 3 P 
- 4

s 
3 S

He
 I 

2p
 1 P 

- 2
s 

1 S
He

 I 
7d

 3 D 
- 4

p 
3 P

He
 I 

4s
 3 S 

- 3
p 

3 P
He

 I 
4s

 1 S 
- 3

p 
1 P

He
 I 

7s
 3 S 

- 4
p 

3 P
He

 I 
7p

 1 P 
- 4

d 
1 D

He
 I 

7f
 3 F 

- 4
d 

3 D
He

 I 
7f

 1 F 
- 4

d 
1 D

He
 I 

7g
 1 G 

- 4
f 1 F

He
 I 

7g
 3 G 

- 4
f 3 F

He
 II

 1
4 

- 8
He

 I 
7d

 1 D 
- 4

f 1 F
He

 I 
7d

 3 D 
- 4

f 3 F
H 

I 7
 - 

4
He

 II
 2

3 
- 9

He
 I 

7p
 3 P 

- 4
d 

3 D
He

 I 
7d

 1 D 
- 4

p 
1 P

He
 II

 1
0 

- 7
He

 II
 2

2 
- 9

He
 I 

7s
 1 S 

- 4
p 

1 P
N 

III
 5

p 
2 P 

- 5
s 

2 S
He

 II
 2

1 
- 9

He
 I 

6p
 1 P 

- 4
s 

1 S
He

 II
 2

0 
- 9

He
 II

 1
3 

- 8

He
 II

 1
9 

- 9

WC-11-16 : 1.0 XFe,

WC-LMC-11-16 : 0.5 XFe,

WC-SMC-11-16 : 0.2 XFe,

0

1

2

3

4

5

6

7

2.0 2.1 2.2 2.3 2.4

N
o

rm
a

liz
e

d
 f

lu
x

C4
4p

*2
P3

/2
 - 

C 
IV

 4
S.

.6
C4

4p
*2

P1
/2

 - 
C 

IV
 4

S.
.6

He
 I 

10
p 

3 P 
- 4

s 
3 S

He
 II

 9
 - 

6

He
 II

 1
4 

- 7

He
 I 

9p
 3 P 

- 4
s 

3 S
H 

I 2
2 

- 4
He

 I 
4p

 1 P 
- 3

s 
1 S

H 
I 2

1 
- 4

He
 I 

4d
 1 D 

- 3
s 

1 S
H 

I 2
0 

- 4
H 

I 1
9 

- 4
H 

I 1
8 

- 4
H 

I 1
7 

- 4
H 

I 1
6 

- 4
H 

I 1
5 

- 4
He

 II
 1

3 
- 7

He
 I 

12
d 

3 D 
- 4

p 
3 P

He
 I 

15
s 

1 S 
- 4

p 
1 P

He
 I 

14
p 

1 P 
- 4

d 
1 D

He
 I 

14
p 

3 P 
- 4

d 
3 D

He
 I 

14
d 

3 D 
- 4

f 3 F
He

 I 
14

d 
1 D 

- 4
f 1 F

H 
I 1

4 
- 4

He
 I 

10
p 

1 P 
- 4

s 
1 S

He
 I 

8p
 3 P 

- 4
s 

3 S
He

 II
 2

6 
- 8

H 
I 1

3 
- 4

He
 I 

11
d 

3 D 
- 4

p 
3 P

He
 I 

13
d 

1 D 
- 4

p 
1 P

He
 II

 2
5 

- 8
He

 II
 2

4 
- 8

H 
I 1

2 
- 4

N3
 2

0 
- N

3 
16

N3
 2

0.
J3

/2
 - 

N3
 1

6.
J3

/2
He

 II
 2

3 
- 8

He
 I 

9p
 1 P 

-  
4s

1 S
He

 I 
10

d 
3 D 

- 4
p 

3 P
N 

05
.4

5.
.2

 - 
N 

05
.3

7
He

 II
 2

2 
- 8

He
 I 

11
d 

3 D 
- 4

f 3 F
He

 I 
11

d 
1 D 

- 4
f 1 F

H 
I 1

1 
- 4

He
 I 

10
s3 S 

- 4
p 

3 P
He

 II
 1

2 
- 7

He
I 4

d3 D 
   

- 3
p 

3 P
He

 II
 2

1 
- 8

He
 I 

10
p1 P 

- 4
d1 D

He
 I 

10
f3 F 

- 4
d3 D

He
 I 

10
f1 F 

- 4
d1 D

He
 I 

10
g3 G 

- 4
f3 F

He
 I 

10
g1 G 

- 4
f1 F

He
 I 

10
d1 D 

- 4
f1 F

He
 II

 2
0 

- 8
H 

I 1
0 

- 4
He

 I 
10

p 
3 P 

- 4
d3 D

He
 I 

9d
 3 D 

- 4
p 

3 P

0

1

2

3

1.5 1.6 1.7 1.8

N
o

rm
a

liz
e

d
 f

lu
x

He
 I 

7p
 1 P 

- 3
d 

1 D
He

 I 
7f

 3 F 
- 3

d 
3 D

He
 I 

7f
 1 F 

- 3
d 

1 D
He

 II
 1

4 
- 6

H 
I 7

 - 
3

He
 I 

7p
3 P 

- 3
d3 D

He
 II

 5
 - 

4
He

 I 
16

d3 D 
- 3

p3 P
He

 II
 1

3 
- 6

He
 I 

6s
 3 S 

- 3
p 

3 P

NI
V 

24
.J

=1
 - 

NI
V 

18
.J

=2
NI

V 
24

.J
=2

 - 
NI

V 
18

.J
=2

He
 I 

2p
3 P 

- 2
s3 S

He
 I 

6p
 1 P 

- 3
d1 D

He
 I 

6f
 3 F 

- 3
d3 D

He
 I 

6f
 1 F 

- 3
d1 D

He
 II

 1
2 

- 6
H 

I 6
 - 

3
He

 I 
6p

 3 P 
- 3

d3 D
He

 I 
5p

 1 P 
- 3

s3 S
He

 I 
6d

 1 D 
- 3

p3 P
HE

I 6
s 

1 S 
- 3

p 
1 P

N3
7P

 2
PO

   
- N

33
S"

2P
3/

2
He

 II
 7

 - 
5

N 
05

.6
5 

- N
 0

5.
46

He
 II

 1
1 

- 6

N 
IV

 4
D1

 - 
4F

1
He

 I 
5d

3 D 
- 3

p3 P
He

 II
 2

6-
 7

N3
4.

36
 - 

N3
 3

1
He

 II
 2

5 
- 7

C 
33

D1
FP

32
 - 

C 
33

P1
DP

28
He

 II
 2

4 
- 7

He
 II

 2
3 

- 7
He

 II
 2

2 
- 7

He
 I 

4p
3 P 

- H
e 

I 3
s3 S

He
 II

 2
1 

- 7

He
 II

 2
0 

- 7
He

 I 
5p

1 P 
- 3

d1 D
He

 I 
5f

3 F 
- 3

d3 D
He

 I 
5f

1 F 
- 3

d1 D
He

 II
 1

0 
- 6

H 
I 5

 - 
3

HE
I 5

s3 S 
- 3

p3 P
He

 II
 1

9 
- 7

He
 I 

5d
1 D 

- 3
p1 P

He
 I 

5d
3 D 

- 3
d3 D

He
 II

 1
8 

- 7

He
 I 

5s
1 S 

- 3
p1 P

He
 II

 1
7 

- 7
0

1

2

3

4

5

1.0 1.1 1.2 1.3
λvac   / µm

N
o

rm
a

liz
e

d
 f

lu
x

C 
III

 4
d 

3 D 
- 3

p 
3 PO

 
He

 II
 3

 - 
2

C 
IV

 6
 - 

4f
 2 FO

 
C 

IV
 6

 - 
4d

 2 D 

O 
V 

2p
2  3 P 

- 2
p 

1 PO
 

C 
IV

 1
0 

- 5
 

C 
III

 2
p 

1 Po  - 
2s

2  1 S

C 
III

 4
s 

3 S 
- 3

p 
3 PO

 

O 
VI

 6
GH

 - 
5F

G

Ne
 V

I 3
d 

2 D-
 3

p 
2 P

C 
IV

 8
 - 

5 O 
IV

 5
g 

2 G 
- 4

f 2 FO

C 
IV

 5
 - 

4 He
 II

 6
 - 

3

O 
V 

3p
 3 P0  - 

3s
 3 S 

O 
IV

 3
p’ 

4 S 
- 3

s’ 
4 P 

C 
IV

 7
 - 

5 O 
IV

 3
d’ 

2 DO
 - 

3p
’ 2 P 

C 
III

 4
d 

3 D 
- 3

p 
3 PO

 
He

 II
 3

 - 
2

C 
IV

 6
 - 

4f
 2 FO

 
C 

IV
 6

 - 
4d

 2 D 

O 
V 

2p
2  3 P 

- 2
p 

1 PO
 

C 
IV

 1
0 

- 5
 

C 
III

 2
p 

1 Po  - 
2s

2  1 S

C 
III

 4
s 

3 S 
- 3

p 
3 PO

 

O 
VI

 6
GH

 - 
5F

G

Ne
 V

I 3
d 

2 D-
 3

p 
2 P

C 
IV

 8
 - 

5 O 
IV

 5
g 

2 G 
- 4

f 2 FO

C 
IV

 5
 - 

4 He
 II

 6
 - 

3

O 
V 

3p
 3 P0  - 

3s
 3 S 

O 
IV

 3
p’ 

4 S 
- 3

s’ 
4 P 

C 
IV

 7
 - 

5 O 
IV

 3
d’ 

2 DO
 - 

3p
’ 2 P 

0

1

2

3

4

5

6

7

8

9
10

1600 1800 2000 2200 2400 2600 2800 3000
λ / A

o

N
o

rm
a

liz
e

d
 f

lu
x


