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Nano-Bio Simulation

With the emergence of petascale computing platforms
computational chemistry is on the verge of entering a new era of
modeling. It will enable us to tackle scientific problems that larger
and more complex, more realistic than ever before, and to include
more of the complex dynamical behavior of nature. Petascale
computing should be science driven.

Biomolecules Nano-scale molecules



 Simulations for larger and more complex,
more realistic systems

* VVery Accurate results

e Chemistry at periodic interfaces

e Coupling multiple scales

e Benchmarking abilities

e Heavy element chemistry
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Gaussian and FE Coulomb Approach
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Gaussian and FE Coulomb Approach
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Energy Gradient

Gaussian and FE Coulomb Approach
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Exfoliation energies per C-atom in polycyclic aromatic
hydracarbon trimers (I C-BOP/6-31++(3**)

Experimental data 35, 43, 52 meV
Previous calculation 8 ~170 meV
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U I CI Iel I I A Program Suite for ab initio Quantum Chemistry

Ab initio MO, DFT, and Dynamics
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http://utchem.qcl.t.u-tokyo.ac.jp/




Conclusions

With the emergence of petascale computing platforms
computational quantum chemistry is on the verge of
entering a new era of modeling. It will enable us to
tackle scientific problems that larger and more realistic
than ever before, and to include more of the complex
dynamical behavior of nature. Of course much more
remains to be achieved but

Let’s Do More Chemistry with Computers!



