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“Mod e lin g , N u m e ric s a n d S im u la tion s w ith N on lin e a r S ch röd in g e r a n d B oltz m a n n

e q u a tion s”

A b stra c t :

Within the g eneral g oals of the “ U niversity P riority R esearch A rea” (“ U niversitätsS chwerP u nk t”
U S P ) “ C om p u tational S cience / S cientifi c C om p u ting ” , the P D E g rou p at the facu lty of m ath-
em atics wants to boost its activities in this d irection and streng then “ interd iscip linary” col-
laboration within the natu ral sciences : T he m ain g oal of this p roject is the d evelop m ent of
m athem atical m od els and com p u tational m ethod s and their ap p lication to com p u ter sim u lations
in collaboration with p artners in q u antu m p hysics, q u antu m chem istry and q u antu m electronics
that u se the k ind of P D E s of this p roject.
T he sim ilarities in m athem atical stru ctu res of m od els in d iff erent ap p lication areas allow to d e-
velop new m ethod s in a g eneral setting . T he 2 “ m ain them es” , N onlinear S chröd ing er eq u ations
and (q u antu m ) B oltz m ann eq u ations are som ewhat link ed by “ k inetic form u lations” of P D E s
and in p articu lar by the Wig ner transform that m ap s between the p hysical sp ace of N L S (and
m acroscop ic m od els lik e (q u antu m ) fl u id d ynam ics) and the “ p hase sp ace” of k inetic eq u ations.
T he top ics of the work p rog ram of this p roject are focu sed on m od eling and , in p articu lar,
d evelop ing of state-of-the-art nu m erical m ethod s for the tim e-d ep end ent P D E s that occu r. For
the sak e of sim u lation of realistic ap p lications also asp ects of effi cient im p lem entation of the
alg orithm s shall be d ealt with, inclu d ing the d evelop m ent of op tim ized cod es for p arallel m a-
chines, in p articu lar the new “ S chröd ing er III” clu ster that is p artly alread y fi nanced for the
p u rp ose of the U S P .
T he innovation of nu m erical sim u lation tools will be d one in p arallel with innovative m od eling
ap p roaches, where e.g . also asp ects of “ stochastic P D E s” will be consid ered .


