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Briefly explain how minima and transition structures can be distinguished using the curvature of the potential energy A — B opmnv.
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Trajectories from r, = r;: locating the transition state | edit | edit source | € EaEk W K 4 4 2
Since the H + Hy surface is symmetric, the transition state must have r1 = rz. If we start a trajectory on the ridge r1 = rz {9] Molecuilar Dynarmies ‘g’
there is no gradient n the direction at right angles to the ridge, thus the trajectory wil oscillate on the ridge and never NEdse | bRV 0PEL- 3| 08|aD A 2
all off. This fact can be used to locate the TS geometry. =
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If you select “Animation” mode, you should see that the system undergoes a periodic symmetric vibration. yorogen 1w 20
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Report your best estimate of the transition state position (fs) and explain your reasoning ilustrating it with a nyorogen v
“Internuclear Distances vs Time" screenshot for a relevant trajectory. =
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Calculating the reaction path | edit | edit source | Calison Angle: %
The reaction path (minimum energy path or mep) s a very special trajectory that corresponds to infinitely slow motion 4 i 2 0
(ie. the velocity always reset to zero in each time step). Once the transition state has been located, one may run the i =
very special “trajectory” that corresponds to the mep. A8 Distanc (3) Aswomentm 3 80
« Setthe initial conditions such that the system is slightly displaced from the transition state and zero initial momenta 1 o 9
(e the positions ry = r+0.01, Iz = s and the momenta py = pz = 0), then change the calculation type from BC Distance (A) BC Momentum -0
dynamics to MEP (you may need to increase the number of steps to obtain a complete mep) [ 0
100
You will see that the trajectory simply follows the valley floor to Hy+ Hz-Hs
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Trajectories from r1 = r+8, 2= s [ edit | edit source | v e Tme 110
[Potential Energy vs Time 0.5
whille the mep is useful to characterise a given chemical reaction, it does not provide a realistic account of the motion e ey o
of the atoms during the reaction. Atoms have mass and in the gas phase (as we are studying here) their motion wil be. Internucear Veloctes vs teruciear Distance
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« Repeat the calculation with the same initial conditions used to calculate the reaction path, but change the
calculation type back to Dynamics. A-B bond distance (A)
Comment on how the mep and the trajectory you just calculated differ
Look at the “Interucear Distances vs Time" and “Intemuclear Momenta vs Time". Take note of the final values of the
positions ry(t) r2(t) and the average momenta ps(t) pz(t) at large t Setect  fileto view detais
What would change i we used the inifial conditions 4 = fis and r; = r:+0.01 instead?
« Setup a calculation where the inital positions correspond to the final positions of the trajectory you calculated
above, the same final momenta values but with their signs reversed. v
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