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on Ptychography.2

3
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S1 Equations governing ptychographic imaging experi-5

ment employing a zone plate geometry formulated6

under Fourier Optics Framework7

Using Fourier optics framework to simulate ptychographic imaging experiment under par-8

tial coherence, incoming plane waves from various points on the source initially interact with9

the Fresnel’s zone plate, central beam stop ensemble. The exit wave emerging from this will10

propagate further till it reaches the order sorting aperture (OSA). The exit wave emerging11

after interacting with OSA will further propagate to sample ultimately reaching the detector12

positioned in the far-field regime. The observed intensity will be the summation of all the in-13

tensities of all the point source contributions. Equations 1a - 1f showcase the aforementioned14

process.15

ψ
′

m,n(X, Y ) = ψm,n(X, Y )Γfzp+cbs, (1a)

ψnf1
m,n(X, Y ) = NFprop(ψ

′

m,n(X, Y ), Z1nf ), (1b)

ψnf2
m,n(X, Y ) = NFprop(ψ

nf1
m,n(X, Y )ΓOSA, Z2nf ), (1c)

ψff
m,n(X, Y ) = Fprop(ψ

nf2
m,n(X, Y )ΓSamp, Zff ), (1d)

Iffm,n(qx, qy) = |ψff
m,n(X, Y )|2, (1e)

Iffobs(qx, qy) =
∑
m

∑
n

∣∣∣∣Iffm,n(qx, qy)

∣∣∣∣2. (1f)
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S2 Horizontal and vertical slits employed to model Young’s16

double slit interference patterns.17

Fig. S1: Modeled Horizontal Slits.
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Fig. S2: Modeled vertical Slits.
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S3 Two Dimensional Fourier Optics Model (2DFOM)18

Vs One Dimensional Detector Space Model (1DDSM)19

Fig. S3: Plots showing source size vs visibility carried out employing 2DFOM vs 1DDSM. One
can see excellent agreement between both the models.
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S4 Reconstruction error under partial coherence condi-20

tions caused by an asymmetric source21

Fig. S4: Figure showing root mean square error of the reconstructed object vs source size used to
generate the data, the plot also hosts coherence length vs source size. The plot contains multiple
curves each plotted while varying the number of probe modes used in the reconstruction. A
shows the plot for 3 µm pinhole, B shows the same for 6 µm. Unlike the case where source is
symmetric (Fig 4, main manuscript), one can see that the error doesn’t monotonically increase
with increase in coherence length once the length breaches the confining optic’s extent. The
error is much more robust compared to its symmetric counterpart, the error however increases
after a certain point. Similar to its symmetric counterpart, employing higher probe modes
mitigates these effects.
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S5 Effects of employing multiple probe modes on the22

quality Ptychographic reconstructions under partial23

coherence conditions.24

Fig. S5: Effects of employing multiple probe modes on the quality Ptychographic reconstruc-
tions under partial coherence conditions. These reconstructions pertain to datasets generated
in the context of simulating the effects of coherence on ptychography.
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S6 Feedback from alignment camera.25

Fig. S6: Image of the sample as seen from the alignment (PCO, scintillator) camera as seen
under direct beam.
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S7 SEM images of Sample at multiple scales with corela-26

tion to ptychographic imaging at various geometries.27

Fig. S7: Figure showing SEM image of the imaging phantom. The areas highlighted under pink
has been imaged employing S-mode ptychography. The areas highlighted under yellow have
been imaged employing HR-mode ptychography.
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Fig. S8: Figure showing SEM and X-ray S-mode Ptychography reconstructions carried out on
various regions of interest on sample. S series showcase SEM images while P series showcase
ptychographic reconstructions.
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Fig. S9: Figure showing SEM and X-ray S-mode Ptychography reconstructions carried out on
various regions of interest on sample. S series showcase SEM images while P series showcase
ptychographic reconstructions.
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S8 Reconstructed Probes28

Fig. S10: Figure showing the first 3 eigen modes of orthogonalized probe function ordered in
terms of their power. The colour wheel shown in this figure represents the complex probe
function in its compound form where the intensity of the pixel is proportional to the amplitude
and hue to its phase. The probe shown in the S-mode corresponds to the reconstruction shown
in Fig S8 P3 and the one shown in HR-mode corresponds to reconstruction shown in Fig 5A.
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S9 SEM Imaging of Pin Holes.29

Fig. S11: SEM images of the pin holes employed to conduct X-ray ptychography.

13



S
n
o

R
ec
on

s
N
am

e
R
ec
o
n
s

P
ix
el

S
iz
e

(n
m
)

S
a
m
p
to

D
et
ec

(m
)

D
et
ec

P
ix
el

S
iz
e

(µ
m
)

p
ro
b
e

m
o
d
es

D
M

It
er
a
ti
o
n
s

F
o
u
ri
er

R
el
a
x
a
ti
o
n

F
a
ct
o
r

D
et
ec
to
r

C
ro
p

M
L

It
er
a
ti
o
n
s

M
a
x

P
h
o
to
n

C
o
u
n
t

E
x
p

T
im

e

1
S
2
0
2
4
0
1
2
5
2
0
5
6
4
5
2
5

6x
25
6
la
m
b
d
a
D
M

71
.7
0

5
.7
0

5
5
.0
0

3
1
5
0

0
.0
5

2
5
6

1
5
0

3
8
7
4
1
6
.0
0

2

2
S
2
0
2
4
0
1
2
5
2
0
5
6
4
5
2
5

6
x
2
5
6
sm

l
p
ro
b
e
fa
l

se
fr
lx
0
.5

.0
1
su
p
p
D

M

71
.7
0

5
.7
0

5
5
.0
0

5
7
5

0
.5
0

2
5
6

7
5

3
8
7
4
1
6
.0
0

2

3
S
2
0
2
4
0
1
2
5
2
0
5
6
4
5
5
1

2x
51
2
la
m
b
d
a
D
M

35
.8
5

5
.7
0

5
5
.0
0

3
1
5
0

0
.0
5

5
1
2

1
5
0

3
8
7
4
1
6
.0
0

2

4
S
2
0
2
4
0
1
2
5
2
2
5
4
2
8
2
5

6x
25
6
la
m
b
d
a
D
M

71
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

4
2
8
0
6
9
.0
0

2

5
S
2
0
2
4
0
1
2
5
2
2
5
4
2
8
2
5

6x
25
6
la
m
b
d
a
M
L

71
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

4
2
8
0
6
9
.0
0

2

6
S
2
0
2
4
0
1
2
5
2
2
5
4
2
8
5
1

2x
51
2
la
m
b
d
a
D
M

35
.8
5

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

4
2
8
0
6
9
.0
0

2

7
P
6

S
2
0
2
4
0
1
2
5
2
2
5
4
2
8
5
1

2x
51
2
la
m
b
d
a
M
L

35
.8
5

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

4
2
8
0
6
9
.0
0

2

8
S
2
0
2
4
0
1
2
6
1
3
3
2
3
2
2
5

6
x
2
5
6
la
m
b
d
a
ff
a
d
d

ex
t
D
M

71
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

6
7
1
5
3
2
.0
0

2

9
S
2
0
2
4
0
1
2
6
1
3
3
2
3
2
2
5

6
x
2
5
6
la
m
b
d
a
ff
a
d
d

ex
t
M
L

71
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

6
7
1
5
3
2
.0
0

2

10
S
2
0
2
4
0
1
2
6
1
3
3
2
3
2
2
5

6
x
2
5
6
la
m
b
d
a
sa
n
it

y
D
M

71
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

6
7
1
5
3
2
.0
0

2

11
S
2
0
2
4
0
1
2
6
1
3
3
2
3
2
2
5

6
x
2
5
6
la
m
b
d
a
sa
n
it

y
M
L

71
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

6
7
1
5
3
2
.0
0

2

12
S
2
0
2
4
0
1
2
6
1
3
3
2
3
2
5
1

2
x
5
1
2
la
m
b
d
a
.5

fr
l

x
D
M

35
.8
5

5
.7
0

5
5
.0
0

3
5
0
0

0
.5
0

5
1
2

5
0
0

1
5
2
9
5
7
1
.0
0

2

13
P
2
S
2
0
2
4
0
1
2
6
1
3
3
2
3
2
5
1

2
x
5
1
2
la
m
b
d
a
.5

fr
l

x
M
L

35
.8
5

5
.7
0

5
5
.0
0

3
5
0
0

0
.5
0

5
1
2

5
0
0

1
5
2
9
5
7
1
.0
0

2

14
S
2
0
2
4
0
1
2
6
1
5
1
8
2
4
1
0

2
4
x
1
0
2
4
o
p
ti

2
u
m
3
p

ro
b
e
D
M

17
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

1
0
2
4

5
0
0

2
6
5
2
8
3
.5
3

2

15
S
2
0
2
4
0
1
2
6
1
5
1
8
2
4
1
0

2
4
x
1
0
2
4
o
p
ti

2
u
m
3
p

ro
b
e
M
L

17
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

1
0
2
4

5
0
0

2
6
5
2
8
3
.5
3

2

T
ab

le
1:

R
ec
on

st
ru
ct
io
n
P
ar
am

et
er
s,
E
x
p
er
im

en
ta
l
D
at
as
et
s.

(P
ar
t
1
of

16
)

14



S
n
o

R
ec
o
n
s
N
a
m
e

R
ec
o
n
s

P
ix
el

S
iz
e

(n
m
)

S
a
m
p
to

D
et
ec

(m
)

D
et
ec

P
ix
el

S
iz
e

(µ
m
)

p
ro
b
e

m
o
d
es

D
M

It
er
a
ti
o
n
s

F
o
u
ri
er

R
el
a
x
a
ti
o
n

F
a
ct
o
r

D
et
ec
to
r

C
ro
p

M
L

It
er
a
ti
o
n
s

M
a
x

P
h
o
to
n

C
o
u
n
t

E
x
p

T
im

e

1
6

S
2
0
2
4
0
1
2
6
1
5
1
8
2
4
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
D

M

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

1
0
2
4

5
0
0

2
6
5
2
8
3
.5
3

2

1
7

S
2
0
2
4
0
1
2
6
1
5
1
8
2
4
2
5
6
x
2

5
6
la
m
b
d
a
.0
5
fr
lx

D
M

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

6
8
0
3
6
0
.0
0

2

1
8

S
2
0
2
4
0
1
2
6
1
5
1
8
2
4
2
5
6
x
2

5
6
la
m
b
d
a
.0
5
fr
lx

M
L

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

6
8
0
3
6
0
.0
0

2

1
9

S
2
0
2
4
0
1
2
6
1
5
1
8
2
4
5
1
2
x
5

1
2
la
m
b
d
a
.0
5
fr
lx

D
M

3
5
.8
5

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

2
6
5
2
8
3
.5
3

2

2
0

S
2
0
2
4
0
1
2
6
1
5
1
8
2
4
5
1
2
x
5

1
2
la
m
b
d
a
.0
5
fr
lx

M
L

3
5
.8
5

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

2
6
5
2
8
3
.5
3

2

2
1

S
2
0
2
4
0
1
2
6
1
5
1
8
2
4
5
1
2
x
5

1
2
o
p
ti

6
u
m

p
ro
b
e
1
0
p
r

D
M

3
5
.5
6

5
.6
5

5
5
.0
0

1
0

5
0
0

0
.0
5

5
1
2

5
0
0

2
6
5
2
8
3
.5
3

2

2
2
P
1
S
2
0
2
4
0
1
2
6
1
5
1
8
2
4
5
1
2
x
5

1
2
o
p
ti

6
u
m

p
ro
b
e
1
0
p
r

M
L

3
5
.5
6

5
.6
5

5
5
.0
0

1
0

5
0
0

0
.0
5

5
1
2

5
0
0

2
6
5
2
8
3
.5
3

2

2
3

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
6
u
m

p
r
n
d

.5
fr
lx

i
n
v
m
a
sk

o
ff

D
M

1
7
.7
8

5
.6
5

5
5
.0
0

3
3
0
0

0
.5
0

1
0
2
4

3
0
0

2
7
0
5
3
6
.4
4

2

2
4

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m
3
p
ro
b
e
.0

1
fr
lx

D
M

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
1

1
0
2
4

5
0
0

2
7
0
5
3
6
.4
4

2

2
5

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m
3
p
ro
b
e
.0

1
fr
lx

M
L

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
1

1
0
2
4

5
0
0

2
7
0
5
3
6
.4
4

2

2
6

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m
3
p
ro
b
e
.5

fr
lx

D
M

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.5
0

1
0
2
4

5
0
0

2
7
0
5
3
6
.4
4

2

2
7

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m
3
p
ro
b
e
.5

fr
lx

M
L

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.5
0

1
0
2
4

5
0
0

2
7
0
5
3
6
.4
4

2

2
8

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m
3
p
ro

b
e
0

.0
0
1
fr
lx

in
v
m
a
sk

o
ff

D
M

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
0
1

1
0
2
4

5
0
0

2
7
0
5
3
6
.4
4

2

2
9
P
3
S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m
3
p
ro
b
e
0
.

0
0
1
fr
lx

in
v
m
a
sk

o
ff

M
L

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
0
1

1
0
2
4

5
0
0

2
7
0
5
3
6
.4
4

2

3
0

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m
3
p
ro

b
e
0

.0
0
5
fr
lx

in
v
m
a
sk

o
ff

D
M

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
1

1
0
2
4

5
0
0

2
7
0
5
3
6
.4
4

2

T
ab

le
2:

R
ec
on

st
ru
ct
io
n
P
ar
am

et
er
s,
E
x
p
er
im

en
ta
l
D
at
as
et
s.

(P
ar
t
2
of

16
)

15



S
n
o
R
ec
o
n
s
N
a
m
e

R
ec
o
n
s

P
ix
el

S
iz
e

(n
m
)

S
a
m
p
to

D
et
ec

(m
)

D
et
ec

P
ix
el

S
iz
e

(µ
m
)

p
ro
b
e

m
o
d
es

D
M

It
er
a
ti
o
n
s

F
o
u
ri
er

R
el
a
x
a
ti
o
n

F
a
ct
o
r

D
et
ec
to
r

C
ro
p

M
L

It
er
a
ti
o
n
s

M
a
x

P
h
o
to
n

C
o
u
n
t

E
x
p

T
im

e

3
1

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m
3
p
ro
b
e
0
.

0
0
5
fr
lx

in
v
m
a
sk

o
ff

M
L

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
1

1
0
2
4

5
0
0

2
7
0
5
3
6
.4
4

2

3
2

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m
3
p
ro
b
e
0
.

0
5
fr
lx

in
v
m
a
sk

o
ff

D
M

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

1
0
2
4

5
0
0

2
7
0
5
3
6
.4
4

2

3
3

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m
3
p
ro
b
e
0
.

0
5
fr
lx

in
v
m
a
sk

o
ff

M
L

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

1
0
2
4

5
0
0

2
7
0
5
3
6
.4
4

2

3
4

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m
3
p
ro
b
e
0
.

5
fr
lx

in
v
m
a
sk

o
ff

D
M

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.5
0

1
0
2
4

5
0
0

2
7
0
5
3
6
.4
4

2

3
5

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m
3
p
ro
b
e
0
.

5
fr
lx

in
v
m
a
sk

o
ff

M
L

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.5
0

1
0
2
4

5
0
0

2
7
0
5
3
6
.4
4

2

3
6

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m
3
p
ro
b
e
D

M

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

1
0
2
4

5
0
0

2
7
0
5
3
6
.4
4

2

3
7

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m
3
p
ro
b
e
in

v
m
a
sk

o
ff

D
M

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

1
0
2
4

5
0
0

2
7
0
5
3
6
.4
4

2

3
8

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m
3
p
ro
b
e
M

L

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

1
0
2
4

5
0
0

2
7
0
5
3
6
.4
4

2

3
9

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
D

M

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

1
0
2
4

5
0
0

2
7
0
5
3
6
.4
4

2

4
0

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
5
3
6
x

1
5
3
6
o
p
ti

2
u
m
3
p
ro
b
e
.0

1
fr
lx

D
M

1
1
.8
5

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
1

1
5
3
6

5
0
0

2
7
0
5
3
6
.4
4

2

4
1

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
1
5
3
6
x

1
5
3
6
o
p
ti

2
u
m
3
p
ro
b
e
D

M

1
1
.8
5

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

1
5
3
6

5
0
0

2
7
0
5
3
6
.4
4

2

4
2

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
2
5
6
x
2

5
6
la
m
b
d
a
.0
5
fr
lx

D
M

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

6
7
6
1
7
4
.0
0

2

4
3

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
2
5
6
x
2

5
6
la
m
b
d
a
.0
5
fr
lx

M
L

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

6
7
6
1
7
4
.0
0

2

4
4

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
5
1
2
x
5

1
2
la
m
b
d
a
.0
5
fr
lx

D
M

3
5
.8
5

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

2
7
0
5
3
6
.4
4

2

4
5

S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
5
1
2
x
5

1
2
la
m
b
d
a
.0
5
fr
lx

M
L

3
5
.8
5

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

2
7
0
5
3
6
.4
4

2

T
ab

le
3:

R
ec
on

st
ru
ct
io
n
P
ar
am

et
er
s,
E
x
p
er
im

en
ta
l
D
at
as
et
s.

(P
ar
t
3
of

16
)

16



S
n
o

R
ec
on

s
N
am

e
R
ec
o
n
s

P
ix
el

S
iz
e

(n
m
)

S
a
m
p
to

D
et
ec

(m
)

D
et
ec

P
ix
el

S
iz
e

(µ
m
)

p
ro
b
e

m
o
d
es

D
M

It
er
a
ti
o
n
s

F
o
u
ri
er

R
el
a
x
a
ti
o
n

F
a
ct
o
r

D
et
ec
to
r

C
ro
p

M
L

It
er
a
ti
o
n
s

M
a
x

P
h
o
to
n

C
o
u
n
t

E
x
p

T
im

e

46
S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
5
1

2
x
5
1
2
o
p
ti

2
u
m

p
ro

b
e
D
M

35
.5
6

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

2
7
0
5
3
6
.4
4

2

47
S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
5
1

2
x
5
1
2
o
p
ti

2
u
m

p
ro

b
e
M
L

35
.5
6

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

2
7
0
5
3
6
.4
4

2

48
S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
5
1

2
x
5
1
2
o
p
ti

6
u
m

p
ro

b
e
10
p
r
D
M

35
.5
6

5
.6
5

5
5
.0
0

1
0

5
0
0

0
.0
5

5
1
2

5
0
0

2
7
0
5
3
6
.4
4

2

49
S
2
0
2
4
0
1
2
6
1
7
3
9
2
0
5
1

2
x
5
1
2
o
p
ti

6
u
m

p
ro

b
e
10
p
r
M
L

35
.5
6

5
.6
5

5
5
.0
0

1
0

5
0
0

0
.0
5

5
1
2

5
0
0

2
7
0
5
3
6
.4
4

2

50
S
2
0
2
4
0
1
2
6
2
0
3
2
1
9
1
0

2
4
x
1
0
2
4
o
p
ti

2
u
m
3
p

ro
b
e
D
M

17
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

1
0
2
4

5
0
0

2
7
3
4
9
3
.0
9

2

51
P
4
S
2
0
2
4
0
1
2
6
2
0
3
2
1
9
1
0

2
4
x
1
0
2
4
o
p
ti

2
u
m
3
p

ro
b
e
M
L

17
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

1
0
2
4

5
0
0

2
7
3
4
9
3
.0
9

2

52
S
2
0
2
4
0
1
2
6
2
0
3
2
1
9
1
0

2
4
x
1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
D
M

17
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

1
0
2
4

5
0
0

2
7
3
4
9
3
.0
9

2

53
S
2
0
2
4
0
1
2
6
2
0
3
2
1
9
2
5

6
x
2
5
6
la
m
b
d
a
.0
5
fr
l

x
D
M

71
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

2
7
3
4
9
3
.0
9

2

54
S
2
0
2
4
0
1
2
6
2
0
3
2
1
9
2
5

6
x
2
5
6
la
m
b
d
a
.0
5
fr
l

x
M
L

71
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

2
7
3
4
9
3
.0
9

2

55
S
2
0
2
4
0
1
2
6
2
0
3
2
1
9
5
1

2
x
5
1
2
o
p
ti

2
u
m

p
ro

b
e
D
M

35
.5
6

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

2
7
3
4
9
3
.0
9

2

56
S
2
0
2
4
0
1
2
6
2
0
3
2
1
9
5
1

2
x
5
1
2
o
p
ti

6
u
m

p
ro

b
e
10
p
r
D
M

35
.5
6

5
.6
5

5
5
.0
0

1
0

5
0
0

0
.0
5

5
1
2

5
0
0

2
7
3
4
9
3
.0
9

2

57
S
2
0
2
4
0
1
2
6
2
0
3
2
1
9
5
1

2
x
5
1
2
o
p
ti

6
u
m

p
ro

b
e
10
p
r
M
L

35
.5
6

5
.6
5

5
5
.0
0

1
0

5
0
0

0
.0
5

5
1
2

5
0
0

2
7
3
4
9
3
.0
9

2

58
S
2
0
2
4
0
1
2
6
2
0
3
2
1
9
2
5

6
x
2
5
6
la
m
b
d
a
.0
5
fr
l

x
D
M

71
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

6
7
1
0
3
3
.0
0

2

59
S
2
0
2
4
0
1
2
7
0
0
1
4
1
9
2
5

6
x
2
5
6
la
m
b
d
a
.0
5
fr
l

x
M
L

71
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

6
7
1
0
3
3
.0
0

2

T
ab

le
4:

R
ec
on

st
ru
ct
io
n
P
ar
am

et
er
s,
E
x
p
er
im

en
ta
l
D
at
as
et
s.

(P
ar
t
4
of

16
)

17



S
n
o

R
ec
o
n
s
N
a
m
e

R
ec
on

s
P
ix
el

S
iz
e

(n
m
)

S
a
m
p
to

D
et
ec

(m
)

D
et
ec

P
ix
el

S
iz
e

(µ
m
)

p
ro
b
e

m
o
d
es

D
M

It
er
a
ti
o
n
s

F
o
u
ri
er

R
el
a
x
a
ti
o
n

F
a
ct
o
r

D
et
ec
to
r

C
ro
p

M
L

It
er
a
ti
o
n
s

M
a
x

P
h
o
to
n

C
o
u
n
t

E
x
p

T
im

e

6
0

S
2
0
2
4
0
1
2
7
0
0
5
4
5
2
2
5
6
x
2

5
6
la
m
b
d
a
.0
5
fr
lx

D
M

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

6
7
1
1
2
8
.0
0

2

6
1

S
2
0
2
4
0
1
2
7
0
0
5
4
5
2
2
5
6
x
2

5
6
la
m
b
d
a
.0
5
fr
lx

M
L

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

6
7
1
1
2
8
.0
0

2

6
2
P
5

S
2
0
2
4
0
1
2
7
0
8
1
8
3
2
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
D

M

1
7
.7
8

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

1
0
2
4

5
0
0

2
4
0
0
2
6
.2
7

2

6
3

S
2
0
2
4
0
1
2
7
0
8
1
8
3
2
1
2
8
x
1

2
8
o
p
ti

2
u
m

p
ro
b
e
D
M

1
4
2
.2
4

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

1
2
8

5
0
0

2
4
0
0
2
6
.2
7

2

6
4

S
2
0
2
4
0
1
2
7
0
8
1
8
3
2
1
2
8
x
1

2
8
o
p
ti

2
u
m

p
ro
b
e
M
L

1
4
2
.2
4

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

1
2
8

5
0
0

2
4
0
0
2
6
.2
7

2

6
5

S
2
0
2
4
0
1
2
7
0
8
1
8
3
2
2
5
6
x
2

5
6
la
m
b
d
a
.0
5
fr
lx

D
M

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

2
4
0
0
2
6
.2
7

2

6
6

S
2
0
2
4
0
1
2
7
0
8
1
8
3
2
2
5
6
x
2

5
6
la
m
b
d
a
.0
5
fr
lx

M
L

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

2
4
0
0
2
6
.2
7

2

6
7

S
2
0
2
4
0
1
2
7
0
8
1
8
3
2
5
1
2
x
5

1
2
la
m
b
d
a
2
u
m

p
ro

b
e

D
M

3
5
.8
5

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

2
4
0
0
2
6
.2
7

2

6
8

S
2
0
2
4
0
1
2
7
0
8
1
8
3
2
5
1
2
x
5

1
2
la
m
b
d
a
2
u
m

p
ro

b
e

M
L

3
5
.8
5

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

2
4
0
0
2
6
.2
7

2

6
9

S
2
0
2
4
0
1
2
7
0
8
1
8
3
2
5
1
2
x
5

1
2
o
p
ti

2
u
m

p
ro
b
e
D
M

3
5
.5
6

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

2
4
0
0
2
6
.2
7

2

7
0

S
2
0
2
4
0
1
2
7
0
8
1
8
3
2
5
1
2
x
5

1
2
o
p
ti

2
u
m

p
ro
b
e
M
L

3
5
.5
6

5
.6
5

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

2
4
0
0
2
6
.2
7

2

7
1

S
2
0
2
4
0
1
2
7
0
8
1
8
3
2
5
1
2
x
5

1
2
o
p
ti

6
u
m

p
ro
b
e
1
0
p
r

D
M

3
5
.5
6

5
.6
5

5
5
.0
0

1
0

5
0
0

0
.0
5

5
1
2

5
0
0

2
4
0
0
2
6
.2
7

2

7
2

S
2
0
2
4
0
1
2
7
0
8
1
8
3
2
5
1
2
x
5

1
2
o
p
ti

6
u
m

p
ro
b
e
1
0
p
r

M
L

3
5
.5
6

5
.6
5

5
5
.0
0

1
0

5
0
0

0
.0
5

5
1
2

5
0
0

2
4
0
0
2
6
.2
7

2

7
3

S
2
0
2
4
0
1
2
7
1
0
0
5
0
8
2
5
6
x
2

5
6
la
m
b
d
a
.0
5
fr
lx

D
M

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

1
0
1
5
5
6
7
.0
0

2

7
4

S
2
0
2
4
0
1
2
7
1
0
0
5
0
8
2
5
6
x
2

5
6
la
m
b
d
a
.0
5
fr
lx

M
L

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

1
0
1
5
5
6
7
.0
0

2

T
ab

le
5:

R
ec
on

st
ru
ct
io
n
P
ar
am

et
er
s,
E
x
p
er
im

en
ta
l
D
at
as
et
s.

(P
ar
t
5
of

16
)

18



S
n
o

R
ec
o
n
s
N
a
m
e

R
ec
on

s
P
ix
el

S
iz
e

(n
m
)

S
a
m
p
to

D
et
ec

(m
)

D
et
ec

P
ix
el

S
iz
e

(µ
m
)

p
ro
b
e

m
o
d
es

D
M

It
er
a
ti
o
n
s

F
o
u
ri
er

R
el
a
x
a
ti
o
n

F
a
ct
o
r

D
et
ec
to
r

C
ro
p

M
L

It
er
a
ti
o
n
s

M
a
x

P
h
o
to
n

C
o
u
n
t

E
x
p

T
im

e

7
5

S
2
0
2
4
0
1
2
7
1
0
5
7
0
6
2
5
6
x
2

5
6
la
m
b
d
a
.0
5
fr
lx

D
M

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

9
7
0
4
2
4
.0
0

2

7
6

S
2
0
2
4
0
1
2
7
1
0
5
7
0
6
2
5
6
x
2

5
6
la
m
b
d
a
.0
5
fr
lx

M
L

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

9
7
0
4
2
4
.0
0

2

7
7

S
2
0
2
4
0
1
2
7
1
4
0
7
3
0
2
5
6
x
2

5
6
la
m
b
d
a
.0
5
fr
lx

D
M

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

6
7
3
8
6
8
.0
0

2

7
8

S
2
0
2
4
0
1
2
7
1
4
0
7
3
0
2
5
6
x
2

5
6
la
m
b
d
a
.0
5
fr
lx

M
L

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

6
7
3
8
6
8
.0
0

2

7
9

S
2
0
2
4
0
1
2
7
1
4
4
8
5
1
2
5
6
x
2

5
6
la
m
b
d
a
.0
5
fr
lx

M
L

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

6
7
5
9
9
9
.0
0

2

8
0

S
2
0
2
4
0
1
2
7
2
0
4
3
1
4
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro

b
e

D
M

2
6
.4
2

2
.1
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

4
2
0
7
0
.9
6

2

8
1

S
2
0
2
4
0
1
2
7
2
0
4
3
1
4
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

4
2
0
7
0
.9
6

2

8
2

S
2
0
2
4
0
1
2
7
2
0
4
3
1
4
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

4
2
0
7
0
.9
6

2

8
3

S
2
0
2
4
0
1
2
7
2
0
4
3
1
4
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro

b
e

M
L

2
6
.4
2

2
.1
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

4
2
0
7
0
.9
6

2

8
4

S
2
0
2
4
0
1
2
7
2
2
5
5
1
2
1
2
8
x
1

2
8
la
m
b
d
a
2
u
m

p
ro

b
e

D
M

1
4
3
.4
0

5
.7
0

5
5
.0
0

3
2
5

0
.0
5

1
2
8

2
5

8
9
5
8
4
.4
0

5

8
5

S
2
0
2
4
0
1
2
7
2
2
5
5
1
2
1
2
8
x
1

2
8
la
m
b
d
a
2
u
m

p
ro

b
e

M
L

1
4
3
.4
0

5
.7
0

5
5
.0
0

3
2
5

0
.0
5

1
2
8

5
0
0

8
9
5
8
4
.4
0

5

8
6

S
2
0
2
4
0
1
2
7
2
2
5
5
1
2
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro

b
e

D
M

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

8
9
5
8
4
.4
0

5

8
7

S
2
0
2
4
0
1
2
7
2
2
5
5
1
2
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

8
9
5
8
4
.4
0

5

8
8

S
2
0
2
4
0
1
2
7
2
2
5
5
1
2
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

8
9
5
8
4
.4
0

5

8
9

S
2
0
2
4
0
1
2
7
2
2
5
5
1
2
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro

b
e

M
L

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

8
9
5
8
4
.4
0

5

T
ab

le
6:

R
ec
on

st
ru
ct
io
n
P
ar
am

et
er
s,
E
x
p
er
im

en
ta
l
D
at
as
et
s.

(P
ar
t
6
of

16
)

19



S
n
o

R
ec
o
n
s
N
a
m
e

R
ec
on

s
P
ix
el

S
iz
e

(n
m
)

S
a
m
p
to

D
et
ec

(m
)

D
et
ec

P
ix
el

S
iz
e

(µ
m
)

p
ro
b
e

m
o
d
es

D
M

It
er
a
ti
o
n
s

F
o
u
ri
er

R
el
a
x
a
ti
o
n

F
a
ct
o
r

D
et
ec
to
r

C
ro
p

M
L

It
er
a
ti
o
n
s

M
a
x

P
h
o
to
n

C
o
u
n
t

E
x
p

T
im

e

9
0

S
2
0
2
4
0
1
2
7
2
2
5
5
1
2
5
1
2
x
5

1
2
la
m
b
d
a
2
u
m

p
ro

b
e

D
M

3
5
.8
5

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

8
9
5
8
4
.4
0

5

9
1

S
2
0
2
4
0
1
2
7
2
2
5
5
1
2
5
1
2
x
5

1
2
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
D
M

3
5
.8
5

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

8
9
5
8
4
.4
0

5

9
2

S
2
0
2
4
0
1
2
7
2
2
5
5
1
2
5
1
2
x
5

1
2
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
M
L

3
5
.8
5

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

8
9
5
8
4
.4
0

5

9
3

S
2
0
2
4
0
1
2
7
1
4
4
8
5
1
2
5
6
x
2

5
6
m
a
st
er

D
M

7
1
.7
0

5
.7
0

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

6
7
5
9
9
9
.0
0

5

9
4

S
2
0
2
4
0
1
2
7
2
0
4
3
1
4
2
5
6
x
2

5
6
la
m
b
d
a
m
a
st
er

D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

4
2
0
7
0
.9
6

5

9
5

S
2
0
2
4
0
1
2
8
0
4
5
4
0
3
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

1
0
2
7
3
5
.2
0

5

9
6

S
2
0
2
4
0
1
2
8
0
4
5
4
0
3
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

1
0
2
7
3
5
.2
0

5

9
7

S
2
0
2
4
0
1
2
8
0
4
5
4
0
3
5
1
2
x
5

1
2
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
D
M

1
3
.4
6

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

1
0
2
7
3
5
.2
0

5

9
8

S
2
0
2
4
0
1
2
8
0
4
5
4
0
3
5
1
2
x
5

1
2
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
M
L

1
3
.4
6

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

1
0
2
7
3
5
.2
0

5

9
9

S
2
0
2
4
0
1
2
8
1
2
2
7
1
2
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

1
0
1
6
4
4
.4
7

5

1
0
0

S
2
0
2
4
0
1
2
8
1
2
2
7
1
2
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

1
0
1
6
4
4
.4
7

5

1
0
1

S
2
0
2
4
0
1
2
8
1
5
2
1
3
0
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

8
9
5
1
6
.3
0

5

1
0
2

S
2
0
2
4
0
1
2
8
1
5
2
1
3
0
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

8
9
5
1
6
.3
0

5

1
0
3

S
2
0
2
4
0
1
2
8
1
7
4
6
1
0
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

7
8
8
0
1
.0
9

5

1
0
4

S
2
0
2
4
0
1
2
8
1
7
4
6
1
0
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

7
8
8
0
1
.0
9

5

T
ab

le
7:

R
ec
on

st
ru
ct
io
n
P
ar
am

et
er
s,
E
x
p
er
im

en
ta
l
D
at
as
et
s.

(P
ar
t
7
of

16
)

20



S
n
o

R
ec
o
n
s
N
a
m
e

R
ec
on

s
P
ix
el

S
iz
e

(n
m
)

S
a
m
p
to

D
et
ec

(m
)

D
et
ec

P
ix
el

S
iz
e

(µ
m
)

p
ro
b
e

m
o
d
es

D
M

It
er
a
ti
o
n
s

F
o
u
ri
er

R
el
a
x
a
ti
o
n

F
a
ct
o
r

D
et
ec
to
r

C
ro
p

M
L

It
er
a
ti
o
n
s

M
a
x

P
h
o
to
n

C
o
u
n
t

E
x
p

T
im

e

1
0
5

S
2
0
2
4
0
1
2
8
1
8
3
4
0
1
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

9
8
2
2
0
.8
0

5

1
0
6

S
2
0
2
4
0
1
2
8
1
8
3
4
0
1
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

9
8
2
2
0
.8
0

5

1
0
7

S
2
0
2
4
0
1
2
8
1
8
3
4
0
1
5
1
2
x
5

1
2
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
D
M

1
3
.4
6

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

9
8
2
2
0
.8
0

5

1
0
8

S
2
0
2
4
0
1
2
8
1
8
3
4
0
1
5
1
2
x
5

1
2
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
M
L

1
3
.4
6

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

9
8
2
2
0
.8
0

5

1
0
9

S
2
0
2
4
0
1
2
8
1
9
0
8
5
0
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

1
0
3
8
8
6
.9
2

5

1
1
0

S
2
0
2
4
0
1
2
8
1
9
0
8
5
0
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

1
0
3
8
8
6
.9
2

5

1
1
1

S
2
0
2
4
0
1
2
8
1
9
0
8
5
0
5
1
2
x
5

1
2
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
D
M

1
3
.4
6

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

1
0
3
8
8
6
.9
2

5

1
1
2

S
2
0
2
4
0
1
2
8
1
9
0
8
5
0
5
1
2
x
5

1
2
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
M
L

1
3
.4
6

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

1
0
3
8
8
6
.9
2

5

1
1
3

S
2
0
2
4
0
1
2
8
1
9
4
3
0
4
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

1
0
2
8
5
2
.1
0

5

1
1
4

S
2
0
2
4
0
1
2
8
1
9
4
3
0
4
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

1
0
2
8
5
2
.1
0

5

1
1
5

S
2
0
2
4
0
1
2
8
1
9
4
3
0
4
5
1
2
x
5

1
2
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
D
M

1
3
.4
6

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

1
0
2
8
5
2
.1
0

5

1
1
6

S
2
0
2
4
0
1
2
8
1
9
4
3
0
4
5
1
2
x
5

1
2
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
M
L

1
3
.4
6

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

5
1
2

5
0
0

1
0
2
8
5
2
.1
0

5

1
1
7

S
2
0
2
4
0
1
2
8
2
0
1
7
5
5
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

1
0
4
4
8
9
.7
2

5

1
1
8

S
2
0
2
4
0
1
2
8
2
0
1
7
5
5
2
5
6
x
2

5
6
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0

0
.0
5

2
5
6

5
0
0

1
0
4
4
8
9
.7
2

5

T
ab

le
8:

R
ec
on

st
ru
ct
io
n
P
ar
am

et
er
s,
E
x
p
er
im

en
ta
l
D
at
as
et
s.

(P
ar
t
8
of

16
)

21



S
n
o

R
e
c
o
n
s
N
a
m
e

R
ec
o
n
s

P
ix
el

S
iz
e

(n
m
)

S
a
m
p
to

D
et
ec

(m
)

D
et
ec

P
ix
el

S
iz
e

(µ
m
)

p
ro
b
e

m
o
d
es

D
M

It
er
a
ti
o
n
s

F
o
u
ri
er

R
el
a
x
a
ti
o
n

F
a
ct
o
r

D
et
ec
to
r

C
ro
p

M
L

It
er
a
ti
o
n
s

M
a
x

P
h
o
to
n

C
o
u
n
t

E
x
p

T
im

e

1
1
9

S
2
0
2
4
0
1
2
8
2
0
1
7
5
5

5
1
2
x
5
1
2

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

1
3
.4
6

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

5
1
2

5
0
0

1
0
4
4
8
9
.7
2

5

1
2
0

S
2
0
2
4
0
1
2
8
2
0
1
7
5
5

5
1
2
x
5
1
2

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

1
3
.4
6

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

5
1
2

5
0
0

1
0
4
4
8
9
.7
2

5

1
2
1

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
1
0
p
r
D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

2
0
0
.0
0

0
.0
5

1
0
2
4

2
0
0

1
0
3
2
2
2
.1
2

5

1
2
2

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
1
0
p
r
M

L
6
.7
3

2
.1
4

5
5
.0
0

1
0

2
0
0
.0
0

0
.0
5

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
2
3

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
5

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
2
4

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
1

IP
M

F
D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
1

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
2
5

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
1

IP
M

F
M

L

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
1

1
0
2
4

2
5
0
0

1
0
3
2
2
2
.1
2

5

1
2
6

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
5

D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
5

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
2
7

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
5

IP
M

F
D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
5

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
2
8

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
5

IP
M

F
M

L

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
5

1
0
2
4

2
5
0
0

1
0
3
2
2
2
.1
2

5

1
2
9

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
5

M
L

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
5

1
0
2
4

2
5
0
0

1
0
3
2
2
2
.1
2

5

1
3
0

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
1

D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
1

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
3
1

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
1

M
L

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
1

1
0
2
4

2
5
0
0

1
0
3
2
2
2
.1
2

5

1
3
2

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.5

D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.5

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
3
3

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.5

M
L

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.5

1
0
2
4

2
5
0
0

1
0
3
2
2
2
.1
2

5

1
3
4

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
M

L

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
5

1
0
2
4

2
5
0
0

1
0
3
2
2
2
.1
2

5

1
3
5

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
3

p
r
fr
lx

0
.0
0
1

IP
M

F
D
M

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
0
1

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

T
ab

le
9:

R
ec
on

st
ru
ct
io
n
P
ar
am

et
er
s,
E
x
p
er
im

en
ta
l
D
at
as
et
s.

(P
ar
t
9
of

16
)

22



S
n
o

R
e
c
o
n
s
N
a
m
e

R
ec
o
n
s

P
ix
el

S
iz
e

(n
m
)

S
a
m
p
to

D
et
ec

(m
)

D
et
ec

P
ix
el

S
iz
e

(µ
m
)

p
ro
b
e

m
o
d
es

D
M

It
er
a
ti
o
n
s

F
o
u
ri
er

R
el
a
x
a
ti
o
n

F
a
ct
o
r

D
et
ec
to
r

C
ro
p

M
L

It
er
a
ti
o
n
s

M
a
x

P
h
o
to
n

C
o
u
n
t

E
x
p

T
im

e

1
3
6

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
3

p
r
fr
lx

0
.0
0
1

IP
M

F
M

L

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
0
1

1
0
2
4

2
5
0
0

1
0
3
2
2
2
.1
2

5

1
3
7

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
3

p
r
fr
lx

0
.0
0
5

IP
M

F
D
M

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
0
5

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
3
8

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
3

p
r
fr
lx

0
.0
0
5

IP
M

F
M

L

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
0
5

1
0
2
4

2
5
0
0

1
0
3
2
2
2
.1
2

5

1
3
9

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
3

p
r
fr
lx

0
.0
1

D
M

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
1

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
4
0

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
3

p
r
fr
lx

0
.0
1

M
L

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
1

1
0
2
4

2
5
0
0

1
0
3
2
2
2
.1
2

5

1
4
1

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
3

p
r
fr
lx

0
.0
5

D
M

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
4
2

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
3

p
r
fr
lx

0
.0
5

M
L

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

1
0
2
4

2
5
0
0

1
0
3
2
2
2
.1
2

5

1
4
3

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
3

p
r
fr
lx

0
.5

D
M

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.5

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
4
4

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
3

p
r
fr
lx

0
.5

M
L

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.5

1
0
2
4

2
5
0
0

1
0
3
2
2
2
.1
2

5

1
4
5

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
5

p
r
fr
lx

0
.0
0
1

IP
M

F
D
M

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.0
0
1

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
4
6

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
5

p
r
fr
lx

0
.0
0
1

IP
M

F
M

L

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.0
0
1

1
0
2
4

2
5
0
0

1
0
3
2
2
2
.1
2

5

1
4
7

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
5

p
r
fr
lx

0
.0
0
5

IP
M

F
D
M

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.0
0
5

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
4
8

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
5

p
r
fr
lx

0
.0
0
5

IP
M

F
M

L

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.0
0
5

1
0
2
4

2
5
0
0

1
0
3
2
2
2
.1
2

5

1
4
9

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
5

p
r
fr
lx

0
.0
1

D
M

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.0
1

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
5
0

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
5

p
r
fr
lx

0
.0
1

M
L

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.0
1

1
0
2
4

2
5
0
0

1
0
3
2
2
2
.1
2

5

1
5
1

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
5

p
r
fr
lx

0
.0
5

D
M

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.0
5

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
5
2

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
5

p
r
fr
lx

0
.0
5

M
L

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.0
5

1
0
2
4

2
5
0
0

1
0
3
2
2
2
.1
2

5

T
ab

le
10
:
R
ec
on

st
ru
ct
io
n
P
ar
am

et
er
s,
E
x
p
er
im

en
ta
l
D
at
as
et
s.

(P
ar
t
10

of
16
)

23



S
n
o

R
e
c
o
n
s
N
a
m
e

R
ec
o
n
s

P
ix
el

S
iz
e

(n
m
)

S
a
m
p
to

D
et
ec

(m
)

D
et
ec

P
ix
el

S
iz
e

(µ
m
)

p
ro
b
e

m
o
d
es

D
M

It
er
a
ti
o
n
s

F
o
u
ri
er

R
el
a
x
a
ti
o
n

F
a
ct
o
r

D
et
ec
to
r

C
ro
p

M
L

It
er
a
ti
o
n
s

M
a
x

P
h
o
to
n

C
o
u
n
t

E
x
p

T
im

e

1
5
3

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
5

p
r
fr
lx

0
.5

D
M

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.5

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
5
4

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
5

p
r
fr
lx

0
.5

M
L

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.5

1
0
2
4

2
5
0
0

1
0
3
2
2
2
.1
2

5

1
5
5

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
D
M

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
5
6

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
M

L
6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

1
0
2
4

5
0
0

1
0
3
2
2
2
.1
2

5

1
5
7

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
2
8
x
1
2
8

o
p
ti

2
u
m

p
ro

b
e
D
M

5
3
.8
4

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

1
2
8

5
0
0

1
0
3
2
2
2
.1
2

5

1
5
8

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
2
8
x
1
2
8

o
p
ti

2
u
m

p
ro

b
e
M

L
5
3
.8
4

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

1
2
8

5
0
0

1
0
3
2
2
2
.1
2

5

1
5
9

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
5
3
6
x
1
5
3

6
o
p
t
i
2
u
m

p
r
o
b
e

.0
1
fr
lx

D
M

4
.4
9

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
1

1
5
3
6

5
0
0

1
0
3
2
2
2
.1
2

5

1
6
0

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
5
3
6
x
1
5
3

6
o
p
ti

2
u
m

p
ro

b
e

.0
1
fr
lx

M
L

4
.4
9

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
1

1
5
3
6

5
0
0

1
0
3
2
2
2
.1
2

5

1
6
1

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
5
3
6
x
1
5
3

6
o
p
ti

2
u
m

p
ro

b
e
1
0
p
r
D
M

4
.4
9

2
.1
4

5
5
.0
0

1
0

2
0
0
.0
0

0
.0
5

1
5
3
6

2
0
0

1
0
3
2
2
2
.1
2

5

1
6
2

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
5
3
6
x
1
5
3

6
o
p
ti

2
u
m

p
ro

b
e
1
0
p
r
M

L
4
.4
9

2
.1
4

5
5
.0
0

1
0

2
0
0
.0
0

0
.0
5

1
5
3
6

5
0
0

1
0
3
2
2
2
.1
2

5

1
6
3

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
5
3
6
x
1
5
3

6
o
p
ti

2
u
m

p
ro

b
e
D
M

4
.4
9

2
.1
4

5
5
.0
0

3
2
0
0
.0
0

0
.0
5

1
5
3
6

2
0
0

1
0
3
2
2
2
.1
2

5

1
6
4

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

1
5
3
6
x
1
5
3

6
o
p
ti

2
u
m

p
ro

b
e
M

L
4
.4
9

2
.1
4

5
5
.0
0

3
2
0
0
.0
0

0
.0
5

1
5
3
6

5
0
0

1
0
3
2
2
2
.1
2

5

1
6
5

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

1
0
3
2
2
2
.1
2

5

1
6
6

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

1
0
3
2
2
2
.1
2

5

1
6
7

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

5
1
2
x
5
1
2

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

1
3
.4
6

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

5
1
2

5
0
0

1
0
3
2
2
2
.1
2

5

1
6
8

S
2
0
2
4
0
1
2
8
2
0
5
7
1
8

5
1
2
x
5
1
2

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

1
3
.4
6

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

5
1
2

5
0
0

1
0
3
2
2
2
.1
2

5

1
6
9

S
2
0
2
4
0
1
2
9
0
0
1
2
5
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
1

IP
M

F
D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
1

1
0
2
4

5
0
0

9
4
0
5
8
.3
6

5

1
7
0

F
ig

5
A

S
2
0
2
4
0
1
2
9
0
0
1
2
5
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
1

IP
M

F
M

L

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
1

1
0
2
4

2
5
0
0

9
4
0
5
8
.3
6

5

1
7
1

S
2
0
2
4
0
1
2
9
0
0
1
2
5
8

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

9
4
0
5
8
.3
6

5

T
ab

le
11
:
R
ec
on

st
ru
ct
io
n
P
ar
am

et
er
s,
E
x
p
er
im

en
ta
l
D
at
as
et
s.

(P
ar
t
11

of
16
)

24



S
n
o

R
e
c
o
n
s
N
a
m
e

R
ec
o
n
s

P
ix
el

S
iz
e

(n
m
)

S
a
m
p
to

D
et
ec

(m
)

D
et
ec

P
ix
el

S
iz
e

(µ
m
)

p
ro
b
e

m
o
d
es

D
M

It
er
a
ti
o
n
s

F
o
u
ri
er

R
el
a
x
a
ti
o
n

F
a
ct
o
r

D
et
ec
to
r

C
ro
p

M
L

It
er
a
ti
o
n
s

M
a
x

P
h
o
to
n

C
o
u
n
t

E
x
p

T
im

e

1
7
2

S
2
0
2
4
0
1
2
9
0
0
1
2
5
8

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

9
4
0
5
8
.3
6

5

1
7
3

S
2
0
2
4
0
1
2
9
0
0
1
2
5
8

5
1
2
x
5
1
2

o
p
t
i
2
u
m

p
r
o
b
e

2
5
0
0
M

L
1
0
p

r
fr
lx

0
.0
0
1

IP
M

F
D
M

1
3
.4
6

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
1

5
1
2

5
0
0

9
4
0
5
8
.3
6

5

1
7
4

S
2
0
2
4
0
1
2
9
0
0
1
2
5
8

5
1
2
x
5
1
2

o
p
t
i
2
u
m

p
r
o
b
e

2
5
0
0
M

L
1
0
p

r
fr
lx

0
.0
0
1

IP
M

F
M

L

1
3
.4
6

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
1

5
1
2

2
5
0
0

9
4
0
5
8
.3
6

5

1
7
5

S
2
0
2
4
0
1
2
9
0
0
5
8
2
8

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

3
9
2
6
1
.6
9

2

1
7
6

S
2
0
2
4
0
1
2
9
0
0
5
8
2
8

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

3
9
2
6
1
.6
9

2

1
7
7

S
2
0
2
4
0
1
2
9
0
2
0
6
5
1

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

3
7
4
6
8
.5
0

5

1
7
8

S
2
0
2
4
0
1
2
9
0
2
0
6
5
1

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

3
7
4
6
8
.5
0

5

1
7
9

S
2
0
2
4
0
1
2
9
0
2
1
9
5
0

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

3
7
6
6
0
.8
7

5

1
8
0

S
2
0
2
4
0
1
2
9
0
2
1
9
5
0

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

3
7
6
6
0
.8
7

5

1
8
1

S
2
0
2
4
0
1
2
9
0
2
3
3
1
1

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

9
2
0
2
9
.0
0

5

1
8
2

S
2
0
2
4
0
1
2
9
0
2
3
3
1
1

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

9
2
0
2
9
.0
0

5

1
8
3

S
2
0
2
4
0
1
2
9
0
2
5
6
0
4

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

9
1
3
6
7
.1
4

5

1
8
4

S
2
0
2
4
0
1
2
9
0
2
5
6
0
4

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

9
1
3
6
7
.1
4

5

1
8
5

S
2
0
2
4
0
1
2
9
0
3
2
7
1
1

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

6
3
3
0
7
.4
3

5

1
8
6

S
2
0
2
4
0
1
2
9
0
3
2
7
1
1

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

6
3
3
0
7
.4
3

5

1
8
7

S
2
0
2
4
0
1
2
9
0
3
5
5
5
1

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

9
4
9
0
9
.7
3

5

1
8
8

S
2
0
2
4
0
1
2
9
0
3
5
5
5
1

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

9
4
9
0
9
.7
3

5

1
8
9

S
2
0
2
4
0
1
2
9
0
4
2
0
2
0

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

8
6
8
4
1
.7
8

5

T
ab

le
12
:
R
ec
on

st
ru
ct
io
n
P
ar
am

et
er
s,
E
x
p
er
im

en
ta
l
D
at
as
et
s.

(P
ar
t
12

of
16
)

25



S
n
o

R
e
c
o
n
s
N
a
m
e

R
ec
o
n
s

P
ix
el

S
iz
e

(n
m
)

S
a
m
p
to

D
et
ec

(m
)

D
et
ec

P
ix
el

S
iz
e

(µ
m
)

p
ro
b
e

m
o
d
es

D
M

It
er
a
ti
o
n
s

F
o
u
ri
er

R
el
a
x
a
ti
o
n

F
a
ct
o
r

D
et
ec
to
r

C
ro
p

M
L

It
er
a
ti
o
n
s

M
a
x

P
h
o
to
n

C
o
u
n
t

E
x
p

T
im

e

1
9
0

S
2
0
2
4
0
1
2
9
0
4
2
0
2
0

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

8
6
8
4
1
.7
8

5

1
9
1

S
2
0
2
4
0
1
2
9
0
4
4
3
1
9

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

6
2
8
6
9
.3
7

5

1
9
2

S
2
0
2
4
0
1
2
9
0
4
4
3
1
9

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

6
2
8
6
9
.3
7

5

1
9
3

S
2
0
2
4
0
1
2
9
0
5
0
3
3
9

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

6
3
2
6
1
.7
2

5

1
9
4

S
2
0
2
4
0
1
2
9
0
5
0
3
3
9

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

6
3
2
6
1
.7
2

5

1
9
5

S
2
0
2
4
0
1
2
9
0
5
2
4
0
1

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

2
7
1
0
6
.4
5

5

1
9
6

S
2
0
2
4
0
1
2
9
0
5
2
4
0
1

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

2
7
1
0
6
.4
5

5

1
9
7

S
2
0
2
4
0
1
2
9
0
5
3
6
0
3

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

2
9
9
9
8
.6
1

5

1
9
8

S
2
0
2
4
0
1
2
9
0
5
3
6
0
3

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

2
9
9
9
8
.6
1

5

1
9
9

S
2
0
2
4
0
1
2
9
0
5
4
6
4
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
1

IP
M

F
D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
1

1
0
2
4

5
0
0

3
0
2
1
5
.7
3

5

2
0
0

S
2
0
2
4
0
1
2
9
0
5
4
6
4
8

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
1

IP
M

F
M

L

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
1

1
0
2
4

2
5
0
0

3
0
2
1
5
.7
3

5

2
0
1

S
2
0
2
4
0
1
2
9
0
5
4
6
4
8

1
5
3
6
x
1
5
3

6
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
1

IP
M

F
D
M

4
.4
9

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
1

1
5
3
6

5
0
0

3
0
2
1
5
.7
3

5

2
0
2

S
2
0
2
4
0
1
2
9
0
5
4
6
4
8

1
5
3
6
x
1
5
3

6
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
1

IP
M

F
M

L

4
.4
9

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
1

1
5
3
6

2
5
0
0

3
0
2
1
5
.7
3

5

2
0
3

S
2
0
2
4
0
1
2
9
0
5
4
6
4
8

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

3
0
2
1
5
.7
3

5

2
0
4

S
2
0
2
4
0
1
2
9
0
5
4
6
4
8

2
5
6
x
2
5
6

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

2
6
.9
2

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

2
5
6

5
0
0

3
0
2
1
5
.7
3

5

2
0
5

S
2
0
2
4
0
1
2
9
0
5
5
6
4
5

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
1

IP
M

F
D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
1

1
0
2
4

5
0
0

7
4
5
4
9
.4
1

5

2
0
6

F
ig

5
B

S
2
0
2
4
0
1
2
9
0
5
5
6
4
5

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
1

IP
M

F
M

L

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
1

1
0
2
4

2
5
0
0

7
4
5
4
9
.4
1

5

2
0
7

S
2
0
2
4
0
1
2
9
0
5
5
6
4
5

5
1
2
x
5
1
2

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

D
M

1
3
.4
6

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

5
1
2

5
0
0

7
4
5
4
9
.4
1

5

T
ab

le
13
:
R
ec
on

st
ru
ct
io
n
P
ar
am

et
er
s,
E
x
p
er
im

en
ta
l
D
at
as
et
s.

(P
ar
t
13

of
16
)

26



S
n
o

R
e
c
o
n
s
N
a
m
e

R
ec
o
n
s

P
ix
el

S
iz
e

(n
m
)

S
a
m
p
to

D
et
ec

(m
)

D
et
ec

P
ix
el

S
iz
e

(µ
m
)

p
ro
b
e

m
o
d
es

D
M

It
er
a
ti
o
n
s

F
o
u
ri
er

R
el
a
x
a
ti
o
n

F
a
ct
o
r

D
et
ec
to
r

C
ro
p

M
L

It
er
a
ti
o
n
s

M
a
x

P
h
o
to
n

C
o
u
n
t

E
x
p

T
im

e

2
0
8

S
2
0
2
4
0
1
2
9
0
5
5
6
4
5

5
1
2
x
5
1
2

l
a
m

b
d
a

2
u
m

p
ro

b
e

ff
a
d
d

p
ri

m
p

M
L

1
3
.4
6

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

5
1
2

5
0
0

7
4
5
4
9
.4
1

5

2
0
9

S
2
0
2
4
0
1
2
9
0
5
5
6
4
5

5
1
2
x
5
1
2

o
p
t
i
2
u
m

p
r
o
b
e

2
5
0
0
M

L
1
0
p

r
fr
lx

0
.0
0
1

IP
M

F
D
M

1
3
.4
6

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
1

5
1
2

5
0
0

7
4
5
4
9
.4
1

5

2
1
0

S
2
0
2
4
0
1
2
9
0
5
5
6
4
5

5
1
2
x
5
1
2

o
p
t
i
2
u
m

p
r
o
b
e

2
5
0
0
M

L
1
0
p

r
fr
lx

0
.0
0
1

IP
M

F
M

L

1
3
.4
6

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
1

5
1
2

2
5
0
0

7
4
5
4
9
.4
1

5

2
1
1

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
1
0
p
r
D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

2
0
0
.0
0

0
.0
5

1
0
2
4

2
0
0

1
0
3
1
1
4
.8
0

7

2
1
2

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
1
0
p
r
M

L
6
.7
3

2
.1
4

5
5
.0
0

1
0

2
0
0
.0
0

0
.0
5

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
1
3

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
5

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
1
4

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
1

IP
M

F
D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
1

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
1
5

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
1

IP
M

F
M

L

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
1

1
0
2
4

2
5
0
0

1
0
3
1
1
4
.8
0

7

2
1
6

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
5

D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
5

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
1
7

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
5

IP
M

F
D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
5

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
1
8

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
5

IP
M

F
M

L

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
5

1
0
2
4

2
5
0
0

1
0
3
1
1
4
.8
0

7

2
1
9

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
0
5

M
L

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
0
5

1
0
2
4

2
5
0
0

1
0
3
1
1
4
.8
0

7

2
2
0

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
1

D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
1

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
2
1

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.0
1

M
L

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.0
1

1
0
2
4

2
5
0
0

1
0
3
1
1
4
.8
0

7

2
2
2

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
1

0
p
r
fr
lx

0
.5

D
M

6
.7
3

2
.1
4

5
5
.0
0

1
0

5
0
0
.0
0

0
.5

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
2
3

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
3

p
r
fr
lx

0
.0
0
1

IP
M

F
D
M

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
0
1

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
2
4

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5

1
0
2
4
x
1
0
2

4
o
p
ti

2
u
m

p
ro

b
e
2
5
0
0
M

L
3

p
r
fr
lx

0
.0
0
1

IP
M

F
M

L

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
0
1

1
0
2
4

2
5
0
0

1
0
3
1
1
4
.8
0

7

T
ab

le
14
:
R
ec
on

st
ru
ct
io
n
P
ar
am

et
er
s,
E
x
p
er
im

en
ta
l
D
at
as
et
s.

(P
ar
t
14

of
16
)

27



S
n
o
R
ec
o
n
s
N
a
m
e

R
ec
o
n
s

P
ix
el

S
iz
e

(n
m
)

S
a
m
p
to

D
et
ec

(m
)

D
et
ec

P
ix
el

S
iz
e

(µ
m
)

p
ro
b
e

m
o
d
es

D
M

It
er
a
ti
o
n
s

F
o
u
ri
er

R
el
a
x
a
ti
o
n

F
a
ct
o
r

D
et
ec
to
r

C
ro
p

M
L

It
er
a
ti
o
n
s

M
a
x

P
h
o
to
n

C
o
u
n
t

E
x
p

T
im

e

2
2
5

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

3
p
r
fr
lx

0
.0
0
5
IP

M
F

D
M

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
1

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
2
6

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

3
p
r
fr
lx

0
.0
0
5
IP

M
F

M
L

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
1

1
0
2
4

2
5
0
0

1
0
3
1
1
4
.8
0

7

2
2
7

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

3
p
r
fr
lx

0
.0
1
D
M

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
1

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
2
8

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

3
p
r
fr
lx

0
.0
1
M
L

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
1

1
0
2
4

2
5
0
0

1
0
3
1
1
4
.8
0

7

2
2
9

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

3
p
r
fr
lx

0
.0
5
D
M

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
3
0

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

3
p
r
fr
lx

0
.0
5
M
L

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

1
0
2
4

2
5
0
0

1
0
3
1
1
4
.8
0

7

2
3
1

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

3
p
r
fr
lx

0
.5

D
M

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.5
0

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
3
2

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

3
p
r
fr
lx

0
.5

M
L

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.5
0

1
0
2
4

2
5
0
0

1
0
3
1
1
4
.8
0

7

2
3
3

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

5
p
r
fr
lx

0
.0
0
1
IP

M
F

D
M

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.0
0

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
3
4

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

5
p
r
fr
lx

0
.0
0
1
IP

M
F

M
L

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.0
0

1
0
2
4

2
5
0
0

1
0
3
1
1
4
.8
0

7

2
3
5

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

5
p
r
fr
lx

0
.0
0
5
IP

M
F

D
M

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.0
1

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
3
6

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

5
p
r
fr
lx

0
.0
0
5
IP

M
F

M
L

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.0
1

1
0
2
4

2
5
0
0

1
0
3
1
1
4
.8
0

7

2
3
7

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

5
p
r
fr
lx

0
.0
1
D
M

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.0
1

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
3
8

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

5
p
r
fr
lx

0
.0
1
M
L

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.0
1

1
0
2
4

2
5
0
0

1
0
3
1
1
4
.8
0

7

2
3
9

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

5
p
r
fr
lx

0
.0
5
D
M

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.0
5

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

T
ab

le
15
:
R
ec
on

st
ru
ct
io
n
P
ar
am

et
er
s,
E
x
p
er
im

en
ta
l
D
at
as
et
s.

(P
ar
t
15

of
16
)

28



S
n
o
R
ec
o
n
s
N
a
m
e

R
ec
o
n
s

P
ix
el

S
iz
e

(n
m
)

S
a
m
p
to

D
et
ec

(m
)

D
et
ec

P
ix
el

S
iz
e

(µ
m
)

p
ro
b
e

m
o
d
es

D
M

It
er
a
ti
o
n
s

F
o
u
ri
er

R
el
a
x
a
ti
o
n

F
a
ct
o
r

D
et
ec
to
r

C
ro
p

M
L

It
er
a
ti
o
n
s

M
a
x

P
h
o
to
n

C
o
u
n
t

E
x
p

T
im

e

2
4
0

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

5
p
r
fr
lx

0
.0
5
M
L

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.0
5

1
0
2
4

2
5
0
0

1
0
3
1
1
4
.8
0

7

2
4
1

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

5
p
r
fr
lx

0
.5

D
M

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.5
0

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
4
2

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

5
p
r
fr
lx

0
.5

M
L

6
.7
3

2
.1
4

5
5
.0
0

5
5
0
0
.0
0

0
.5
0

1
0
2
4

2
5
0
0

1
0
3
1
1
4
.8
0

7

2
4
3

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
0
2
4
x

1
0
2
4
o
p
ti

2
u
m

p
ro
b
e
D

M

6
.7
3

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

1
0
2
4

5
0
0

1
0
3
1
1
4
.8
0

7

2
4
4

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
5
3
6
x

1
5
3
6
o
p
ti

2
u
m

p
ro
b
e
.0

1
fr
lx

D
M

4
.4
9

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
1

1
5
3
6

5
0
0

1
0
3
1
1
4
.8
0

7

2
4
5

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
5
3
6
x

1
5
3
6
o
p
ti

2
u
m

p
ro
b
e
.0

1
fr
lx

M
L

4
.4
9

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
1

1
5
3
6

5
0
0

1
0
3
1
1
4
.8
0

7

2
4
6

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
5
3
6
x

1
5
3
6
o
p
ti

2
u
m

p
ro
b
e
1
5

0
0
M
L

D
M

4
.4
9

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

1
5
3
6

5
0
0

1
0
3
1
1
4
.8
0

7

2
4
7

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
5
3
6
x

1
5
3
6
o
p
ti

2
u
m

p
ro
b
e
1
5

0
0
M
L

M
L

4
.4
9

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

1
5
3
6

1
5
0
0

1
0
3
1
1
4
.8
0

7

2
4
8

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
5
3
6
x

1
5
3
6
o
p
ti

2
u
m

p
ro
b
e
2
0

0
0
M
L

D
M

4
.4
9

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

1
5
3
6

5
0
0

1
0
3
1
1
4
.8
0

7

2
4
9

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
5
3
6
x

1
5
3
6
o
p
ti

2
u
m

p
ro
b
e
2
0

0
0
M
L

M
L

4
.4
9

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

1
5
3
6

2
0
0
0

1
0
3
1
1
4
.8
0

7

2
5
0

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
5
3
6
x

1
5
3
6
o
p
ti

2
u
m

p
ro
b
e
2
5

0
0
M
L

D
M

4
.4
9

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

1
5
3
6

5
0
0

1
0
3
1
1
4
.8
0

7

2
5
1

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
5
3
6
x

1
5
3
6
o
p
ti

2
u
m

p
ro
b
e
D

M

4
.4
9

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

1
5
3
6

5
0
0

1
0
3
1
1
4
.8
0

7

2
5
2

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
1
5
3
6
x

1
5
3
6
o
p
ti

2
u
m

p
ro
b
e
M

L

4
.4
9

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

1
5
3
6

5
0
0

1
0
3
1
1
4
.8
0

7

2
5
3

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
5
1
2
x
5

1
2
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
D
M

1
3
.4
6

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

5
1
2

5
0
0

1
0
3
1
1
4
.8
0

7

2
5
4

S
2
0
2
4
0
1
2
9
0
6
3
3
2
5
5
1
2
x
5

1
2
la
m
b
d
a
2
u
m

p
ro
b
e
ff

a
d
d
p
ri
m
p
M
L

1
3
.4
6

2
.1
4

5
5
.0
0

3
5
0
0
.0
0

0
.0
5

5
1
2

5
0
0

1
0
3
1
1
4
.8
0

7

T
ab

le
16
:
R
ec
on

st
ru
ct
io
n
P
ar
am

et
er
s,
E
x
p
er
im

en
ta
l
D
at
as
et
s.

(P
ar
t
16

of
16
)

29


	Equations governing ptychographic imaging experiment employing a zone plate geometry formulated under Fourier Optics Framework
	Horizontal and vertical slits employed to model Young's double slit interference patterns.
	Two Dimensional Fourier Optics Model (2DFOM) Vs One Dimensional Detector Space Model (1DDSM)
	Reconstruction error under partial coherence conditions caused by an asymmetric source
	Effects of employing multiple probe modes on the quality Ptychographic reconstructions under partial coherence conditions.
	Feedback from alignment camera.
	SEM images of Sample at multiple scales with corelation to ptychographic imaging at various geometries.
	Reconstructed Probes
	SEM Imaging of Pin Holes.

