
Berlin Leipzig SeminarAnalysis/probability theoryFirst Meeting Winter Term 2011/12Organized by the DFG Resear
h Group Analysis and Sto
hasti
s in Complex Physi
al SystemsDate: Friday, 4 November, 2011Venue: TU Brauns
hweig, Neuer Senatssaal, Altgebäude, Po
kelsstr. 4, 38106 Brauns
hweigProgramme:10:00�10:50: Miguel Ballesteros (TU Brauns
hweig)Existen
e and 
onstru
tion of resonan
es for atoms 
oupled to the quantized radiation �eldAbstra
t: The theory of quantum me
hani
s asserts that the energy of an atom 
an be quantized.The possible energies are the eigenvalues of the S
hrödinger equation. The lowest eigenvalue is
alled the ground state energy and the other eigenvalues are the ex
ited energies. The S
hrödin-ger equation predi
ts that if an atom is in an ex
ited state at some time then it remains in thatstate forever. Experiments show, however, that the atom does not remain in an ex
ited stateforever, but de
ays to a lower energy state. During this de
ay, the atom emits photons whoseenergy is given by the di�eren
e between the initial and the �nal energy, in a

ordan
e withthe Bohr's frequen
y 
ondition. The pro
ess des
ribed above 
an be expressed on a te
hni
allevel as follows: the atom remains in a 
ertain state for a short period and then de
ays to alower energy state. Thus the ex
ited states are not eigenvalues of a 
ertain Hamiltonian butturn into resonan
es. These resonan
es appear when the photon �eld is introdu
ed into thepi
ture. We analyze the Pauli-Fierz model, whi
h represents a non-relativisti
 atom 
oupled toa (quantized) photon �eld. We prove that the ex
ited eigenvalues of the atom give rise to reso-nan
es, on
e the photon �eld is introdu
ed, and that the energies of the resonan
e-produ
ingphotons are given by Bohr's frequen
y 
ondition, up to se
ond order in the 
oupling 
onstant.We do not assume that there is an infrared regularization but we require an ultraviolet 
uto�.We review Sigal's re
ent 
onstru
tion of resonan
es based on renormalization group analysisand present a novel alternative 
onstru
tion based on �Pizzo's Method�. This is a joint workwith Volker Ba
h, Alessandro Pizzo and Marwan Shoufan.11:00�11:50: Jonas Tölle (TU Berlin)Singular sto
hasti
 evolution in
lusions and ergodi
ityAbstra
t: We provide an abstra
t variational existen
e and uniqueness result for multi-valuedmonotone non-
oer
ive sto
hasti
 evolution in
lusions in Hilbert spa
es with general additivenoise and Gaussian multipli
ative noise.



2 In parti
ular, we 
onsider sto
hasti
 di�usion in
lusions of the type










dXt ∈

{

div[φ(∇Xt)]

L[ψ(Xt)]

}

dt+

{

dNt

Bt(Xt) dWt

X0 = x,

(1)where φ ⊂ R
d ×R

d, ψ ⊂ R×R are 
y
li
ally monotone graphs with sublinear growth (possiblythe Heaviside fun
tion), L is a dissipative Markov operator, {Nt} is a general spa
e-regular
àdlàg pro
ess, {Bt(·)} is a family of Hilbert-S
hmidt operators, {Wt} is a 
ylindri
al Wienerpro
ess. The initial 
ondition x is 
hosen either in L2 or some negative order Sobolev spa
easso
iated to L.The solutions to (1) depend 
ontinuously on φ and ψ with respe
t to 
onvergen
e of graphs(that is, pointwise 
onvergen
e of their primitives).For equations (1), in the 
ase of additive Wiener noise, we prove the existen
e of a uniqueinvariant measure (for all spa
e dimensions) whi
h is weak∗ mean ergodi
 if we assume suitableSobolev embeddings.Appli
ations to random dynami
al systems for noise with stationary in
rements are alsodis
ussed.(Joint work with Benjamin Gess, Bielefeld)12:00�12:50: Georg Weiss (Universität Düsseldorf)Pulsating waves in self-propagating high temperature synthesisAbstra
t: We derive the pre
ise limit of SHS in the high a
tivation energy s
aling suggested byB.J. Matkowksy-G.I. Sivashinsky in 1978 and by A. Bayliss � B.J. Matkowksy � A.P. Aldushinin 2002. In the time-in
reasing 
ase the limit 
oin
ides with the Stefan problem for super
ooledwater with spatially inhomogeneous 
oe�
ients. In general it is a nonlinear forward-ba
kwardparaboli
 equation with dis
ontinuous hysteresis term.In the �rst part of the talk we give a 
omplete 
hara
terization of the limit problem inthe 
ase of one spa
e dimension. In the se
ond part we 
onstru
t in any �nite dimension arather large family of pulsating waves for the limit problem. In the third part, we prove thatfor 
onstant 
oe�
ients the limit problem in any �nite dimension does not admit non-trivialpulsating waves. The 
ombination of all three parts strongly suggests a relation between thepulsating waves 
onstru
ted and the numeri
ally observed pulsating waves for �nite a
tivationenergy in dimension n ≥ 1 and therefore provides a possible and surprising explanation for thephenomena observed. (joint work with Regis Monneau, CERMICS)
Everybody is wel
ome to attend. Wolfgang König, TU Berlin and WIAS Berlin


