Christoph T. Koch - Publications

Institute for Experimental Physics, Ulm University, 89069 Ulm, Germany
Tel: +49 731 50 36400 , email: christoph.koch@uni-ulm.de
URL: elim.physik.uni-ulm.de

2000 1. K.T. Tsen, C.T. Koch, Y. Chen, H. Morkoc, J. Li, J.Y. Lin and H.X. Jiang, ”Ob-
servation of electronic Raman scattering from Mg-doped wurtzite GaN”, Applied
Physics Letters 76 (2000) 2889-2891

2. C.T. Koch, J.C.H. Spence, C. Zorman, M. Mehregany and J. Chung, "Modelling
of HREM and Nanodiffraction for Dislocation Kinks and Core Reconstruction”
Journal of Physics: Condensed Matter 12 (2000) 10175-10183

2001 3. J.C.H. Spence and C.T. Koch, ”Atomic String Holography”, Physical Review
Letters 86 (2001) 5510-5513

4. J.C.H. Spence and C.T. Koch, ”Experimental evidence for dislocation core struc-
tures in silicon”, Scripta Materialia, 45 (2001) 1273-1278

5. J.C.H. Spence and C.T. Koch, ”On the measurement of dislocation core periods
by nanodiffraction”, Philosophical Magazine B81 (2001) 1701-1711

6. L.J. Allen, C.T. Koch, M.P. Oxley and J.C.H. Spence, ”Inversion of dynamical
electron scattering to obtain the crystal potential using data from two thick-
nesses.”, Acta Cryst. A57 (2001) 473-474

2003 7. G.G. Hembree, C.T. Koch and J.C.H. Spence, ”A quantitative nanodiffraction
system for ultrahigh vacuum scanning transmission electron microscopy”, Mi-
croscopy and Microanalysis 9 (2003) 468-474

8. C.T. Koch and J.C.H. Spence, ” A useful expansion of the exponential of the sum
of two non-commuting matrices one of which is diagonal”, Journal of Physics A:
Mathematical and General 36 (2003) 803-816

2004 9. J.S. Wu, U. Weierstall, J.C.H. Spence and C.T. Koch, "Iterative phase retrieval
without support”, Optics Letters 29 (2004) 2737-2739

2005 10. C.T. Koch, ”Solving non centrosymmetric two-dimensional crystal structures by
dynamic electron diffraction”, Acta Cryst. A61 (2005) 231-236

11. C.T. Koch, "Imaging grain boundary segregation by electron diffractive imag-
ing”, Z. Metallkd. 96 (2005) 443-447

2006 12. C.T. Koch, W. Sigle, R. Hoschen, M. Riihle, E. Essers, G. Benner and M. Mati-
jevic, "SESAM: exploring the frontiers of electron microscopy”, Micoscopy and
Microanalysis 12 (2006) 506-514
13. S. Bhattacharyya, C.T. Koch and M. Riihle, " Projected potential profiles across
intergranular glassy films”, J. Jap. Ceram. Soc 114 (2006) 1005-1012

14. J.C.H. Spence, H. Kolar, G. Hembree, C.J. Humphreys, J. Barnard, R. Datta,
C.T. Koch, F. Ross, J.F. Justo, "Imaging dislocation cores - the way forward”,
Philosophical Magazine 86 (2006) 4781-4796

15. C.T. Koch, ” Examination of Structural Properties of Interfaces by Electron Diffrac-
tion”, Mat. Sci. Eng. A 422 (2006) 41-50



2007

2008

2009

16

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

A. Subramaniam, C.T. Koch, R.M. Cannon and M. Riihle, ”Intergranular Glassy
Films: an Overview”, Mat. Sci. Eng. A 422 (2006) 3-18

S. Bhattacharyya, A. Subramaniam, C.T. Koch, R.M. Cannon and M. Riihle,
”The evolution of amorphous grain boundaries during in-situ heating experiments
in Lu doped Si3N4”, Mat. Sci. Eng. A 422 (2006) 92-101

S. Bhattacharyya, C.T. Koch and M. Riihle, ”Potential Profiles across Interfaces
obtained by Exit Face Wave Function Reconstruction of Fresnel Through Focal
Series”, Ultramicroscopy 106 (2006) 525-538

C.T. Koch, S. Bhattacharyya, M. Riihle, R. Satet and M.J. Hoffmann, ”Mea-
suring Electrostatic Potential Profiles across Amorphous Intergranular Films by
Electron Diffraction”, Microsc. And Microanal. 12 (2006) 160-169

C.T. Koch and S.H. Garofalini, ”Determining the radial pair-distribution func-
tion within intergranular amorphous films by numerical nanodiffraction”, Ultra-
microscopy 106 (2006) 383-388

S. Bhattacharyya, A. Subramaniam, C.T. Koch and M. Riihle, ” Aspects regard-
ing measurement of thickness of Intergranular Glassy Films”, J. Microsc. 221
(2006) 46-62

L. Gu, V. Srot, W. Sigle, C.T. Koch, P.A. van Aken, F. Scholz, S.B. Thapa, C.
Kirchner, M. Jetter and M. Riihle, ”Bandgap measurements of direct and indirect
semiconductors using monochromated electrons”, Phys. Rev. B 75 (2007) 195214

B. Rahmati, W. Sigle, J. Fleig, M. Konuma, U. Eigenthaler, C. T. Koch, P. A.
van Aken, J. Maier and M. Riihle, ”Effect of surface orientation on intrinsic island
formation on SrTiOj surfaces”, Journal of Physics: Conference Series 94 (2008)
012013 (6 pages)

C.T. Koch, ”A flux-preserving inline electron holography reconstruction algo-
rithm for illumination of partial spatial coherence”, Ultramicroscopy 108 (2008)
141-150

L. Gu, V. Srot, W. Sigle, C.T. Koch, P.A. van Aken, ”VEELS band gap measure-
ments using monochromated electrons”, Journal of Physics: Conference Series
126 (2008) 012005 (4 pages)

H. Stegmann, B. Ozddl, C.T. Koch, P. A. van Aken, ”Chemical bonds in dam-

aged and pristine low-k materials: A comparative EELS study”, Microelectronic
Engineering 85 (2008) 2169 - 2171

C.T. Koch, ”Using dynamically scattered electrons for 3-dimensional potential
reconstruction”, Acta Cryst. A 65 (2009) 364-370

L. Gu, W. Sigle, C.T. Koch, J. Nelayah, V. Srot and P. A. van Aken, ”Map-
ping of valence energy losses via energy-filtered scanning transmission electron
microscopy”, Ultramicroscopy 109 (2009) 1164-1170

W. Sigle, J. Nelayah, C.T. Koch, P.A. van Aken, ”Electron energy losses in Ag
nanoholes: from localized surface plasmon resonances to rings of fire”, Optics
Letters 34 (2009) 2150-2152

J. Nelayah, L. Gu, W. Sigle, C.T. Koch, L. Pastoriza-Santos, L.M Liz-Marzan,
and P.A. van Aken, ”Direct imaging of surface plasmon resonances on single tri-
angular silver nanoprisms at optical wavelength using low-loss EFTEM imaging”,
Optics Letters 34 (2009) 1003-1005



31. D. Abou-Ras, C.T. Koch, V. Kiistner, P.A. van Aken, U. Jahn, M.A. Contr-
eras, R. Caballero, C.A. Kaufmann, R. Scheer, T. Unold, H.-W. Schock ” Grain-
boundary types in chalcopyrite-type thin films and their correlations with film
texture and electrical properties”, Thin Solid Films 517 (2009) 2545-2549

2010 32. B. Ozdsl, C.T. Koch, and P.A. van Aken, ” A non-damaging electron microscopy
approach to map In distribution in InGaN light-emitting diodes” , Journal of
Applied Physics 108 (2010) 056103

33. W. Sigle, J. Nelayah, C.T. Koch, B. Ogﬁt, L. Gu, and P.A. van Aken, "EFTEM
study of surface plasmon resonances in silver nanoholes”, Ultramicroscopy 110
(2010) 1094-1100

34. S. von Alfthan, N.A. Benedek, L. Chen, A. Chua, D. Cockayne, K.J. Dudeck,
C. Elsasser, M.W. Finnis, C.T. Koch, B. Rahmati, M. Riihle, S.-J. Shih, A.P.
Sutton, ”The structure of grain boundaries in strontium titanate: theory, simu-
lation, and electron microscopy”, Annual Reviews in Materials Science 40 (2010)
557-599

35. C.T. Koch, V.B. Ozdél and P.A. van Aken, 7 An efficient, simple, and precise
way to map strain with nanometer resolution in semiconductor devices”, Applied
Physics Letters 96 (2010) 091901

36. C.T. Koch and A. Lubk, ”Off-axis and inline electron holography: A quantitative
comparison”, Ultramicroscopy 110 (2010) 460-471

37. T. Latychevskaia, P. Formanek, C.T. Koch and A. Lubk, ” Off-axis and inline elec-
tron holography: experimental comparison”, Ultramicroscopy 110 (2010) 472-482

38. C.T. Koch, ”Determination of grain boundary potentials in ceramics by impedance
spectroscopy and inline electron holography”, International Journal of Materials
Research 2010/01 (2010) 43-49

39. L. Gu, V.B. Ozdol, W. Sigle, C.T. Koch, V. Srot, and P.A. van Aken, ” Correlating
the structural, chemical and optical properties of semiconductors with nanometer
resolution”, Journal of Applied Physics 107 (2010) 013501

40. H. Rosner, C.T. Koch, and G. Wilde, ”Strain Mapping along Al-Pb interfaces”,
Acta Materialia 58 (2010) 162-172

2011 41. C.T. Koch, " Aberration-Compensated Large-Angle Rocking-Beam Electron Diffrac-
tion”, Ultramicroscopy 111 (2011) 828-840

42. D. Abou-Ras, R. Caballero, J. Dietrich, J. Kavalakkatt, J. Klaer, C.T. Koch, M.
Nichterwitz, T. Rissom, and S.S. Schmidt, ” Analysis of Cu(In,Ga)(S,Se)s thin-
film solar cells by means of electron microscopy”, Sol. En. Mat. Sol. Cells 95
(2011) 1452-1462

43. N.Y. Jin-Phillipp , C.T. Koch, and P.A. van Aken, ”3D elemental mapping on
nanomaterials using core-loss EFTEM tomography” Ultramicroscopy 111 (2011)
1255-1261

44. Y. Kauffmann, S.H. Oh, C.T. Koch, A. Hashibon, C. Scheu, M. Riihle, and W.D.
Kaplan, ”"Quantitative Analysis of Layering and In-Plane Structural Ordering at
an Alumina-Aluminum Solid-Liquid Interface”, Acta Mat. 59 (2011) 4378-4386

45. L. Gu, W. Sigle, C.T. Koch, B. Ogiit, P. A. van Aken, N. Talebi R. Vogelge-
sang, J. Mu, X. Wen, J. Mao, ”Wedge-plasmon modes in single-crystalline gold
nanoplatelets”, Phys. Rev. B 83 (2011) 195433



2012

2013

46.

47.

48.

49.

50.

ol.

92.

93.

54.

55.

96.

o7.

98.

99.

P.A. van Aken, N.-Y. Jin-Phillipp, C.T. Koch, B. Ogiit, V.B. Ozddl, F. Phillipp,
B. Rahmati, W. Sigle, V. Srot, ” The Stuttgart Center for Electron Microscopy at
the Max Planck Institute for Metals Research”, International Journal of Materials
Research 2011/07 (2011) 815-827

B. Ogﬁt, W. Sigle, N. Talebi, R. Vogelgesang, C.T. Koch, P.A. van Aken, ”"Mag-
netic Coupling of Plasmonic Eigenmodes of Rectangular Slits in Thin Silver
Films”, ACS Nano 5 (2011) 6701-6706

Z. Zhang, W. Sigle, C.T. Koch, M. Riihle, ”Dynamic behavior of nanometer-
scale amorphous intergranular film in silicon nitride by in situ high-resolution
transmission electron microscopy”, Journal of the European Ceramic Society 31
(2011) 1835-1840

V. J. Keast, K. Birt, C.T. Koch, S. Supansomboon and M. B. Cortie, ” The role
of plasmons and interband transitions in the color of AuAls, Aulns and AuGas”
Appl. Phys. Lett. 99 (2011) 111908

V. Keast, M.J Gladys, T.C Petersen, C. Dwyer, C.T. Koch, T. Haber, G. Koth-
leitner, ”Phase retrieval using the transport of intensity equation and energy-
filtered imaging”, Applied Physics Letters 99 (2011) 221905

V. Srot, B. Bussmann, U. Salzberger, C.T. Koch, P.A. van Aken, ”Linking mi-
crostructure and nanochemistry in human dental tissues”, Microscopy and Mi-
croanalysis 18 (2012) 509523

J.L. Hernandez-Rivera, J.J. Cruz Rivera, C.T. Koch, B. Ozdsl, R. Martinez-
Sanchez, ” Study of coherence strain of GP II zones in aged aluminum composite”,
the Journal of Alloys and Compounds 536, Suppl. 1 (2012) S159 - S164

D. Abou-Ras, S.S. Schmidt, R. Caballero, T. Unold, H.-W. Schock, C.T. Koch, B.
Schaffer, M. Schaffer, P.-P. Choi, O. Cojocaru-Miredin, ” Confined and chemically
flexible grain boundaries in polycrystalline semiconductors”, Advanced Energy
Materials 2 (2012) 992-998

N. Talebi, W. Sigle, R. Vogelgesang, C. T. Koch, C. Fernandez-Lopez, L.M. Liz-
Marzan, B. Ogiit, M. Rohma, P.A. van Aken ”Breaking the Mode Degeneracy
of Surface-Plasmon Resonances in a Triangular System” Langmuir 28 (2012)
8867-8873

W. Van den Broek, C. T. Koch, "Method for retrieval of the three-dimensional

object potential by inversion of dynamical electron scattering”, Physical Review
Letters 109 (2012) 245502

M. Gandman, Y. Kauffmann, C. T. Koch, W.D. Kaplan, ”Direct Quantification
of Ordering at a Solid-Liquid Interface Using Aberration Corrected Transmission
Electron Microscopy”, Physical Review Letters 110 (2013) 086106

K. Song, G. Y. Shin, J. K. Kim, S. H. Oh, C. T. Koch, ”Strain mapping of
LED devices by dark-field inline electron holography: Comparison between de-
terministic and iterative phase retrieval approaches”, Ultramicroscopy 127 (2012)
119-125

V. Srot, U. Wegst, U. Salzberger, C. T. Koch, K. Hahn, P. Kopold, P.A. van
Aken, ”Microstructure, chemistry, and electronic structure of natural hybrid com-
posites in abalone shell”, Micron 48 (2013) 54-64

X. Mu, W. Sigle, C. T. Koch, N. Toto, S. Neelamraju, J. C. Schon, A. Bach,
D. Fischer, M. Jansen, and P. A. van Aken, ”Electron diffraction and molecular



2014

2015

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

dynamics studies of structural evolution of MgF2 system from amorphous to
polycrystalline phases” Journal of Applied Crystallography 46 (2013) 1105 1116

W. Van den Broek and C. T. Koch, ”A General Framework for Quantitative
Three-Dimensional Reconstruction from Arbitrary Detection Geometries in TEM”
Phys. Rev. B 87 (2013) 184108

B. Rasche, A. Isaeva, A. Gerisch, M. Kaiser, W. Van den Broek, C. T. Koch,
U. Kaiser, M. Ruck, ”Crystal growth and real structure effects of the first weak
3D stacked topological insulator Bij4Rh3ly”, Chemistry of Materials 25 (2013)
2359-2364

C. Ozsoy Keskinbora, C. Boothroyd, R. Dunin-Borkowski, P.A. van Aken and
C. T. Koch, "Hybridization approach to in-line and off-axis (electron) holography
for superior resolution and phase sensitivity”, Scientific Reports 4 (2014) 7020

V. B. 0zdél, D. Tyutyunnikov, P. A. van Aken and C. T. Koch ”Strain Mapping
for Advanced CMOS Technologies”, Cryst. Res. Technol. 49 (2014) 38-42

C.T. Koch and W. Van den Broek, ”Measuring three-dimensional positions of
atoms to the highest accuracy with electrons”, Comptes Rendus Physique 15
(2014) 119-125

J. Dietrich, D. Abou-Ras, S.S. Schmidt, T. Rissom, T. Unold, O. Cojocaru-
Miredin, T. Niermann, M. Lehmann, C. T. Koch and C. Boit, ”Origins of electro-
static potential wells at dislocations in polycrystalline Cu(In,Ga)Se-2 thin films”
Journal of Applied Physics 115 (2014) 103507

R.S. Pennington, F. Wang and C.T. Koch, ”Stacked-Bloch-wave electron diffrac-
tion simulations using GPU acceleration”, Ultramicroscopy 141 (2014) 32-37

R.S. Pennington, W. Van den Broek and C.T. Koch, ”Third-dimension infor-
mation retrieval from a single convergent-beam transmission electron diffraction
pattern using an artificial neural network”, Phys. Rev. B 89 (2014) 205409

C.T. Koch, ” Towards full-resolution inline electron holography”, Micron 63 (2014)
69-75

K. Song, C.T. Koch, J.K. Lee, D.Y. Kim, J.K. Kim, A. Parvizi, W.Y. Jung, C.G.
Park, H.J. Jeong, H.S. Kim, Y. Cao, T. Yang. L.-Q. Chen, S.H. Oh, ”Correlative
High-Resolutin Mapping of Strain and Charge Density in a Strained Piezoelectric
Multilayer”, Advanced Materials Interfaces 2014 (2014) 1400281

R.S. Pennington and C.T. Koch, ”"Retrieving depth-direction information from
TEM diffraction data under reciprocal-space sampling variation” , Ultramicroscopy
148 (2015) 105-114

D. Tyutyunnikov, V. B. 0zdél and C.T. Koch, ”Simultanious orientation and
thickness mapping in transmission electron microscopy”, Ultramicroscopy 150
(2015) 37-43

W. Van den Broek, X. Jiang, C.T. Koch, "FDES, a GPU-based multislice algo-

rithm with increased efficiency of the computation of the projected potential”,
Ultramicroscopy 158 (2015) 8997

R.S. Pennington, C.T. Koch, ” A three-dimensional polarization domain retrieval
method from electron diffraction data”, Ultramicroscopy 155 (2015) 4248

J.M. Manuel, C.T. Koch, V.B. zdl, W. Sigle, P.A. van Aken, R. Garcia and F.M.
Morales, ”Inline electron holography and VEELS for the measurement of strain in
ternary and quaternary (In,Al;Ga)N alloyed thin films and its effect on bandgap
energy”, Journal of Microscopy (2015)



INVITED
CHAPTERS IN
MONOGRAPHS

INVITED
ARTICLES IN
MAGAZINES

75

76.

7.

J. Woo, A. Borisevich, C.T. Koch, and V.V. Guliants, ” Quantitative Analysis of
HAADFSTEM Images of MoVTeTaO M1 Phase Catalyst for Propane Ammoxi-
dation to Acrylonitrile”, ChemCatChem (2015)

A. Parvizi, J. Mller, S.A. Funken, C.T. Koch, ”A practical way to resolve am-
biguities in wavefront reconstructions by the transport of intensity equation”,
Ultramicroscopy 154 (2015) 16

D. Tyutyunnikov, M. Mitsuhara, C.T. Koch, ”"Two-dimensional misorientation
mapping by rocking dark-field transmission electron microscopy”, Ultramicroscopy
159 (2015) 2633

. C.T. Koch "Introduction to Transmission Electron Microscopy” in In-situ Elec-

tron Microscopy (Eds.: G. Dehm, J. Howe, and J. Zweck) Wiley-VCH Weinheim
(2012), pp. 39-67

C.T. Koch ”Electron Diffraction: Capabilities, instrumentation and examples”
in Modern Diffraction Methods (Eds.: E. Mittemeijer, U. Welzel) Wiley-VCH
Weinheim (2012), pp. 469-489

C.T. Koch "LARBED: Exploring the 4th dimension in electron diffraction” in
Uniting Electron Crystallography and Powder Diffraction (Eds.: U. Kolb, K.
Shankland, L. Meshi, A. Avilov, W. David) NATO Science for Peace and Security
Series B: Physics and Biophysics, Springer (2012), pp. 369-379

. C.T. Koch, V.B. Ozddl, K. Ishizuka, ” Quantitative 4-Dimensional Electron Diffrac-

tion in the TEM”, Microscopy and Analysis May (2012) 5-8

H. Rosner, C.T. Koch, G. Wilde, ”Strain Mapping at Al-Pb Interfaces: A Com-
bination of HRTEM Focus Series Reconstruction and GPA”, GIT Imaging and
Microscopy 1 (2012) 40-43

V.B. Ozddl, C.T. Koch, P.A. van Aken, "TEM for Strain-engineered Devices:

Dark-field Inline Holography for Nanoscale Strain Mapping”, GIT Imaging and
Microscopy 3 (2012) 18-20

C.T. Koch and W. Van den Broek, ” An eye for detail”, International Innovations

(2013) 77-79

C.T. Koch, "The World of Nano”, PanEuropean Networks, Science and Technol-

ogy 9 (2013) 68-69



