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Summary
PyDislocDyn is a suite of python programs designed to perform various calculations for
dislocation dynamics in the continuum limit. In particular, one of its main purposes is to
calculate dislocation drag from phonon wind. Additional features include the averaging of
elastic constants for polycrystals, the calculation of the dislocation field including its limiting
velocities, and the calculation of dislocation self-energy and line tension.

Introduction
Line defects in crystals, known as dislocations, play an important role in accommodating plastic
deformation by gliding through the crystal (Austin, 2018; Blaschke & Luscher, 2021; Hansen et
al., 2013; Lloyd, Clayton, Becker, et al., 2014; Luscher et al., 2016; Zuanetti et al., 2021). A
good understanding of their properties, including how dislocations interact with obstacles (like
grain boundaries, impurities, and other defects), is thus key to understanding material strength.
At high deformation rates, gliding dislocations experience an opposing drag force due to phonon
scattering, an effect known as phonon wind (Alshits, 1992; Gurrutxaga-Lerma et al., 2021;
Nadgornyi, 1988; Johannes Weertman & Weertman, 1980). In a series of papers summarized
in the review article of (Alshits, 1992), Alshits and co-workers developed a first-principles
theory of dislocation drag in the continuum limit of an isotropic crystal, assuming small gliding
velocities (i.e. a few percent of the transverse sound speed). A generalization of the phonon
wind theory to large dislocation gliding velocities (up to the transverse sound speed) was
later developed in (Blaschke et al., 2020), and further generalized to anisotropic crystals in
(Blaschke, 2019). Simplified functional forms of dislocation drag (in some cases inspired by
this theory (Blaschke & Luscher, 2021)) are used in single crystal plasticity simulations (Austin,
2018; Lloyd, Clayton, Austin, et al., 2014; Luscher et al., 2016; Manukhina et al., 2024; Ye et
al., 2023; Zuanetti et al., 2021) as well as discrete dislocation dynamics (DDD) simulations
(Akhondzadeh et al., 2023; Bertin et al., 2015, 2024; Cho et al., 2015; Gurrutxaga-Lerma et
al., 2013; Kim et al., 2020; Tak et al., 2023).

Dislocation theory also predicts limiting velocities for dislocation glide where the elastic strain
energy of the moving dislocation (and thereby also the drag coefficient from phonon wind)
diverges (Blaschke, 2021b; Teutonico, 1961, 1962; Van Hull & Weertman, 1962; J. Weertman,
1962). This prediction, however, has its roots in the simplifying assumption of a “perfect”
dislocation, which neglects the fact that dislocations have a finite core size in a real crystal.
Even in the continuum theory, these velocities can be overcome in principle when the dislocation
core is taken into account in a regularizing fashion, see (Markenscoff & Huang, 2008; Pellegrini,
2018, 2020). Thus within real crystals, the “limiting velocities” can be seen as dislocation
velocities that are hard, but not necessarily impossible, to overcome. In fact, a number of
molecular dynamics (MD) simulations of various cubic and hexagonal close-packed (hcp) metals
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(see e.g. (Dang et al., 2022; Duong & Demkowicz, 2023; Gumbsch & Gao, 1999; Jones et
al., 2025; Olmsted et al., 2005; Oren et al., 2017; Peng et al., 2019; Tsuzuki et al., 2008)
and references therein), as well as one experiment (Katagiri et al., 2023) on diamond, have
predicted that dislocations can also glide at transonic or even supersonic speeds (i.e. above their
highest limiting velocity). Due to technological limitations, tracking high speed dislocations in
metals in real time remains challenging. Therefore, no transonic or supersonic dislocations have
been directly observed in metals to date and the according MD results remain unconfirmed
experimentally.

Apart from questions regarding the highest dislocation gliding velocities, mesoscale simulations
in general also suffer from high uncertainties in modeling dislocation density evolution at high
strain rates. For recent advances of the latter in face-centered cubic (fcc) metals, see (Hunter
& Preston, 2022; Larkin et al., 2022) and references therein. Dislocation density evolution,
however, is beyond the scope of our present code, PyDislocDyn, which focuses on properties
of single dislocations.

Statement of need
Large-scale simulations of how metals (and other crystals) deform, such as DDD simulations
(Akhondzadeh et al., 2023; Bertin et al., 2015, 2024; Cho et al., 2015; Gurrutxaga-Lerma
et al., 2013; Kim et al., 2020; Tak et al., 2023) and crystal plasticity simulations (Austin,
2018; Lloyd, Clayton, Austin, et al., 2014; Luscher et al., 2016; Manukhina et al., 2024; Ye et
al., 2023; Zuanetti et al., 2021), can increase their fidelity by including dislocation dynamics
properties (drag coefficient, limiting velocities, etc.). PyDislocDyn can aid researchers in those
endeavors. In particular, one of the main purposes of the open source code PyDislocDyn
is to provide a reference implementation of the first-principles theory of dislocation drag
developed in (Blaschke, 2019; Blaschke et al., 2020). As one of the ingredients of phonon
wind theory, the dislocation displacement gradient field in the continuum limit needs to be
computed. PyDislocDyn makes use of the computationally efficient “integral method” for
steady-state dislocations developed by Lothe and co-workers, which builds upon the earlier
“sextic” formalism of Stroh and others. A review of this method can be found in the excellent
article of Bacon et al. (Bacon et al., 1980) as well as the textbook of Hirth and Lothe (Hirth
& Lothe, 1982).

Accounting for accelerating dislocations in phonon wind calculations would be too costly,
computationally, given the expected subleading effect, see (Blaschke, 2021a; Blaschke, Dang,
et al., 2023; Markenscoff & Ni, 1987) and references therein. Nonetheless, the displacement
gradient fields of accelerating pure edge and screw dislocations for those slip systems featuring
a reflection symmetry can be calculated separately within the code. While dislocations of
arbitrary character angle are modeled according to the crystal symmetry (bcc, fcc, hcp, etc.)
and slip system, the phonon spectrum is kept isotropic for simplicity (Blaschke, 2019).

Additionally, PyDislocDyn includes an implementation of the limiting velocities of dislocation
glide following the recipe outlined in the review article (Blaschke, 2021b) in order to limit
dislocation drag calculations to their range of validity on the one hand, but also to enable
users to determine those limiting velocities in an accessible way for other purposes, such as
interpreting molecular dynamics simulation results of dislocation glide (Blaschke, Chen, et al.,
2021; Dang et al., 2022; Jones et al., 2025).

Features
Its main features can be summarized as:

• The code can compute isotropic averages of elastic constants using various methods,
such as Voigt-Reuss-Hill averaging and Kroener’s method, see (Blaschke, 2017).
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• It can compute the steady-state displacement (gradient) field of a dislocation for arbitrary
character angle in an arbitrary crystal geometry (Bacon et al., 1980); a generalization to
accelerating dislocations has been implemented for pure screw dislocations (Blaschke,
2021a) and pure edge dislocations (Blaschke, Dang, et al., 2023).

• We compute theoretical limiting velocities of dislocations in arbitrary slip systems and
with arbitrary character angle (Barnett et al., 1973; Blaschke, 2021b; Blaschke, Chen, et
al., 2021; Teutonico, 1961).

• The code can compute the elastic strain energy and line tension for any dislocation
(Blaschke & Szajewski, 2018).

• And most importantly, PyDislocDyn can compute the dislocation drag coefficient 𝐵
from phonon wind for any dislocation at any velocity (Blaschke, 2019; Blaschke et al.,
2020) or stress (Blaschke, Burakovsky, et al., 2021; Blaschke & Luscher, 2021). Given
appropriate elastic constants, dislocation drag can in principle be computed for any
temperature or pressure with PyDislocDyn as elucidated in (Blaschke, Burakovsky, et
al., 2021). While calculating elastic constants is beyond the scope of PyDislocDyn, we
do provide some tools to determine which types of deformations are sensitive to which
elastic constants. This information can then be used as a starting point to computing
elastic constants using other third party tools (Blaschke, Burakovsky, et al., 2021; Gu et
al., 2019).

A number of additional tools for various crystal operations are available as well. In particular:
computing sound speeds for any direction within the crystal, computing Rayleigh wave speeds
(Barnett et al., 1973), converting various tensors to and from Voigt notation, converting
between different sets of isotropic elastic constants, computing measures of anisotropy (Kube,
2016), determining ‘radiation-free’ dislocation velocities (Blaschke, Duong, et al., 2023; Gao et
al., 1999), converting Miller indices to Cartesian coordinates, computing the elastic compliance
tensors from the elastic constant tensors, converting the drag coefficient 𝐵(𝑣) to 𝐵(𝜎) (i.e. a
function of resolved shear stress instead of a function of velocity), and various visualization
functions for the dislocation field and its drag coefficient. Many functions also support Sympy
manipulations. For example, Voigt-Reuss-Hill averages of elastic constants can be computed
symbolically as well as numerically. For further details on functionality, we refer the reader to
the code manual and the Jupyter notebook containing examples, which are both included in
the code distribution available on Github.

Acknowledgements
Support from the Materials project within the Physics and Engineering Models (PEM) Sub-
program element of the Advanced Simulation and Computing (ASC) Program at Los Alamos
National Laboratory (LANL)is gratefully acknowledged. LANL, an affirmative action/equal
opportunity employer, is operated by Triad National Security, LLC, for the National Nuclear
Security Administration of the U.S. Department of Energy under contract 89233218NCA000001.

References
Akhondzadeh, Sh., Kang, M., Sills, R. B., Ramesh, K. T., & Cai, W. (2023). Direct comparison

between experiments and dislocation dynamics simulations of high rate deformation of
single crystal copper. Acta Materialia, 250, 118851. https://doi.org/10.1016/j.actamat.
2023.118851

Alshits, V. I. (1992). The phonon-dislocation interaction and its role in dislocation dragging and
thermal resistivity. In V. L. Indenbom & J. Lothe (Eds.), Elastic strain fields and dislocation
mobility (Vol. 31, pp. 625–697). Elsevier. https://doi.org/10.1016/B978-0-444-88773-3.
50018-2

Blaschke. (2025). PyDislocDyn: A Python code for calculating dislocation drag and other crystal properties. Journal of Open Source Software,
10(116), 9309. https://doi.org/10.21105/joss.09309.

3

https://github.com/dblaschke-LANL/PyDislocDyn
https://doi.org/10.1016/j.actamat.2023.118851
https://doi.org/10.1016/j.actamat.2023.118851
https://doi.org/10.1016/B978-0-444-88773-3.50018-2
https://doi.org/10.1016/B978-0-444-88773-3.50018-2
https://doi.org/10.21105/joss.09309


Austin, R. A. (2018). Elastic precursor wave decay in shock-compressed aluminum over a wide
range of temperature. Journal of Applied Physics, 123(3), 035103. https://doi.org/10.
1063/1.5008280

Bacon, D. J., Barnett, D. M., & Scattergood, R. O. (1980). Anisotropic continuum theory
of lattice defects. Progress in Materials Science, 23, 51–262. https://doi.org/10.1016/
0079-6425(80)90007-9

Barnett, D. M., Lothe, J., Nishioka, K., & Asaro, R. J. (1973). Elastic surface waves in
anisotropic crystals: A simplified method for calculating Rayleigh velocities using dislocation
theory. Journal of Physics F: Met. Phys., 3(6), 1083–1096. https://doi.org/10.1088/
0305-4608/3/6/001

Bertin, N., Bulatov, V. V., & Zhou, F. (2024). Learning dislocation dynamics mobility
laws from large-scale MD simulations. Npj Computational Materials, 10(1), 192. https:
//doi.org/10.1038/s41524-024-01378-4

Bertin, N., Upadhyay, M. V., Pradalier, C., & Capolungo, L. (2015). A FFT-based formulation
for efficient mechanical fields computation in isotropic and anisotropic periodic discrete
dislocation dynamics. Modelling and Simulation in Materials Science and Engineering,
23(6), 065009. https://doi.org/10.1088/0965-0393/23/6/065009

Blaschke, D. N. (2017). Averaging of elastic constants for polycrystals. Journal of Applied
Physics, 122, 145110. https://doi.org/10.1063/1.4993443

Blaschke, D. N. (2019). Velocity dependent dislocation drag from phonon wind and crystal
geometry. Journal of Physics and Chemistry of Solids, 124, 24–35. https://doi.org/10.
1016/j.jpcs.2018.08.032

Blaschke, D. N. (2021a). A general solution for accelerating screw dislocations in arbitrary slip
systems with reflection symmetry. Journal of the Mechanics and Physics of Solids, 152,
104448. https://doi.org/10.1016/j.jmps.2021.104448

Blaschke, D. N. (2021b). How to determine limiting velocities of dislocations in anisotropic
crystals. Journal of Physics: Cond. Mat., 33, 503005. https://doi.org/10.1088/1361-648X/
ac2970

Blaschke, D. N., Burakovsky, L., & Preston, D. L. (2021). On the temperature and density
dependence of dislocation drag from phonon wind. Journal of Applied Physics, 130, 015901.
https://doi.org/10.1063/5.0054536

Blaschke, D. N., Chen, J., Fensin, S., & Szajewski, B. (2021). Clarifying the definition of
“transonic” screw dislocations. Philosophical Magazine, 101, 997–1018. https://doi.org/
10.1080/14786435.2021.1876269

Blaschke, D. N., Dang, K., Fensin, S., & Luscher, D. J. (2023). Properties of accelerating
edge dislocations in arbitrary slip systems with reflection symmetry. Materials, 16(11),
4019. https://doi.org/10.3390/ma16114019

Blaschke, D. N., Duong, T., & Demkowicz, M. J. (2023). Comparing theoretical predictions of
radiation-free velocities of edge dislocations to molecular dynamics simulations. Physical
Review B, 108(22), 224102. https://doi.org/10.1103/PhysRevB.108.224102

Blaschke, D. N., & Luscher, D. J. (2021). Dislocation drag and its influence on elastic precursor
decay. International Journal of Plasticity, 144, 103030. https://doi.org/10.1016/j.ijplas.
2021.103030

Blaschke, D. N., Mottola, E., & Preston, D. L. (2020). Dislocation drag from phonon
wind in an isotropic crystal at large velocities. Philosophical Magazine, 100(5), 571–600.
https://doi.org/10.1080/14786435.2019.1696484

Blaschke, D. N., & Szajewski, B. A. (2018). Line tension of a dislocation moving through

Blaschke. (2025). PyDislocDyn: A Python code for calculating dislocation drag and other crystal properties. Journal of Open Source Software,
10(116), 9309. https://doi.org/10.21105/joss.09309.

4

https://doi.org/10.1063/1.5008280
https://doi.org/10.1063/1.5008280
https://doi.org/10.1016/0079-6425(80)90007-9
https://doi.org/10.1016/0079-6425(80)90007-9
https://doi.org/10.1088/0305-4608/3/6/001
https://doi.org/10.1088/0305-4608/3/6/001
https://doi.org/10.1038/s41524-024-01378-4
https://doi.org/10.1038/s41524-024-01378-4
https://doi.org/10.1088/0965-0393/23/6/065009
https://doi.org/10.1063/1.4993443
https://doi.org/10.1016/j.jpcs.2018.08.032
https://doi.org/10.1016/j.jpcs.2018.08.032
https://doi.org/10.1016/j.jmps.2021.104448
https://doi.org/10.1088/1361-648X/ac2970
https://doi.org/10.1088/1361-648X/ac2970
https://doi.org/10.1063/5.0054536
https://doi.org/10.1080/14786435.2021.1876269
https://doi.org/10.1080/14786435.2021.1876269
https://doi.org/10.3390/ma16114019
https://doi.org/10.1103/PhysRevB.108.224102
https://doi.org/10.1016/j.ijplas.2021.103030
https://doi.org/10.1016/j.ijplas.2021.103030
https://doi.org/10.1080/14786435.2019.1696484
https://doi.org/10.21105/joss.09309


an anisotropic crystal. Philosophical Magazine, 98, 2397–2424. https://doi.org/10.1080/
14786435.2018.1489152

Cho, J., Junge, T., Molinari, J.-F., & Anciaux, G. (2015). Toward a 3D coupled atomistic and
discrete dislocation dynamics simulation: dislocation core structures and Peierls stresses
with several character angles in FCC aluminum. Advanced Modeling and Simulation in
Engineering Sciences, 2(1), 12. https://doi.org/10.1186/s40323-015-0028-6

Dang, K., Blaschke, D. N., Fensin, S., & Luscher, D. J. (2022). Limiting velocities and
transonic dislocations in Mg. Computational Materials Science, 215, 111786. https:
//doi.org/10.1016/j.commatsci.2022.111786

Duong, T., & Demkowicz, M. J. (2023). Resonance with surface waves induces forbidden
velocity bands in dislocation glide. Journal of the Mechanics and Physics of Solids, 180,
105422. https://doi.org/10.1016/j.jmps.2023.105422

Gao, H., Huang, Y., Gumbsch, P., & Rosakis, A. J. (1999). On radiation-free transonic
motion of cracks and dislocations. Journal of the Mechanics and Physics of Solids, 47 (9),
1941–1961. https://doi.org/10.1016/S0022-5096(98)00126-4

Gu, J., Wang, C., Sun, B., Zhang, W., & Liu, D. (2019). High-pressure third-order elastic con-
stants of MgO single crystal: First-principles investigation. Zeitschrift für Naturforschung,
74, 447–456. https://doi.org/10.1515/zna-2018-0500

Gumbsch, P., & Gao, H. (1999). Dislocations faster than the speed of sound. Science,
283(5404), 965–968. https://doi.org/10.1126/science.283.5404.965

Gurrutxaga-Lerma, B., Balint, D. S., Dini, D., Eakins, D. E., & Sutton, A. P. (2013). A
dynamic discrete dislocation plasticity method for the simulation of plastic relaxation
under shock loading. Proceedings of the Royal Society A, 469(2156), 20130141. https:
//doi.org/10.1098/rspa.2013.0141

Gurrutxaga-Lerma, B., Verschueren, J., Sutton, A. P., & Dini, D. (2021). The mechanics
and physics of high-speed dislocations: A critical review. International Materials Reviews,
66(4), 215–255. https://doi.org/10.1080/09506608.2020.1749781

Hansen, B. L., Beyerlein, I. J., Bronkhorst, C. A., Cerreta, E. K., & Dennis-Koller, D. (2013).
A dislocation-based multi-rate single crystal plasticity model. International Journal of
Plasticity, 44, 129–146. https://doi.org/10.1016/j.ijplas.2012.12.006

Hirth, J. P., & Lothe, J. (1982). Theory of dislocations (second). Wiley.

Hunter, A., & Preston, D. L. (2022). Analytic model of dislocation density evolution in
fcc polycrystals accounting for dislocation generation, storage, and dynamic recovery
mechanisms. International Journal of Plasticity, 151, 103178. https://doi.org/10.1016/j.
ijplas.2021.103178

Jones, K. R., Dang, K., Blaschke, D. N., Fensin, S. J., & Hunter, A. (2025). Exploring
the relation between transonic dislocation glide and stacking fault width in FCC metals.
Modelling and Simulation in Materials Science and Engineering, 33(2), 025020. https:
//doi.org/10.1088/1361-651X/adb017

Katagiri, K., Pikuz, T., Fang, L., Albertazzi, B., Egashira, S., Inubushi, Y., Kamimura, G.,
Kodama, R., Koenig, M., Kozioziemski, B., & others. (2023). Transonic dislocation
propagation in diamond. Science, 382(6666), 69–72. https://doi.org/10.1126/science.
adh5563

Kim, S., Kim, H., Kang, K., & Kim, S. Y. (2020). Relativistic effect inducing drag on
fast-moving dislocation in discrete system. International Journal of Plasticity, 126, 102629.
https://doi.org/10.1016/j.ijplas.2019.11.008

Kube, C. M. (2016). Elastic anisotropy of crystals. AIP Advances, 6(9), 095209. https:

Blaschke. (2025). PyDislocDyn: A Python code for calculating dislocation drag and other crystal properties. Journal of Open Source Software,
10(116), 9309. https://doi.org/10.21105/joss.09309.

5

https://doi.org/10.1080/14786435.2018.1489152
https://doi.org/10.1080/14786435.2018.1489152
https://doi.org/10.1186/s40323-015-0028-6
https://doi.org/10.1016/j.commatsci.2022.111786
https://doi.org/10.1016/j.commatsci.2022.111786
https://doi.org/10.1016/j.jmps.2023.105422
https://doi.org/10.1016/S0022-5096(98)00126-4
https://doi.org/10.1515/zna-2018-0500
https://doi.org/10.1126/science.283.5404.965
https://doi.org/10.1098/rspa.2013.0141
https://doi.org/10.1098/rspa.2013.0141
https://doi.org/10.1080/09506608.2020.1749781
https://doi.org/10.1016/j.ijplas.2012.12.006
https://doi.org/10.1016/j.ijplas.2021.103178
https://doi.org/10.1016/j.ijplas.2021.103178
https://doi.org/10.1088/1361-651X/adb017
https://doi.org/10.1088/1361-651X/adb017
https://doi.org/10.1126/science.adh5563
https://doi.org/10.1126/science.adh5563
https://doi.org/10.1016/j.ijplas.2019.11.008
https://doi.org/10.1063/1.4962996
https://doi.org/10.1063/1.4962996
https://doi.org/10.21105/joss.09309


//doi.org/10.1063/1.4962996

Larkin, K., Hunter, A., & Buechler, M. (2022). Simulation of dislocation evolution in
microparticle impacts over a wide range of impact velocities. International Journal of
Plasticity, 158, 103408. https://doi.org/10.1016/j.ijplas.2022.103408

Lloyd, J. T., Clayton, J. D., Austin, R. A., & McDowell, D. L. (2014). Plane wave simulation
of elastic-viscoplastic single crystals. Journal of the Mechanics and Physics of Solids, 69,
14–32. https://doi.org/10.1016/j.jmps.2014.04.009

Lloyd, J. T., Clayton, J. D., Becker, R., & McDowell, D. L. (2014). Simulation of shock
wave propagation in single crystal and polycrystalline aluminum. International Journal of
Plasticity, 60, 118–144. https://doi.org/10.1016/j.ijplas.2014.04.012

Luscher, D. J., Mayeur, J. R., Mourad, H. M., Hunter, A., & Kenamond, M. A. (2016).
Coupling continuum dislocation transport with crystal plasticity for application to shock
loading conditions. International Journal of Plasticity, 76, 111–129. https://doi.org/10.
1016/j.ijplas.2015.07.007

Manukhina, K. D., Krasnikov, V. S., Voronin, D. S., & Mayer, A. E. (2024). Dislocation
activity in aluminum at ultra-high strain rates: Atomistic investigation and continuum
modeling. Computational Materials Science, 244, 113269. https://doi.org/10.1016/j.
commatsci.2024.113269

Markenscoff, X., & Huang, S. (2008). Analysis for a screw dislocation accelerating through the
shear-wave speed barrier. Journal of the Mechanics and Physics of Solids, 56, 2225–2239.
https://doi.org/10.1016/j.jmps.2008.01.005

Markenscoff, X., & Ni, L. (1987). The transient motion of a dislocation in a solid of general
anisotropy. Wave Motion, 9(3), 191–199. https://doi.org/10.1016/0165-2125(87)90009-6

Nadgornyi, E. M. (1988). Dislocation dynamics and mechanical properties of crystals. Progress
in Materials Science, 31, 1–530. https://doi.org/10.1016/0079-6425(88)90005-9

Olmsted, D. L., Hector Jr., L. G., Curtin, W. A., & Clifton, R. J. (2005). Atomistic simulations
of dislocation mobility in Al, Ni and Al/Mg alloys. Modelling and Simulation in Materials
Science and Engineering, 13, 371. https://doi.org/10.1088/0965-0393/13/3/007

Oren, E., Yahel, E., & Makov, G. (2017). Dislocation kinematics: A molecular dynamics
study in Cu. Modelling and Simulation in Materials Science and Engineering, 25, 025002.
https://doi.org/10.1088/1361-651X/aa52a7

Pellegrini, Y.-P. (2018). Uniformly-moving non-singular dislocations with ellipsoidal core shape
in anisotropic media. Journal of Micromechanics and Molecular Physics, 3(3 & 4), 1840004.
https://doi.org/10.1142/S2424913018400040

Pellegrini, Y.-P. (2020). Dynamic Peach-Koehler self-force, inertia, and radiation damping of
a regularized dislocation. https://arxiv.org/abs/2005.12704

Peng, S., Wei, Y., Jin, Z., & Yang, W. (2019). Supersonic screw dislocations gliding at
the shear wave speed. Physical Review Letters, 122, 045501. https://doi.org/10.1103/
PhysRevLett.122.045501

Tak, T. N., Prakash, A., Samajdar, I., Benzerga, A. A., & Guruprasad, P. J. (2023). A
discrete dislocation dynamics framework for modeling polycrystal plasticity with hardening.
International Journal of Solids and Structures, 281, 112442. https://doi.org/10.1016/j.
ijsolstr.2023.112442

Teutonico, L. J. (1961). Dynamical behavior of dislocations in anisotropic media. Physical
Review, 124, 1039–1045. https://doi.org/10.1103/PhysRev.124.1039

Teutonico, L. J. (1962). Uniformly moving dislocations of arbitrary orientation in anisotropic
media. Physical Review, 127, 413–418. https://doi.org/10.1103/PhysRev.127.413

Blaschke. (2025). PyDislocDyn: A Python code for calculating dislocation drag and other crystal properties. Journal of Open Source Software,
10(116), 9309. https://doi.org/10.21105/joss.09309.

6

https://doi.org/10.1063/1.4962996
https://doi.org/10.1063/1.4962996
https://doi.org/10.1063/1.4962996
https://doi.org/10.1016/j.ijplas.2022.103408
https://doi.org/10.1016/j.jmps.2014.04.009
https://doi.org/10.1016/j.ijplas.2014.04.012
https://doi.org/10.1016/j.ijplas.2015.07.007
https://doi.org/10.1016/j.ijplas.2015.07.007
https://doi.org/10.1016/j.commatsci.2024.113269
https://doi.org/10.1016/j.commatsci.2024.113269
https://doi.org/10.1016/j.jmps.2008.01.005
https://doi.org/10.1016/0165-2125(87)90009-6
https://doi.org/10.1016/0079-6425(88)90005-9
https://doi.org/10.1088/0965-0393/13/3/007
https://doi.org/10.1088/1361-651X/aa52a7
https://doi.org/10.1142/S2424913018400040
https://arxiv.org/abs/2005.12704
https://doi.org/10.1103/PhysRevLett.122.045501
https://doi.org/10.1103/PhysRevLett.122.045501
https://doi.org/10.1016/j.ijsolstr.2023.112442
https://doi.org/10.1016/j.ijsolstr.2023.112442
https://doi.org/10.1103/PhysRev.124.1039
https://doi.org/10.1103/PhysRev.127.413
https://doi.org/10.21105/joss.09309


Tsuzuki, H., Branicio, P. S., & Rino, J. P. (2008). Accelerating dislocations to transonic
and supersonic speeds in anisotropic metals. Applied Physics Letters, 92, 191909. https:
//doi.org/10.1063/1.2921786

Van Hull, A., & Weertman, J. (1962). Fast moving edge dislocations in various face-centered-
cubic metals. Journal of Applied Physics, 33(5), 1636–1637. https://doi.org/10.1063/1.
1728802

Weertman, J. (1962). Fast moving edge dislocations on the (110) plane in anisotropic body-
centred-cubic crystals. Philosophical Magazine, 7 (76), 617–631. https://doi.org/10.1080/
14786436208212628

Weertman, Johannes, & Weertman, J. R. (1980). Moving dislocations. In F. R. N. Nabarro
(Ed.), Moving dislocations (Vol. 3, pp. 1–59). North Holland Pub. Co.

Ye, C., Liu, G., Chen, K., Liu, J., Hu, J., Yu, Y., Mao, Y., & Shen, Y. (2023). Unified crystal
plasticity model for fcc metals: From quasistatic to shock loading. Physical Review B, 107,
024105. https://doi.org/10.1103/PhysRevB.107.024105

Zuanetti, B., Luscher, D. J., Ramos, K., Bolme, C., & Prakash, V. (2021). Dynamic flow stress
of pure polycrystalline aluminum: Pressure-shear plate impact experiments and extension
of dislocation-based modeling to large strains. Journal of the Mechanics and Physics of
Solids, 146, 104185. https://doi.org/10.1016/j.jmps.2020.104185

Blaschke. (2025). PyDislocDyn: A Python code for calculating dislocation drag and other crystal properties. Journal of Open Source Software,
10(116), 9309. https://doi.org/10.21105/joss.09309.

7

https://doi.org/10.1063/1.2921786
https://doi.org/10.1063/1.2921786
https://doi.org/10.1063/1.1728802
https://doi.org/10.1063/1.1728802
https://doi.org/10.1080/14786436208212628
https://doi.org/10.1080/14786436208212628
https://doi.org/10.1103/PhysRevB.107.024105
https://doi.org/10.1016/j.jmps.2020.104185
https://doi.org/10.21105/joss.09309

	Summary
	Introduction
	Statement of need
	Features
	Acknowledgements
	References

