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Katharina E. Schratz received an ERC Starting Grant and develops methods relating 

to nonlinear partial differential equations. (Photo: Magali Hauser, KIT)  

The LAHACODE project of Professor Katharina E. Schratz is lo-

cated on the narrow border between analysis and numerics. For 

this project at Karlsruhe Institute of Technology (KIT), the math-

ematician has now received an ERC Starting Grant. The Euro-

pean Research Council has decided to fund the project with EUR 

1.5 million for a duration of five years. Within LAHACODE, 

Schratz develops innovative numerical methods for nonlinear 

partial differential equations describing complex phenomena in 

nature and engineering. For the first time, these methods will en-

able reliable structure-preserving approximation solutions for 

nonsmooth problems.  

Ultra-cold atoms or superheated matter, self-learning algorithms or 

the circulation of brain fluid in humans: partial differential equations, 

the solutions of which depend on several variables and their deriva-

tions, describe a wide spectrum of major phenomena in nature and 

engineering. Nonsmooth problems in which solutions of underlying 
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partial differential equations oscillate highly, represent particular chal-

lenges in mathematics. Standard methods often cannot resolve these 

high oscillations precisely, which causes classical approximations to 

fail. Nonsmooth phenomena, such as turbulences or high frequen-

cies, however, play an important role in modeling physical systems.  

In her project LAHACODE (Low regularity and high oscillations: nu-

merical analysis and computation of dispersive evolution equations), 

Katharina E. Schratz plans to make a decisive step towards closing 

this gap by developing reliable computer-based numerical methods 

for an important class of nonlinear partial differential equations with 

nonsmooth solutions. The project aims at innovative approximation 

solutions that numerically preserve the underlying structures, the so-

called resonances.  

The European Research Council (ERC) will fund LAHACODE with a 

starting grant in the amount of EUR 1.5 million for five years. The 

grant addresses excellent young scientists with promising research 

projects. Katharina E. Schratz is the only woman who receives an 

ERC Starting Grant in mathematics in 2019. The born Austrian 

headed the young investigators group “Numerics of Time-Dependent 

Partial Differential Equations” at KIT. Meanwhile, she conducts re-

search and teaches at the Heriot-Watt University in Edinburgh.  

 

Being “The Research University in the Helmholtz Association,“ 

KIT creates and imparts knowledge for the society and the envi-

ronment. It is the objective to make significant contributions to the 

global challenges in the fields of energy, mobility and information. 

For this, about 9,300 employees cooperate in a broad range of dis-

ciplines in natural sciences, engineering sciences, economics, 

and the humanities and social sciences. KIT prepares its 25,100 

students for responsible tasks in society, industry, and science 

by offering research-based study programs. Innovation efforts at 

KIT build a bridge between important scientific findings and their 

application for the benefit of society, economic prosperity, and the 

preservation of our natural basis of life. 

 

This press release is available on the internet at 

http://www.sek.kit.edu/english/press_office.php. 

The photos in the best quality available to us may be downloaded 

under www.kit.edu or requested by mail to presse@kit.edu or phone 

+49 721 608-21105. The photos may be used in the context given 

above exclusively. 

Efficiency of the LAHACODE 

method (red line) compared to clas-

sical methods, illustrated for the ex-

ample of a nonlinear Schrödinger 

equation. (Graphics: Katharina E. 

Schratz) 
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This year’s anniversary logo recalls the milestones reached by KIT 

and its long tradition in research, teaching, and innovation. On Octo-

ber 1, 2009, KIT was established by the merger of its two predecessor 

institutions: the Polytechnic School and later University of Karlsruhe 

was founded in 1825, the Nuclear Reactor Construction and Opera-

tion Company and later Karlsruhe Research Center in 1956. 

 


