
●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●

●

●

● ●

●
●

●

●
●

●

●●
●

●
●

●

●●

●

●

●
●

●●

●●

●●●

●

●●

●

●

●

●
● ●

●

●

●

●

●

●

●

●
●

● ●

● ●

●
●

●

●
●

●

●

● ●

●

●

●
● ●
●● ●

●

● ●●
●

●●
●

●

●

●

●

●

●

●

●

●

● ●

●

●

●
●

●

●● ●
●

●

●

●● ●
●

●●
●●

●

●
●

●
●

● ●●

●
●

●

● ●

●

●
●● ●

●
● ●●

●

●
●

●

●
●

●

●

●
●

●●
●

●
● ●

●

●●

●
●

●

●

●
●

●

●

●●

●

●

●

●

●
●

●●
●

●

●●

●

●●

●
●●

●

●
●●

●●

●

●

●
● ●

●

●●
●

●

●●

●

●

●

●

●

●

● ●

● ●

●

●

●

●
● ●

● ●

●

●
●

●●

●

●

●
●

●

●

●

●
●

●

●
●

●

●

●

●

●

●
●

●

●
●

●

●
●

●

●
●

●

●
●

●

●

●

●●
●

●

●

●
●

● ●

●

●

●

● ●

●

●● ●
●

●

●

●
●

●
●

●

●

●

●

●
●

● ●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●
●

●

●
●

●

●
●

●●
●

●

●
●

● ●

●

●

●
●

●●

●●

●
●

●
●

●

●
●

●●

●

●

●

●

●

●
●

●
●

●

●

●

● ●

●

●

●

●

●

●
●

●
●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●
●●

●

●

●
●

●

●

●

●

●
●

●

●

●
●

●
●●

● ●
●

●

●

●

●
●

●

●

●

●●

●

●
●

●

●

●

●
●

●

●

● ●

●

●

●
●

●

●●

●

●
●

●

●

●

●

● ●

●●

●

●

●

●

●

● ●
●

●

●

●

●

●
●

●

●
●

●

●

●

●●

●

●

●
●●

● ●
●

●

●
●

●

●

●
●

●
●

●

●

●

●
●

●

●

●
●

●

●

● ●

●
● ●

●●

●

●
●

●

●

●

●
●

●

●
●

●

●

●●
●

●

●
●

●

●

●
●

●

●
●

●

●

●

●

● ●

●● ●
●●

●

●

●
●

●● ●

●

●
●

●
● ●

●

●

●

●
●

●
●

●

●

●
●

●
●

●
●

●

●

●

●
●

●●
●●

●
●

●
●

●
● ● ●

●

●

●
●

●

●

●

●

●

●
●

●
● ●

●

●

● ●●
●

●

●

●

●
●●

●

●

●

●

●

●● ●

● ●
●

●
●

●
●

●
●●

●

●

●

●
●

●

●
●

●

●

●

●●
●

●
●

● ●
●

●●

●●
● ●●

●●

●

●
●

●●

●

●

●

●●●

●

● ●
● ●

●
●

● ●●

●

●
●

●

●

●

●
●

●

●

●
●

●●
●

●

●

●

●●

●

● ●

●

●

●

●

●●

●

●

●●
●

●
●

●

●
●

●

●

●
●

●

●

●

●

●●
●●

●

●
●

●

●
●

●
●

●

●

●
●

● ●●●
●

●

●
●

●

●

●

●
●

●

●

●

●●
●●

●

●
●

●
●

●

●

●

● ●

●

●
●

●

● ●

●

●

●
●

●

●

●

●
●

●
●

●

●
● ●

●

●
●

●
●

●
●

●
●

●

●
● ●

●
●

●

●
●●

●

●● ●

●

●

●

●

●

●●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●
●

●

●

●
●

●

●
●

●
●

●
●

●

●

●

●

●
●

●

●

●
●

●

●

●●

●

●

●

●

● ●
●

●

●
●

●●

●
●

●
●

●

●

●
●

●

●
●

●

●

●

●

●●
●●

●
●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●
●

● ●

●

●

●

●

●
●

●
●

●●

●

●

●
●

●

●
●

●

●

●

●

●

●

● ●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●●

●●

●

●

●

●
●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●

●●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●●

●
●●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

● ●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

● ●

●

●

●

●

●

● ●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●● ●

●

●

●
●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●

●

●

●●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●●

●
●●●● ● ●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●●

● ● ●●

●

● ●●

●
●

●●●● ●
●

●

●
●●

●● ●
●

●●
●

●
●

●

● ●
●

●
●●● ●

●●
●●

●
● ● ● ●●● ●

●

●
● ●

●● ●
●

● ●

●

●● ● ●
●

●
●● ●

●

●
●

●● ●●●●
●

●
●● ●●

●
●

●
●

●
●

●●●
● ●

●● ●
●

●
●

●
●●●

●

●
●

●
●

●

●
●●●

●
● ●

●
●

● ●●
●

● ●
● ●●

● ●● ● ●
●

●● ●
● ●

●
● ●

●
●

● ●●● ●
●

●

●
●

●●
●●●

●
●● ●● ●

● ●● ●

●

● ●● ●

●

● ●●●●
●

●

●
● ●

●
●
●

●

●
●

●●●
●

● ● ●
● ●

● ●●
● ●

● ● ● ●●● ●
●●● ●●

●
●

●
●● ●

●
●● ●

●●●
●

●●●
● ●●●●●

●
● ●

●
●● ●● ● ●●

●
●

●
●● ●

●
● ● ●

●●

●

●
●

● ●

●
● ●●●

● ●
●

●● ● ●

●

● ●● ●
●

●
●

●●● ●

●●
●

●
●

● ●

●

●
●

●
● ● ●

●

● ●
● ●

●●
●●

●
●●

●● ● ●●●●
●● ●●

●●●●●
●● ●●

●
●

●● ●●●

●
●

●
●

●
● ● ●

●

●

● ●
●●● ●●

●
●●

● ●● ●● ●●●
●

●

●

●●
●

●
●

● ●

●

●●
●● ●

● ●●●
●

● ●● ●
● ●

●

●
●

●

● ●
● ●

●● ● ●
● ●● ●

●

●
●

● ●
●

●
●●● ●

●
● ● ●●● ●● ● ●● ●

●
●● ●

● ●●●● ●●
●

● ●
● ●

●
●

●
●

●● ●
●

● ● ●
● ●●

●

●
●

●●
●

●●
●●●

●

●●
●

●
● ●

● ●●

●
●

● ●
●

● ● ●
●

● ● ●● ●●● ●●● ●●
●●

● ●●● ● ●●● ●
●●

●
●

●● ● ●
●●● ●

●
●●●

● ●

●
● ●● ●● ●●● ●

●
● ●

●●
●

●
●● ● ●●●●

●
●● ● ●●● ●

●
● ●●

●
●●

● ● ●● ●
●●●● ●

●
●

●● ●● ●●
●

●●●● ●● ●● ●

● ●
●

●

●
● ● ● ●

● ● ●
●

● ●●
●

●
● ●

●
●

● ●
●

● ●
●

●●
●

●●
●

●
●

●

● ●
●

●
●●

●
● ●● ●

●

●

●
●

●
●

●●● ●
●

●
●

●
●●

●
● ●●●● ●● ●

● ●● ●●
● ●

●
●

●●
●

●●

● ●
● ●●

●
●

●●
●

●●
●● ●●

●●● ●
● ●

●
●

● ● ●● ●
●

●● ● ● ●
●●

● ●
●

●● ●
●

●
●● ●

● ●●
●

●
●● ●

●
●●

● ●●
●● ● ●● ● ●● ●●

●●
●
● ●

●
●
●●●

●
●

● ●● ●
●

●
●

●●
●●●

●
● ●

● ●●● ●●
●

●●● ● ●
●

●
●● ●●● ●

●

● ●● ●●
●

● ● ●
● ●

●●
● ●

●

●●
●●

●
●● ●● ●●●

●
●● ●● ●

●● ● ●● ●● ●● ●
●● ●● ●●●●

● ● ●
●

●
●

●●● ● ●● ●●● ●● ●●●●●
●●● ● ●

●
● ●●●● ●●●

●
●

●● ●
●●●

●●● ● ●●●● ● ●●

● ●●
●

●
●

●
●

●

●
●

● ●●
●

●
●

● ●●
●

●
●

●
● ●

● ● ●
● ●

● ●
●

●
●● ● ●

●
●

●
● ●●●● ● ●●

●

●
●

●
●

●●●●●
●

●
●

● ●
●

●
●

●
●●

●●
●

● ●●
●

●
●

●
●

●● ●● ●●
●

●●

●
●

● ●

●
●

● ●●●●

20

40

60

80

0

5

10

15

20

25

F
eC

rT
iY

F
eY

−
hi

0.0 2.5 5.0 7.5 10.0
Radius nm

C
r 

C
on

te
nt

 a
t%

Composition
●

●

Corrected
Uncorrected


