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We are concerned with the highly oscillatory regime of a stationary (1D)
Schrödinger equation including so-called turning points, i.e. zeros of the coef-
ficient function. The numerical integration of a highly oscillating differential
equation usually demands high computational cost. To avoid that, we intro-
duce a hybrid method using a transformation to a smoother problem and then
approximating the resulting oscillatory integrals yielding an efficient numeri-
cal scheme. In order to do so we make an approach which is motivated by
asymptotic expansions found in [1] and a numerical scheme from [2]. A Hankel
function-ansatz is used to transform the ODE hence to eliminate the dominant
oscillations. This ODE can then be numerically approximated using asymptotic
expansions in the rescaled Planck constant ε and the step-size of the spatial grid
h. Overall this method yields an asymptotically correct scheme that is first order
consistent with no necessity for a fine spatial grid.
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