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4.4 Other Forms of Time-Dependent Density Functional Theory Time-Dependent Density Functional theory
(TDDFT) has been considered with increasing interest since the late 19704€™s and many papers have been
published on the subject.
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CHAPTER 2 Time-Dependent Density Functional Theory in Quantum Chemistry Filipp Furchel and Kieron
Burke2 1 Institut fuA'r Physikalische Chemie, UniversitaA't Karlsruhe, KaiserstraAYe 12, 76128 Karlsruhe,
Germany 2 Department of Chemistry and Chemical Biology, Rutgers University, 610 Taylor Road,
Piscataway, NJ 08854, USA Contents 1.

Chapter 2 Time-Dependent Density Functional Theoryin

Time-dependent density functional theory (TDDFT) is a quantum mechanical theory used in physics and
chemistry to investigate the properties and dynamics of many-body systems in the presence of
time-dependent potentials, such as electric or magnetic fields. The effect of such fields on molecules and
solids can be studied with TDDFT to extract features like excitation energies, frequency-dependent response
properties, and photoabsorption spectra.
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Time-dependent density functional theory calculations of the spectroscopy of core electrons Nicholas A.
Besley* and Frans A. Asmuruf Received 2nd February 2010, Accepted 21st June 2010 DOI:
10.1039/c002207a Recent advances in X-ray sources have led to a renaissance in spectroscopic techniques
in the X-ray region.
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Time-dependent density functional theory (TDDFT) is based on a set of ideas and theorems quite distinct
from those governing ground-state DFT, but emphasizing similar techniques. Today, the use of TDDFT is
rapidly growing in many areas of physics, chemistry and materials sciences where direct solution of the
SchrAfdinger equation is too demanding.
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1. A survey of time-dependent phenomena 2. Fundamental theorems in TDDFT 3. Time-dependent
Kohn-Sham equation 4. Memory dependence 5. Linear response and excitation energies 6. Optical
processes in Materials 7. Multiple and charge-transfer excitations 8. Current-TDDFT 9. Nanoscale transport
10. Strong-field processes and control Outline C.U. N.M. C.U. N.M.
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Time-dependent Density Functional Theory 3 a wealth of physical and chemical situations, including atoms,
molecules, and solids, in arbitrary time-dependent electric or magnetic elds, scattering ex-
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Time-dependent density functional theory with ultrasoft pseudopotentials: Real-time electron propagation
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across a molecular junction Xiaofeng Qian, 1Ju Li,2 Xi Lin, and Sidney Yip1,* 1Department of Nuclear
Science and Engineering and Department of Materials Science and Engineering, Massachusetts Institute of
Technology, Cambridge, Massachusetts 02139, USA

Time-dependent density functional theory with ultrasoft
Time-dependent Density Functional Theory 3 a wealth of physical and chemical situations, including atoms,
molecules, and solids, in arbitrary time-dependent electric or magnetic elds, scattering ex-
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Time-Dependent Current-Density Functional Theory for Generalized Open Quantum Systems The Harvard
community has made this article openly available.
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Besides a detailed account of derivation and implementation of the method, we also test the new scheme on
a variety of systems considered to be problematic for conventional local/semilocal time-dependent density
functional theory (TD-DFT).

Time-Dependent Extension of the Long-Range Corrected

Time-dependent density functional theory: Past, present, and future Kieron Burke, Jan Werschnik and E. K.
U. Gross, J. Chem. Phys. 123, 062206 (2005). [049] A guided tour of time-dependent density functional
theory Kieron Burke and E. K. U. Gross, Chapter in Density functionals: Theory and applications (1998).
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In current density functional theory, developed by Vignale and Rasolt, the functionals become dependent on
both the electron density and the paramagnetic current density. In magnetic field density functional theory,
developed by Salsbury, Grayce and Harris, [26] the functionals depend on the electron density and the
magnetic field, and the functional form can depend on the form of the magnetic field.
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