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CDI and Ptychography

Abbe formula: 4 = L

2-NA

Resolution limit for visible light is *200nm
Diffraction pattern can break resolution limit
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Fourier Transform
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Reverse Fourier Transform
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Aperture Diffraction pattern
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CDI and Ptychography

CDI - Coherent Diffraction Imaging

Apply
realspac
constrain Random initial guess

Propagate to Propagate to
sample plane detector plane F
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The process of CDI reconstruction 1
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Update obj.
guess using
update function 1

Update probe
guess using
update function 2

CDI and Ptychography

Ptychography — Scanning CDI

The flow chart for ePIE algorithm which solves the ptychography problem 2
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CDI and Ptychography

Object scanned Diffraction pattern collected

Scan process for ptychography
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Visible Light Setup

R

Picture of visible light setup using HeNe laser
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Visible Light Setup

CMOS camera
(Thorlabs DCC1545M)

S"y .

Flip mirror

Focus plane /
Diffraction pattern

Collecting lens | Objective

Iris / Image plane | A

CCD camera
(PIXIS 1024B)

2f, f, 0
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Visible Light Setup

400 mesh golden grid
2 (taken by optic microscopy)

5 pound note
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Reconstruction in fake colors

Contrast enhanced probe
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Progress in Southampton

A W I 5 '
| \\ | 1l A | |
: .‘w“ N .‘. T‘““/ :-‘ vl | |
“‘ RN g ‘,. }
i v N
0 f Jf, |
\‘ |
/ /‘/[ \

Light: 27" HHG of Argon gas (29 nm)
Sample: FIB-written mask on SiN
Number of scan: 400
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Progress in Southampton

a).. XUV ptychography b) Optical microscope Hard X-ray
ptychography
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Reflection Design

EUV B2 =
Source

EUV
camera

BW filter

A
; d
[ i
concave 1 um
mirror aperture

Schematic of reflection CDI setup

Aspherical Mirror

NA=0.2
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The Ambassadors, oil on oak,
by Hans Holbein the Younger
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Tilted Images

CCD camera
(PIXIS 1024B)

Photons counts
(in logyp)
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CCD camera
(PIXIS 1024B)

Photons counts
(inlog,)
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Work Plan

10/1/16

Preparstion Work

Reading literature and taking courses
Rebuilding visible light setup

Ptychography coding

Transmission ptychography reconstruction
Reflection Ptychography

Building reflection setup

Tilted image correction

Reflection ptychography reconstruction
Incorporating beam block into data collection
Building reflection ptychograph in Southampton
3D Ptychography

Building 3D setup

3D ptychography coding

3D ptychography reconstruction

4/2/17 10/2/17 4/3/18 10/3/18 4/4/19 10/4/19
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Thesis Writing m
Work Plan
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CDI and Ptychography
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Circular path is used instead of
scanning line by line to avoid
regular artifacts

S0

Step is controlled to ensure
overlapping of neighbouring is .
60% - 70% _50 L

-100 1

1 Il \8\.(%1 r\__—f-"e" i
-100 -50 0
Scanning path

UNIVERSITY OF

RWTHAACHEN
DCU UNVERSTy  Southampton Y]




