State of the art
applications

Method
development

New codes and
improvements

Coming soon..

Supported
platforms

The program system MOLCAS is a package for calculations of electronic and structural properties of molecular systems in
gas, liquid, or solid phase. MOLCAS contains a number of modern quantum chemical methods for studies of the electronic
structure in ground and exited electronic states, including Hartree-Fock, Density Functional Theory, Coupled-Cluster, multi-
configurational SCF (CASSCF and RASSCF) with dynamical electron correlation treated with multi-reference CI or second

order perturbation theory (CASPT2 and RASPT2).

Excited state molecular dynamics
to study Photochemistry/-biology
examples:
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Application: The Oxo-Mn(Salen) complex Application: The Gd dimer
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eXtra Small basis set for relativistic calculations

LUSCUS | o Parallel Cholesky vectors

distributed across
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The S12L "pincer" complex C54H3N4
892 basis functions Cholesky-driven RHS: large accumulate

. . L. +
B XS-VDZP communication and I/O overhead —
I RCC-VDZP

o
n " 1 1 n 1 1 1 1 1 1

RCC-VDZP
Relative timings
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MOLCAS — COLUMBUS
MR-C| and MR-AQCC : : : :
Numerical Gradients Improved with Constraints

for conical intersections,
non-adiabatic dynamics and

relativistic effects. Analytic gradients and
non-adiabatic coupling vectors
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Flexible, modular interface

N Constrained parts can be rigid,
or optimized at a different level

<\III | \V/ “I’J > (with analytical gradients)

Spin-orbit couplings and All free: 187 spc/g
full two-component MR-Cl All free: 313 spc/g Constrained ligands: 49 spc/g
Constrained groups: 145 spc/g Speedup: 3.82

177 J
<\Il ’HSO‘\II > Speedup: 2.16
Highly scalable parallel MR-CI R R
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Execution times on JUMP (IBM $P4, 1.7GHz, Powerd) 3
{on current hardware approx. factor 3 to 8 faster)
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" ‘. spc/g = single-point calculations per gradient
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More information on COLUMBUS:
Lischka et al. WIREs 2011, 1, 191-199.
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RI gradients for HF, DFT and CASSCF

RetinalANO-S-VDZP :54 atoms (22 non-H atoms)68 bsfCAS (12,12)

State-specific State-areraged

Conventional RICD Conventional RICD

Energy 15h04 1h09 (7.6%) 15h41 1h49 (11.6%)

Gradient 9h20 47m (8.4%) > 150h 8h36 (<6%)

24h24 1h56 (7.9%) > 168h 10h25 (<6%)

: Keller, Y.Ma, S.Knecht, M.Reih : Autschbach
M.Delcey, R.Lindh S.Keller a, S.Knecht elher J.Autschbac

http://www.molcas.org
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