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The sudden approximation has been recently used to calculate the micro-
scopic scission-properties during low-energy fission of 236U [1, 2]. In this ap-
proach the scission process, i.e., the transition from two fragments connected by
a thin neck to two separated fragments was considered to happen suddenly. The
approach is stationary (the time evolution is not explicitely treated) and it only
involves the two sets of neutron eigenstates for the two nuclear configurations
considered: just before scission (αi) and immediately after scission (αf ). The
purpose of the present paper is to go beyond this mathematical approximation
considering the real physical situation in which the above mentioned transition
takes place in a time interval ∆T 6= 0. For this we need to follow the evolution
from αi to αf of all occupied neutron states by solving numerically the two-
dimensional time-dependent Schrödinger equation with time-dependent poten-
tial. Calculations are performed for mass divisions from AL = 70 to AL = 118
(AL being the light fragment mass) taking into account all the neutron states
(Ω = 1/2, 3/2, ..., 11/2) that are bound in 236U at αi. The diabatic-dissipative
dynamics of the neck rupture is very complicated and its exact duration is un-
known. ∆T is therefore taken as parameter having values from 0.25× 10−22 to
6×10−22 sec. The resulting scission neutron multiplicities νsc and primary frag-
ments’ excitation energies E∗

sc are compared with those obtained in the frame of
the sudden approximation (that corresponds to ∆T = 0). As expected, shorter
is the transition time more excited are the fragments and more neutrons are
emitted, the sudden approximation being an upper limit. For ∆T = 10−22 sec,
which is a realistic value, the time dependent results are 20% below this limit.
For transition times longer than 5 × 10−22 sec the adiabatic limit is reached:
no scission neutrons are emitted anymore and the excitation energy at αf is
negligible. The spatial distribution of the neutron emission points at scission is
also calculated as function of the transition time ∆T and a considerable change
is noticed. Finally, the individual contributions of the light and heavy fragments
to νsc and E∗

sc are estimated. The relative contribution of the light fragment is
found to increase with ∆T.
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