Contents

1 Preamble............... ... ... .........

References .. ........ ... .. .. .. ... ......

2 Introduction and Fundamental Theory . . . . . ..

2.1 High Harmonic Generation in Gases. . . . . .

2.1.1 Ionization ..................

2.1.2  Acceleration ................

2.1.3  Recombination. ..............

2.2 Coherent Diffraction Imaging Theory . . . ..
2.2.1  Coherence Properties of a Light Field. . ... ........
2.2.2  Diffraction of Light Waves at Matter .. ...........

2.2.3  The Phase Problem. . ... .......

2.2.4  Geometric Considerations . . ... ..

2.3 TIterative Phase Retrieval Methods. . . ... ..

2.4  Digital In-line Holography. . ...........

2.5  CDI State-of-the-Art and Chapter Summary .

References .. ........ ... .. .. ... ..........

3 Experimental Setup . ....................
3.1  Realization and Characteristics of the HHG Source. . . . ... ...
3.1.1  Ultrafast Ti:Sa Laser Based HHG Source . .........

3.1.2  Fiber CPA Driven HHG Source. . .

3.2  Table-Top CDI Schemes. .............

3.2.1  Grating Based CDI Setup .. ... ..

3.2.2  Dielectric Mirror Based Setup . . . .

3.2.3  Enhancing the Dynamic Range
of the Diffraction Pattern. . . ... ..
3.3 XUV Digital In-line Holography Realization

W =

0 1 L

10
11
16
19
21
25
32
33

41
41
41
44
45
45
48

50
53

XV


http://dx.doi.org/10.1007/978-3-319-12388-2_1
http://dx.doi.org/10.1007/978-3-319-12388-2_1
http://dx.doi.org/10.1007/978-3-319-12388-2_1#Bib1
http://dx.doi.org/10.1007/978-3-319-12388-2_2
http://dx.doi.org/10.1007/978-3-319-12388-2_2
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec1
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec1
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec2
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec2
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec3
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec3
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec4
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec4
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec5
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec5
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec6
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec6
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec7
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec7
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec8
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec8
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec9
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec9
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec10
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec10
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec11
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec11
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec12
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Sec12
http://dx.doi.org/10.1007/978-3-319-12388-2_2#Bib1
http://dx.doi.org/10.1007/978-3-319-12388-2_3
http://dx.doi.org/10.1007/978-3-319-12388-2_3
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec1
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec1
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec2
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec2
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec3
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec3
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec4
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec4
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec5
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec5
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec6
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec6
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec7
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec7
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec7
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec8
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec8

XVi

34

Preparation of the Experimental Data . . ... .........

34.1 Intensity Normalization and Curvature Correction

3.4.2 Reflection Geometry. . ..................

References . . ... .. .. . . e

Lensless Imaging Results . ... ......................

4.1

4.2

43

4.4

Digital In-line Holography of Cell-Like Non-periodic
Specimens. . . ...
4.1.1  Cell-Like Sample Preparation

for DIH XUV Experiments . . .............
4.1.2  DIH Results Using Coherent XUV Radiation. . .
4.1.3  Summary of the DIH XUV Experiments. . . . ..
Transmission CDI at the Abbe Limit with a High
Numerical Aperture . .. ................uoon...
4.2.1 High NA Reconstruction of a Pinhole Aperture .
4.2.2  High NA Reconstruction of a Complex-Shaped

Aperture . . .. ...
4.2.3  Summary of the Transmission CDI Experiments
CDI of an Artificial Non-periodic Specimen in Reflection
GEOMELTY . . o vttt e e e e e
CDI Based Fast Classification of Breast Cancer Cells.. . .

References . . . ... ... .. . . . . .

Optical Vortices in the XUV ... ... ... ... ... ..........

5.1  Singular Light Beams—Optical Vortices. .. .........
5.2 Experimental Setup for Generating XUV Vortex Beams .
5.3  First Demonstration of Optical Vortices in the XUV. . ..
5.4  Application of XUV Vortex Beams to High Resolution
Lensless Imaging . . . ....... ... ... ... .. .. .. ...
References ... ... ... ... . . ... .

Summary and Outlook. . . .. .......................
References . ... ... .. .. .. . . .

Appendix A: XUV Mirror Ray Trace and Aberration

Minimized Setup. . ... ....................

Appendix B: Simulations of Fringe Patterns for Different

Topological Charges in XUV Vortex Beams. . . . .

Curriculum Vitae .. ........ ... ... . . ... . ... . ...

Contents

54
54
58
61

65
65
66
68
73

76
76

78
80

81
85
91


http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec9
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec9
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec10
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec10
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec11
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Sec11
http://dx.doi.org/10.1007/978-3-319-12388-2_3#Bib1
http://dx.doi.org/10.1007/978-3-319-12388-2_4
http://dx.doi.org/10.1007/978-3-319-12388-2_4
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec2
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec2
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec2
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec3
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec3
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec3
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec4
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec4
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec8
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec8
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec9
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec9
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec9
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec10
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec10
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec11
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec11
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec11
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec12
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec12
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec13
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec13
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec13
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec14
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Sec14
http://dx.doi.org/10.1007/978-3-319-12388-2_4#Bib1
http://dx.doi.org/10.1007/978-3-319-12388-2_5
http://dx.doi.org/10.1007/978-3-319-12388-2_5
http://dx.doi.org/10.1007/978-3-319-12388-2_5#Sec1
http://dx.doi.org/10.1007/978-3-319-12388-2_5#Sec1
http://dx.doi.org/10.1007/978-3-319-12388-2_5#Sec2
http://dx.doi.org/10.1007/978-3-319-12388-2_5#Sec2
http://dx.doi.org/10.1007/978-3-319-12388-2_5#Sec3
http://dx.doi.org/10.1007/978-3-319-12388-2_5#Sec3
http://dx.doi.org/10.1007/978-3-319-12388-2_5#Sec4
http://dx.doi.org/10.1007/978-3-319-12388-2_5#Sec4
http://dx.doi.org/10.1007/978-3-319-12388-2_5#Sec4
http://dx.doi.org/10.1007/978-3-319-12388-2_5#Bib1
http://dx.doi.org/10.1007/978-3-319-12388-2_6
http://dx.doi.org/10.1007/978-3-319-12388-2_6
http://dx.doi.org/10.1007/978-3-319-12388-2_6#Bib1

2 Springer
http://www.springer.com/978-3-319-12387-5

High-Resolution Extreme Ultraviolet Microscopy
Imaging of Artificial and Biclogical Specimens with
Laser-Driven Ultrafast XUV Sources

Zurch, MW,

2015, XV, 127 p. 44 illus., 30 illus. in color., Hardcover
ISBN: 978-3-319-12387-5



	Contents

