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‘Gradients at the transition state, as well as n the reactants and product regions. & hyogenw =
e Calcuton Type z
The transition state is defined as the maximum on the minimum energy path linking reactants and the products. This © Dynamics H
point on the potential energy surface has the special property that &V(yér=0 (the gradient of the potential is zero), and viesn T o we
the energy goes down most steeply along the minimum energy pat linking reactants and products. Consequenty, if P —
one starts a trajectory exactly at the transition state, with no initial momentum, it wil remain there forever. However, if 0 2
one changes the geometry by a small amount in the direction of the products it wil oll towards the products (and
similarly for the reactants). One way of locating the transition state s to start rajectories near the transition state and o el
see whether they "roll" towards the reactants or products. é
What value does the total gradient of the potential energy surface have at a minimum and at a transition structure? nitial Condiions -
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Briefly explain how minima and transition structures can be distinguished using the curvature of the potential energy il
surface ! ° i
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Trajectories from r; = r;: locating the transition state | edit | edit source | 3
Since the H + Hz surface is symmetric, the transition state must have r1 = rz. If we start a trajectory on the ridge r1 = r2
there is no gradient in the direction at right angles to the ridge, thus the trajectory will oscillate on the ridge and never
fall off. This fact can be used to locate the TS geometry.
« Locate the transition state of the reactions by testing different initial conditions with ry = rz, and py =
|
If you select “Animation” mode, you should see that the system undergoes a periodic symmetric vibration 110 ol o
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plotlepsgui(a,b,c, theta, krabi, xrbei, vrabi, vbei, K, 115tRo, Cuto
Report your best estimate of the transition state position (rs) and explain your reasoning ilustrating it with a
“Internuclear Distances vs Time” screenshot for a relevant trajectory. Erzor in gui mainfen (line 95)
o ™ feval (varargini:});
Error in lepsgui (line ¢¢
Calculating the reaction path [ edit | edit source | gui_mainfon(gui_State, varargin{il);
The reaction path (minimum energy path or mep) s a very special trajectory that cormesponds to infinitely siow motion o frror in
(i.e. the velocity always reset to zero in each time step). Once the transition state has been located, one may run the Select afile to view details matlab.graphics.internal.figfile.FigFile/read>@ (hObject, event:
Very special “trajectory” that corresponds to the mep. Error while evaluating UIControl Callback
)
« Setthe initial conditions such that the system is slightly displaced ffom the transition state and zero initial momenta f > &
(. the positions ry = r+0.01, I = s and the momenta p; = p2 = 0), then change the calculation type from v <[ m »
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