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START

END

1. t = 0: Initial distribution of nuclear 
trajectories & BO populations

3. SH: Determine the running 
state (hopping prob.)

5. Calculate nuclear forces (from 2)

6. Calculate

6. Update

4. XF: Calculate            & 
quantum momemtum from aux. 
trajectories

Yes

No

2. BO: Calculate BO state & 
NACVs or NACMEs
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transàtrans: fast << slow
fast

slow: trapped 
or slow starter 

transàcis: fast ~ slow

analysis of hop time
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COLUMBUS TeraChemMolpro

Q-Chem Gaussian DFTB+         Any home-made program

GAMESS

https://github.com/skmin-lab/unixmd










• Basic information of about the system
• Geometries, velocities, net charge, the number of state

s, …
• Molecule object is used for creating MQC & QM_calculator
• Extented XYZ format with geometries and velocities



• Provides interfaces to various external (or internal for simpl
e model) QM programs

• CASSCF in Columbus/Molpro, MRCI in Columbus, TD
DFT in Gaussian 09/Q-Chem, SSR in TeraChem, TDD
FTB & DFTB/SSR in DFTB+, …

• Depending on the availability of NACVs, the choice of MQ
C is limited.



• ”get_data” actually carries out the QM calculation based on
Molecule

• One can add any interface with a new QM program by mak
ing a proper “get_data” under QM_calculator

• Also, provides NACMEs from CIS coefficients for TDDFT
(B) calculations from Gaussian and DFTB+



• Central class of pyUNIxMD which defines and runs NAMD 
simulations

• BOMD for Born-Oppenheimer dynamics, SH for FSSH 
and its derivatives (EDC, IDC, …), SHXF for SHXF, CT 
for CTMQC

• Requires a geometry object (molecule), # of time steps (ns
teps), a nuclear time step size (dt), the initial electronic stat
e (istate), how to rescale after hops, …

• MQC.”run” – execution of MQC with QM calculations at ea
ch time, all the dirty jobs (see the next slide)
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