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Fields of research are defined by the people who partic-

ipate. This collection introduces Nonlinear Algebra, an 

emerging field that straddles pure and applied mathemat-

ics, by introducing some of its participants. The collec-

tion is a snapshot in time, compiled masterfully by Özde 

Bayer during the summer months of 2017 and 2018.

The setting is the Nonlinear Algebra group at the Max 

Planck Institute for Mathematics in the Sciences (MPI MiS) 

in Leipzig, Germany. Our research group started in Febru-

ary 2017, and it has rapidly become an exciting center of 

activity for a diverse group of mathematicians.

The portraits feature members and visitors of the group 

in the period between May 2017 and August 2018. Seventy- 

six “Nonlinear Algebra People” are presented. A brief text 

introduces each person, their scholarly interests, and their 

connection to MPI MiS. The date refers to the day when 

the picture and text first appeared online.

I hope you will enjoy this collection. 

See you soon at MPI MiS Leipzig!

Preface by
Bernd Sturmfels



Mathematical illustration by
Diego Cifuentes & Corey Harris
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Daniele Agostini graduated from the Humboldt Univer-

sity of Berlin with a thesis on syzygies of algebraic variet-

ies. He is interested in algebraic geometry and its interac-

tions with other fields of mathematics: the MPI MiS is a 

great place for this!

For example, he is collaborating with Lynn Chua on a 

computational approach to the Schottky problem in genus 

five, incorporating algebraic geometry, numerical analysis, 

and computer science. In another joint project with Lara 

Bossinger, Mandy Cheung, and Charles Wang, they 

are trying to understand the Gross – Siebert theta functions 

from an effective point of view.

He also has a strong interest in algebraic statistics: 

together with Carlos Améndola, he studied a surprising 

connection between Abelian varieties and discrete Gaussian 

distributions. Currently, they are investigating the geometry 

behind the cumulants for mixtures of distributions.

Daniele will start a postdoc in Berlin in October 2018, but 

he is keen on keeping in touch with the Nonlinear Algebra 

group, and on increasing the collaboration between Berlin 

and Leipzig in the future. August 25, 2018
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Carlos Améndola completed his PhD as a member of the 

Nonlinear Algebra group at TU Berlin, supervised by Bernd 

Sturmfels and co-advised by Christian Haase.

His research interests are centered around algebraic sta-

tistics, a fascinating area that bridges commutative alge-

bra and algebraic geometry with probability and statistics. 

The mantra is that statistical models are semialgebraic sets, 

which means they can be expressed by polynomial equa-

tions and polynomial inequalities. His PhD thesis focuses 

on Gaussian mixtures, a widely used and flexible statistical 

model, studied from the algebraic perspective.

Currently a postdoc at TU Munich, Carlos is part of both 

the Mathematical Statistics group and the Optimization and 

Data Analysis group. His current projects aim to strengthen 

the connections between algebra and statistics. They include 

an algebraic study of models used in time series analysis and 

also explorations into the emerging field of tropical statistics.

Carlos is a frequent visitor at MPI MiS, enjoying the 

discussions and collaborations with its members and bene-

fiting from the instructive seminars, conferences and work-

shops held at the institute. August 20, 2018



14



15

Lamprini Ananiadi is a PhD student at Otto von Guericke 

University Magdeburg. She is working on algebraic com-

binatorics and geometry under the supervision of Thomas 

Kahle.

She is particularly interested in topics related to the 

concept of equivariant Noetherianity and applications to 

polyhedral and toric geometry. She also likes working on 

problems in algebraic statistics.

She received her bachelor’s degree in Applied Math-

ematics from the University of Crete and her master’s 

degree in Mathematics from the University of Ioannina. In 

her thesis, she studied Cohen – Macaulay simplicial com-

plexes and she was supervised by Stavros Papadakis. 

June 19, 2018
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Francesca Arici was awarded a PhD in mathematical 

Physics from the International School for Advanced Studies 

(SISSA) in Trieste in 2015. In her thesis, she studied 

noncommutative analogues of principal circle bundles and 

their topological invariants, like K-theory and K-homology.

She is interested in the geometry of noncommutative 

algebras defined by generators and relations, like quantum 

group deformations of classical compact spaces and C*- 

algebras associated to graphs and dynamical systems. Her 

guiding principle is finding geometric, bundle theoretic 

interpretations of these analytical objects, in view of pos-

sible applications to mathematical physics.

One of her biggest passions is making mathematical 

research achievements accessible to the general public. At 

MPI MiS in Leipzig she works as social media and science 

relations officer with part-time research duties. She is also 

an active member of the association European Women in 

Mathematics (EWM). 

August 14, 2018
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Selvi Kara Beyarslan is an Assistant Professor at the 

University of South Alabama in Mobile. She got her PhD 

in 2017 from Tulane University in New Orleans under the 

supervision of Tài Huy Hà.

Selvi’s research interests lie in combinatorial commu-

tative algebra and she enjoys working on problems related 

to minimal free resolutions. Her favorite objects of study 

are ideals arising from graphs such as edge ideals, toric 

edge ideals and her favorite invariant is the Castelnuovo –

Mumford regularity. Her PhD thesis dealt with the asymp-

totic regularity function of edge ideals.

She recently got interested in symbolic powers of edge 

ideals. One of the goals she aims to achieve is finding a 

combinatorial characterization of the symbolic powers of 

edge ideals in terms of ordinary powers and induced struc-

tures of the graph.

She is visiting MPI MiS for the Macaulay2 workshop. 

The first thing she did after arriving in Leipzig was finding 

a döner place. When the owner found out she was Turkish, 

he did not even want to charge her!

June 11, 2018



20



21

Lara Bossinger completed her PhD in Mathematics 

under Peter Littelmann’s supervision at the University 

of Cologne in July 2018. In her thesis, Lara studied toric 

degenerations and Newton – Okounkov bodies from var-

ious points of view. Her research includes representation 

theory, tropical geometry, and the theory of cluster algebras.

Lara very much enjoys collaborating with different 

people and has projects on diverse topics. For example, 

a recent joint work with Charles Wang and Fatemeh 

Mohammadi deals with toric degenerations for Grass-

mannians from plabic graphs. During the Summer School 

on Numerical Computing in Algebraic Geometry at MPI 

MiS, she embarked on a new project with Daniele Agos-

tini, Mandy Cheung and Charles Wang in which they 

study Gross – Siebert theta functions numerically and com-

pare them to classical Riemann theta functions.

After a short postdoc in the Nonlinear Algebra group at 

MPI MiS in Leipzig, she will move to Oaxaca, Mexico for 

a longer postdoc to work with Alfredo Najera Chavez, 

Mandy Cheung and Tim Magee on mirror symmetry for 

cluster varieties. August 23, 2018
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Paul Breiding is a postdoc in the Nonlinear Algebra 

group at MPI MiS. He completed his PhD at TU Berlin in 

2017 under the supervision of Peter Bürgisser.

His research interests involve geometric probability, 

numerical analysis, data science, and complexity analy-

sis. He is interested in how algebraic structures can be 

exploited in those fi elds. A signifi cant part of his work 

revolves around tensors. For instance, in a recent article 

with Carlos Beltrán and Nick Vannieuwenhoven, 

they proved that a popular class of algorithms for com-

puting tensor rank decompositions is numerically unstable.

Together with Sascha Timme, Paul is developing the 

software package HomotopyContinuation.jl for numeri-

cally computing solutions to systems of polynomials. He 

is regularly updating a dedicated blog, where he explains 

how their software package is used in research. 

July 25, 2018
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Amanda Cameron is a postdoctoral researcher at MPI 

MiS. She received her PhD in 2017 from the Queen Mary 

University of London under the supervision of Alex Fink.

Amanda works mostly in combinatorics, namely on 

matroid theory. The title of her PhD thesis was “A general-

isation of the Tutte polynomial for polymatroids”. While 

at MPI MiS, she has been looking at matroids from the 

perspective of algebra, an area in which they show up 

frequently. 

July 4, 2018
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Türkü Özlüm Çelik has  recently joined MPI MiS as a 

postdoctoral researcher. She completed her PhD studies at 

the Institut de recherche mathématique de Rennes under 

the supervision of Christophe Ritzenthaler and Syl-

vain Duquesne. She is looking forward to defending her 

PhD thesis on August 31st. Everybody is invited!

She loves making abstract concepts in algebraic geom-

etry down to earth and she is especially interested in alge-

braic curves and their Jacobians. Those two classes of 

objects are linked via theta characteristics. One of her 

favorite books on the subject is the classical source: “Alge-

braic geometry and theta functions” by Arthur Coble.

At the moment she is working on a project on space sex-

tics and their tritangents, jointly with Lynn Chua. 

July 9, 2018

.
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Diego Cifuentes is postdoctoral researcher at MPI MiS. 

He completed his PhD in the Electrical Engineering and 

Computer Science department at MIT under the supervi-

sion of Pablo Parrilo.

His main interests lie in polynomial optimization prob-

lems and their applications in engineering and the sciences. 

Though polynomial optimization is very hard in general, 

quite often it can be approximated efficiently through a 

technique known as semidefinite programming. The effec-

tiveness of this approximation is intricately connected to 

Hilbert’s 17 th problem: writing non-negative polynomi-

als as sums of squares. 

June 26, 2018



30



31

Laura Colmenarejo started to develop a passion for ele-

gant formulas and nice combinatorial objects during her 

PhD at the University of Seville.  That is why she is inter-

ested in Macdonald polynomials and their specializations 

and Kronecker coefficients. As part of her long-term proj-

ects, she would like to fully understand plethysm through 

combinatorial objects.

Now that she is a member of the Nonlinear algebra 

group at MPI MiS, her research interest are widening and 

have started to include topics like signatures of paths and 

information geometry. There are so many interesting the-

ories to learn about and problems to work on!

Apart from being a mathematician, Laura enjoys good 

coffee, discovering new cities, and a good book or movie. 

July 24, 2018
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Jane Ivy Coons is a fourth year PhD student at North 

Carolina State University studying applications of algebra 

and combinatorics under the supervision of Seth Sulli-

vant. She is visiting MPI MiS as a visiting PhD student for 

the months of June and July.

She is particularly interested in applications of algebraic 

and polyhedral geometry to graphical models in phylo-

genetics. She is also working on problems related to the 

Ehrhart theory of order polytopes of certain posets.

During her time at MPI MiS, she attended the Macau-

lay2 workshop, where she contributed to a forthcoming 

package for computing moment and cumulant ideals.

In 2015, Jane received her bachelor’s degree in Math-

ematics and Vocal Performance from the State University 

of New York at Geneseo. 

June 21, 2018
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Joscha Diehl graduated from TU Berlin in 2012, with a 

thesis on stochastic differential equations and rough path 

theory.

Having a background in stochastic analysis, he recently 

became interested in algebraic questions related to the sig-

nature of curves. These signature tensors carry relevant 

(nonlinear) information about the curves and appear in 

control theory, stochastic analysis, and time series analysis.

The algebraic questions he is addressing during his stay 

at MPI MiS connect to noncommutative algebra, commu-

tative algebra, invariant theory, and combinatorics. 

May 28, 2018
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Rodica Dinu is a first-year PhD student at the Univer-

sity of Bucharest. She is working in combinatorial com-

mutative algebra under the supervision of Viviana Ene. 

In addition to commutative algebra, combinatorics, and 

matroid theory, her interests also include automata theory 

and complexity theory.

In 2015 Rodica graduated in Mathematics from Uni-

versity of Bucharest and in 2016 she graduated in Com-

puter Science at the same university. In 2017 Rodica com-

pleted a two-year master program in “Algebra, Geometry 

and Cryptography”.

She has recently given a presentation at MPI MiS based 

on the forthcoming paper “On the regularity of join-meet 

ideals of modular lattices”, a joint work with Viviana Ene 

and T. Hibi. There, they study join-meet ideals associated 

with modular non-distributive lattices, give a lower bound 

for the regularity, and show that these ideals are not lin-

early related.

In June 2018, Rodica visited MPI MiS to work with 

Amanda Cameron, Mateusz Michałek, and Tim Seyn-

naeve on a project in which they try to understand the 

connection between polymatroids and the K-theory of flag 

varieties. June 14, 2018
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David Eisenbud is interested in many aspects of alge-

braic geometry. His present projects concern free mini-

mal resolutions over complete intersections (work with 

Irena Peeva); homological properties of residual inter-

sections that are not Cohen – Macaulay (work with Bernd 

Ulrich); and sheaves on products of projective spaces 

(work with Frank Schreyer, Daniel Erman).

He recently started working on a new book with Joe 

Harris, which should become a textbook on projective 

algebraic curves suitable for a semester course following 

some acquaintance with sheaves and cohomology. 

June 20, 2018
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Beatriz Pascual Escudero got her PhD in January at 

Autonomous University of Madrid. There, she worked 

under the supervision of Ana Bravo and Santiago Enci-

nas, studying some invariants of algorithmic resolution of 

singularities using arcs.

More recently, she discovered applications of algebraic 

geometry to science and technology, and got especially 

interested in robotics and chemical reaction networks. 

Since March, she is a postdoctoral researcher at the École 

Centrale de Nantes, where she works at the LS2N lab (The 

laboratory of digital sciences of Nantes) in a project on 

robotics. They study singularities of sensor-based control-

lers (to make sure that they avoid situations where control 

over robots is lost).

Right before starting this project, she spent two weeks 

at MPI MiS, where she had the opportunity to get in touch 

with some useful tools, as well as get to know some people 

working on related topics. She came back for the workshop 

on Numerical Algebraic Geometry in August, and expects to 

attend some other activities at the institute in the near future.

In addition to math research itself, Beatriz is interested 

in convincing non-mathematicians that polynomials are 

powerful and beautiful. August 21, 2018
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Francesco Galuppi got his PhD in Algebraic Geome-

try at the University of Ferrara under the supervision of 

Massimiliano Mella. After that, he joined the Nonlin-

ear Algebra research group at MPI MiS as a postdoc.

Having a projective geometry background, he has been 

working on some classical problems, such as tensor decom-

positions. Tensors can be thought of as multi-dimensional 

tables filled with numbers, and they appear in almost all 

branches of mathematics, not to mention the applied sci-

ences. There is a beautiful geometry behind their decom-

positions, in particular behind the identifiable cases, i.e., 

the case when such a decomposition is unique. 

July 3, 2018
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Christiane Görgen is a Minerva Fast Track Fellow at 

MPI MiS. She is head of the Algebraic Statistics group.

Christiane obtained her PhD from the University of 

Warwick where she started actively working on prob-

lems on the boundary between methodological statistics 

and real algebraic geometry. Her research in this field 

focuses on graphical models, in particular on discrete 

models which can be represented by colored probability 

trees. Some of her recent results form part of the book 

“Chain Event Graphs” she has written together with her 

PhD supervisor Jim Smith and her academic brother 

Rodrigo Collazo.

Broadly, Christiane is interested in questions arising 

in statistical inference, model validation, causal discovery, 

and machine learning. More specifically, she is currently 

designing new methods which use algebraic techniques in 

order to tackle problems in classifying properties of col-

ored probability trees which can be used in causal infer-

ence furthermore,  she is utilizing some of her skills in an 

applied analysis of a dataset on soil biodiversity. 

August 29, 2018
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Daniel Grayson’s research focuses on algebraic K-the-

ory and its connection with motivic cohomology. He has 

also helped write mathematical software, including Math-

ematica and Macaulay2.

Recently he has become interested in foundational ques-

tions. He has been working on combining homotopy type 

theory and the univalent foundations of Voevodsky into a 

useful tool for verifying the proofs of modern mathemat-

ics on the computer, as well as on formalizing proofs of 

theorems in the UniMath project.

June 6, 2018
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Samuel Grushevsky is a professor of mathematics at 

Stony Brook University. He is interested in moduli prob-

lems, mostly those where curves and Abelian varieties are 

involved. He has worked on the geometry, homology, and 

compactifications of moduli of curves and Abelian variet-

ies, and is always happy to discuss theta functions or more 

general modular forms, differentials on Riemann surfaces, 

curves and Abelian varieties of low genus, or string scat-

tering amplitudes.

He recently visited MPI MiS to give a talk on “An 

explicit weak solution to the classical Schottky problem” 

in the Nonlinear Algebra Seminar. 

July 17, 2018



50



51

Michael Joswig is working on polyhedral combinatorics, 

optimization, and tropical geometry at TU Berlin. Specif-

ically, he is interested in developing software for research 

in mathematics and beyond. Michael’s long-term project, 

co-authored with Ewgenij Gawrilow and many other 

friendly people, is Polymake, an open source software for 

research in polyhedral geometry. Check out the online 

game MatchTheNet, if you want to play with polytopes.

As soon as he is done with his project on regular subdi-

visions arising from drosophila data (with Holger Eble, 

Lisa Lamberti, and Will Ludington) and on tropical 

geometry of higher rank (with Ben Smith), Michael will 

finally complete his book on tropical combinatorics. That’s 

a promise! 

August 1, 2018
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Thomas Kahle works at the Otto von Guericke Univer-

sity Magdeburg on bridges between algebra and applica-

tions in statistics as well as biology.

In an ongoing project with Tobias  Boege, Alessio 

D'Ali and Bernd Sturmfels, he is investigating the log-

ical structures that underlie the independence of Gauss-

ian random variables. The concept of a gaussoid captures 

these structures similarly to how matroids capture inde-

pendence in linear algebra.

Thomas is also addressing questions of extremal behav-

ior in commutative algebra and its effects on the worst 

case and average case complexity of common algorithms 

in commutative algebra.

From 2006 to 2010, Thomas worked for his Diploma 

and PhD thesis at MPI  MiS in the group of Jürgen Jost. 

Since Bernd Sturmfels started his group in Leipzig, 

there are many activities that interests him and he tries to 

visit the institute several times per year. 

June 8, 2018
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Hanieh Keneshlou is currently a fourth-year PhD student 

in algebraic geometry at the University of Saarland, under 

Frank-Olaf Schreyer’s supervision. Before that, she 

completed her graduate studies at the University of Tehran.

Her main research interests concern the geometry of 

moduli spaces, in particular, the birational geometry of 

moduli spaces of curves and Hilbert schemes.

In her PhD, she has been dealing with unirationality of 

Hurwitz spaces and with construction of curves possessing 

several pencils. Furthermore, she likes working on prob-

lems related to the syzygies of varieties and free resolutions.

Starting from November 2018, Hanieh will join the 

research group of Bernd Sturmfels and Mateusz 

Michalek at MPI MiS as a postdoc. 

August 24, 2018
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Kathlén Kohn is a PhD student at TU Berlin under the 

supervision of Bernd Sturmfels and Peter Bürgisser.

Her research interests are in algebraic geometry, as well 

as in its applications and computational aspects. Her thesis 

focuses on subvarieties of Grassmannians, including their 

applications to computer vision. Additionally, she is inter-

ested in music theory and practice, and in how these areas 

can interact with mathematics.

Kathlén visits MPI  MiS on a regular basis. During 

her current visit she is working with Boris Shapiro and 

Bernd Sturmfels on moment varieties of polytopes. 

June 27, 2018
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Khazhgali Kozhasov just graduated from the Interna-

tional School for Advanced Studies (SISSA) in Trieste. His 

research advisors were Andrei Agrachev and Antonio 

Lerario.

In the last few years, he has been primarily interested in 

real algebraic varieties of maximal topological complex-

ity as well as in expected properties of random manifolds. 

Now a guest at MPI MiS, he is trying to learn more about 

hyperbolic polynomials and their amazing properties. 

July 6, 2018
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Mario Kummer is a former postdoc in the Nonlinear 

Algebra research group at the MPI MiS. He completed his 

PhD at the University of Konstanz in 2016 under the super-

vision of Claus Scheiderer. In January 2018 he started 

a position at TU Berlin as junior professor.

His research mostly focuses on real algebraic geometry. 

He is particularly interested in phenomena of total reality, 

i.e., equations that admit only real solutions. One instance 

of this phenomenon is the theory of hyperbolic polynomials.

August 30, 2018
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Olga Kuznetsova is a master’s student at Aalto Univer-

sity in Helsinki. She visited MPI MiS to attend the Summer 

School on Numerical Computing in Algebraic Geometry 

and to get to know the Nonlinear Algebra group.

Her current research is in coding theory and combina-

torics. Specifically, she is working on the question of pri-

vate information retrieval: What algorithms can someone 

use to download a file from a database without revealing 

the identity of the file? Her plan is to start a PhD in Alge-

braic Statistics in the near future.

Before switching to mathematics, Olga spent several 

years in management consulting and start-ups and com-

pleted a degree at Helsinki School of Economics. She is 

now using that background in her volunteer work with 

the association European Women in Mathematics (EWM). 

August 15, 2018
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Sara Lamboglia completed her PhD in Mathematics at 

the University of Warwick in 2018 under the supervision 

of Diane Maclagan. She is now a postdoc in Frankfurt 

in the research unit on Uniformized Structures in Arith-

metic and Geometry. In the fall she will be a guest at The 

Institute for Computational and Experimental Research in 

Mathematics (ICERM) for the semester program on Non-

linear Algebra.

Her research interests are in tropical and algebraic 

geometry with a particular focus on toric degenerations, 

Fano schemes and algebraic groups. She was also involved 

in creating the Macaulay2 package Tropical.m2 for trop-

ical computations.

Sara visited MPI MiS during the workshop A Tropical 

Panorama where she presented her new paper on tropical 

Fano schemes. 

July 31, 2018
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Joseph (jm) Landsberg has broad research interests: Car-

tan style differential geometry, classically influenced alge-

braic geometry, the geometry of homogeneous varieties, cat-

egorical generalizations of Lie algebras, the geometry and 

application of tensors, and most recently, algebraic com-

plexity theory. His work in complexity theory is focused 

primarily on the complexity of matrix multiplication and 

on Valiant’s permanent vs. determinant problem.

He recently visited MPI  MiS to work with Mateusz 

Michałek on “Finding explicit tensors on high border 

rank” and also to work with M. Michałek and Yaro-

slav Shitov on “Geometric aspects of Strassen’s and 

Comon’s conjectures”. 

August 3, 2018
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Christian Lehn is a junior professor at Chemnitz Uni-

versity of Technology working mainly in complex and 

algebraic geometry with links to topology, representation 

theory, and, of course, Nonlinear Algebra. He is particu-

larly interested in Hodge theory, deformation theory, bira-

tional geometry, and classical algebraic geometry.

Chemnitz University of Technology and MPI MiS inter-

act through various common workshops, conferences, and 

seminars where Christian is involved. Through a recent 

collaboration originating from this interaction he became 

interested in probability theory and he is now working on 

applications to topological data analysis. 

August 7, 2018
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Anton Leykin uses various parts of mathematics in his 

recipes: for instance, his dishes in the theme of numerical 

algebraic geometry include ingredients from numerical 

analysis, symbolic computation, and commutative algebra.

Anton is one of the organizers of The Institute for Com-

putational and Experimental Research in Mathematics 

(ICERM) semester program on Nonlinear Algebra.

His involvement in the development of mathematical soft-

ware brought him to MPI MiS for the Macaulay2 workshop. 

August 18, 2018
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Gaku Liu is a postdoctoral researcher at MPI MiS Leipzig. 

He received his PhD from MIT under the supervision 

of Alexander Postnikov. He is currently funded by a 

Mathematical Sciences Postdoctoral Research Fellowship 

from the National Science Foundation (NSF).

Gaku works in geometric combinatorics, in particu-

lar on polytopes, subdivisions, and other aspects of the 

theory. He has previously worked on certain topological 

spaces associated to polyhedral subdivisions and oriented 

matroids. He has recently become interested in problems 

in algebraic geometry which can be translated to combi-

natorial problems on polytopes. 

August 28, 2018
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Diane Maclagan is a reader in Mathematics at the Uni-

versity of Warwick. Her research focuses on combinatorial 

and computational aspects of algebraic geometry, partic-

ularly on aspects of toric varieties and tropical geometry.

In recent and ongoing work with Felipe Rincon and 

others, she has been developing a scheme theory for tropi-

cal geometry. This involves studying tropical ideals, which 

are ideals in the semiring of tropical polynomials satisfy-

ing extra conditions derived from the theory of valuated 

matroids.

Diane recently visited MPI MiS for the Macaulay2 

workshop. 

July 11, 2018
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Orlando Marigliano is a PhD student at MPI MiS. In 

April 2018 he joined the newly formed Algebraic Statistics 

group, led by Christiane Görgen.

His dual Italian-German background comes from being 

born in Rome and having lived in Germany for quite a while. 

He completed his Master’s studies at the University of Bonn, 

with a thesis about Verlinde bundles in algebraic geometry, 

written under the supervision of Daniel Huybrechts.

Orlando is interested in the two-way connection 

between algebraic geometry and the fields of statistics, 

machine learning, and the natural sciences.

He is currently working on algebraic statistics, studying 

statistical models that can be viewed as geometric spaces 

and described by algebraic equations. On the applied side, 

he is employing these ideas to help study the causes of vul-

nerability of soil biodiversity.

In addition to doing mathematics, Orlando enjoys 

dancing and exploring the city. 

July 23, 2018
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Kalina Mincheva is a Gibbs assistant professor at the 

Department of Mathematics at Yale University. She got 

her PhD from the Johns Hopkins University.

She is interested in foundations of tropical geometry 

and in the commutative algebra of semirings, and is cur-

rently working with tropical ideals and tropical schemes.

In the summer of 2018, she has been visiting MPI MiS 

for the Macaulay2 workshop and has worked on exten-

sions of the tropical package. 

July 5, 2018
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Fatemeh Mohammadi is interested in combinatorial, 

computational, and applied commutative algebra. In her 

most recent projects, she is studying toric degenerations of 

Grassmannians, flag varieties, and Schubert varieties using 

tools from tropical geometry, representation theory, and the 

theory of cluster algebras. Additionally, she works on appli-

cations to graphical models and system reliability theory. 

Fatemeh is organizing a conference on Applied Algebraic 

Geometry that will take place next December at TU Berlin.

In August, she visited MPI MiS to attend the 

Summer School on Numerical Computing in Algebraic 

Geometry and also to talk to the many members and  

visitors of the institute. 

August 27, 2018
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Anthea Monod is an associate research scientist at 

Columbia University in New York. She has a PhD in Sta-

tistics from the Swiss Federal Institute of Technology in 

Lausanne (EPFL).

Anthea’s research leverages pure mathematics to han-

dle complex data structures for classical statistical anal-

ysis. As faculty in the Department of Systems Biology at 

the Columbia University Medical Center, she is particu-

larly interested in complex and high-dimensional data aris-

ing from various applications in biology, such as whole 

genome data, spatial cellular data, biomedical images, and 

phylogenetic trees. She adapts theory from abstract algebra, 

geometry, and topology to such data, and develops meth-

odology in topological data analysis and tropical statistics.

Anthea visits Leipzig frequently and collaborates 

actively with several researchers based at MPI MiS. She 

recently attended the workshop on Open Source Com-

puter Algebra Research (OSCAR), and was an invited 

speaker at Linking Topology to Algebraic Geometry and 

Statistics (TAGS), and A Tropical Panorama. 

July 20, 2018
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Guido Montúfar is interested in mathematical machine 

learning, especially the interplay of model capacity, opti-

mization, and generalization in deep learning. In current 

projects, he is investigating optimization landscapes and 

regularization strategies for neural networks, intrinsic 

motivation in reinforcement learning, information theo-

retic approaches to learning data representations, informa-

tion geometric and optimal transportation approaches to 

generative modeling, and algebraic geometric approaches 

to graphical models with hidden variables.

Guido is an assistant professor at the Departments of 

Mathematics and Statistics at the University of California,

Los Angeles, and he is the principal investigator in the ERC 

Starting Grant on Deep Learning Theory at MPI MiS. 

August 13, 2018
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Nina Otter’s research is mainly focused on using tech-

niques and ideas from algebraic topology and geome-

try to study invariants of data with complex structure. 

Some of the projects on which she is currently working 

include the development of a topological signature for the 

morphology of galaxies, as well as the use of persistent 

homology to analyze climate data. While most of her 

research is motivated from real-world applications, she 

also likes to work on purely theoretical problems, such 

as the study of fi niteness properties of groups using meth-

ods from category theory.

Nina Otter is one of the executive editors for Compo-

sitionality, a new open-access journal publishing research 

in the mathematics of composition, which opened for sub-

missions for its fi rst issue on 24 August 2018. She is a post-

doc in the Nonlinear Algebra group at MPI MiS until the 

end of 2018, and a Computational and Applied Math-

ematics (CAM) assistant professor in the mathematics 

department at University of California, Los Angeles. 

August 31, 2018



88



89

Marta Panizzut is a postdoc in the Nonlinear Algebra 

group at TU Berlin. She completed her PhD at KU Leuven 

under the supervision of Filip Cools and Marc Coppens.

Her research interests lie at the interactions of combina-

torics and algebraic geometry, with a particular focus on 

tropical geometry. In a recent project with Gabriele Bal-

letti and Bernd Sturmfels, she has studied K3 poly-

topes. These are polytopes appearing in complements of 

tropical quartic surfaces.

At TU Berlin she enjoys collaborating with the group 

Discrete Mathematics / Geometry and learning more about 

discrete geometry, optimization and software development.

She regularly visits MPI MiS to participate in the many 

workshops and seminars organized, and to interact with 

the researchers. While attending the Macaulay2 workshop, 

she helped developing the package Polyhedra.m2. 

August 2, 2018
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Max Pfeffer is a postdoc in the research group Tensors 

and Optimization. He wrote his PhD thesis at TU Berlin 

under the supervision of Reinhold Schneider.

His research focuses on high-dimensional problems 

in the sciences, specifically on low-rank tensor approxi-

mation. One of the main techniques he uses is Rieman-

nian optimization on smooth manifolds. The methods 

that Max has been developing have a wide range of appli-

cations, mostly to partial differential equations like the 

Schrödinger equation in quantum chemistry. Recently, 

Max has become interested in the classification of bio-

medical data, such as gene expression measurements of 

various forms of cancer.

Since joining the group of Bernd Sturmfels at MPI 

MiS, exploring the links between numerical optimiza-

tion and algebraic geometry has also become one of his 

interests. 

July 10, 2018
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Rosa Preiss is a PhD student at TU Berlin under the 

supervision of Peter Friz. She will be part of the Nonlinear 

Algebra research group at MPI MiS from September 2018 

until March 2019.

Her main topics of research are algebraic methods for 

analysis and stochastic analysis. She is most familiar with 

abstract and noncommutative algebra, in particular, com-

binatorial Hopf algebras, but looks forward to learning 

more about commutative algebra, algebraic geometry and 

representation theory during her time in Leipzig.

Her projects at MPI MiS concern signatures, sequences 

of tensors consisting of iterated integrals, which essentially 

characterize the paths they are calculated from. She seeks to 

collaborate with Joscha Diehl on the topic of their study.

August 19, 2018
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Dhruv Ranganathan is visiting MPI MiS for two weeks 

this summer coming from Cambridge, USA on his way to 

Cambridge, UK.

His current research revolves around discrete and com-

binatorial structures that arise in the study of algebraic 

varieties and the leveraging of these structures to establish 

new results in algebraic geometry.

He is especially interested in the study of moduli spaces, 

which are essentially spaces where the points themselves 

have some intrinsic geometric meaning. These moduli 

spaces have hidden discrete structures that have only just 

started to reveal themselves, and are a powerful tool in 

algebraic geometry. 

July 13, 2018
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Mahsa Sayyary Namin is a second year PhD student at 

MPI MiS under Bernd Sturmfels’s supervision. Before 

moving to Leipzig, she wrote a Master’s thesis in commu-

tative algebra and studied some special families of Cohen–

Macaulay graphs.

Her PhD project revolves around the real algebraic 

geometry of curves, especially curves of degree six. In the 

plane, they are the first nontrivial case in the real topo-

logical type classification. In the space, a classical con-

struction relates an important family of these genus four 

curves to the del Pezzo surfaces of degree one. The study of 

the hyperplanes that have special intersections with these 

curves is currently her major topic of research.

Playing basketball in the Landesliga is her main extra-

curricular activity. 

August 8, 2018
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Tim Seynnaeve is a first year PhD student at MPI MiS, 

under the supervision of Mateusz Michałek.

Tim is interested in representation theory, algebraic 

geometry, and their applications to tensors. In his main 

project, he is using algebraic methods to determine the 

algorithmic complexity of matrix multiplication. He is 

also working on a side project in which he is looking at 

matrix product states, a class of tensors arising from quan-

tum physics, from a geometric point of view.

Tim also has a side interest in combinatorics. Together 

with Amanda Cameron, Rodica Dinu, and Mateusz 

Michałek, he is trying to understand and generalize 

the connection between matroids and the K-theory of 

Grassmannians. 

July 30, 2018



100



101

Anne Shiu is an assistant professor in the Department 

of Mathematics at Texas A&M University. Her research 

encompasses algebraic, geometric, and combinatorial 

approaches to mathematical biology.

Her main research interests are in biochemical reac-

tion networks. Additionally, she works on applications to 

neural coding and parameter identifiability. Some of the 

research questions she is addressing include: What makes a 

reaction network multistationary? Which neural codes are 

convex? What makes a linear compartmental model iden-

tifiable? All these questions can be pursued using algebra!

Anne visited MPI  MiS to give a talk about “Steady-

state parametrizations for chemical reaction networks”, 

and also to talk to the many members and guests of the 

institute. 

August 6, 2018
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Lily Silverstein is a PhD student at the University of Cal-

ifornia, Davis under the supervision of Jesús De Loera. 

Her thesis deals with a probabilistic approach to combi-

natorial commutative algebra.

She also enjoys the computational aspects of commuta-

tive algebra, including the complexity of algorithms.

Lily will spend the fall of 2018 visiting The Institute for 

Computational and Experimental Research in Mathematics 

(ICERM), as part of their semester on Nonlinear Algebra, 

before returning to California to complete her thesis. 

August 10, 2018
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Sascha Timme is a PhD student at TU Berlin under the 

supervision of Michael Joswig and Bernd Sturmfels.

His research interests lie at the intersection of nonlinear 

algebra and numerical analysis, in view of applications and 

computational aspects. Together with Paul Breiding he is 

developing the software package HomotopyContinuation.jl 

to find numerical solutions to systems of polynomials.

Sascha visits MPI MiS on a regular basis. During the 

last semester, he attended the Introduction to Nonlinear 

Algebra lecture. 

July 18, 2018
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Jacinta Torres comes from Cuernavaca, Mexico, and 

completed her PhD at the University of Cologne. Before 

that she studied at National Autonomous University of 

Mexico (UNAM) and at the University of Bonn.

She works in representation theory and algebraic com-

binatorics, and loves geometric and combinatorial struc-

tures with an algebraic meaning. Since April 2018, she is 

based at the Karlsruhe Institute of Technology, where she 

is the principal investigator in the DFG (German Research 

Foundation) project “The Littelmann path model via the 

affine Grassmannian”.

Last academic year she visited MPI MiS as a postdoc. 

A beginner in interacting with other sciences, she co-orga-

nized the one-day workshop Interactions between algebra 

and the sciences and collaborated with her colleague Yue 

Ren to study ligand-binding processes from biochemistry 

using algebraic geometry. 

June 12, 2018
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Ngoc Tran uses tools from tropical geometry, com-

binatorics, and probability to create novel applications 

for mathematics in economics, neuroscience, and other 

sciences.

Her problems range from very abstract (defining trop-

ical Gaussians) to very practical (reading off spikes from 

neural recordings), to somewhere in between (designing 

auctions where “everybody goes home happy”).

Ngoc visited MPI MiS for the workshop Tropical Pan-

orama and gave a talk on “Tropical Gaussians”. 

July 16, 2018
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Sameera Vemulapalli is an incoming first year PhD stu-

dent at Princeton University, broadly studying algebraic 

number theory and algebraic geometry. She is staying at 

MPI MiS for the summer as a visiting PhD student.

She is interested in a variety of topics, including com-

putational algebraic number theory, Diophantine geome-

try, tropical geometry, and random algorithms. She would 

like to expand this list during her stay at MPI MiS and 

learn more about real algebraic geometry and toric inter-

section theory.

In 2018, Sameera received her bachelor’s degree in 

Mathematics and Computer Science from the University 

of California, Berkeley. 

July 27, 2018
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Charles Wang is a PhD student at Harvard University 

under the supervision of Bernd Sturmfels and Lauren 

Williams.

His main research interests lie at the intersection of 

combinatorics and algebraic geometry. One major aspect 

of the latter is the study of varieties and schemes, which are 

generalizations of familiar geometric objects like parabo-

las and spheres.

He is interested in understanding the form of combi-

natorial data that controls geometric objects. Among the 

varieties he is investigating are toric varieties, Grassman-

nians, and flag varieties.

At MPI MiS this summer, he is studying a cluster struc-

ture on the Lagrangian Grassmannian determined by plabic 

graphs, and he plans to use this structure to understand 

toric degenerations of these varieties. Another project he 

is working on concerns toric varieties arising from hyper-

plane arrangements: he wants to understand the connection 

between the combinatorial data of the hyperplane arrange-

ment and the geometric data of the toric variety.

When Charles is not studying math, he enjoys hiking, 

reading, karaoke, and tinkering with code. 

June 29, 2018
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Maddie Weinstein is a second-year PhD student at the 

University of California, Berkeley. Her advisor is Bernd 

Sturmfels.

Last winter, she visited MPI MiS Leipzig to work on the 

papers “Offset Hypersurfaces and Persistent Homology of 

Algebraic Varieties” with Emil Horobet and “Learning 

Algebraic Varieties from Samples” with Paul Breiding, 

Sara KaliŠnik, and Bernd Sturmfels, and to partici-

pate in the Linking Topology to Algebraic Geometry and 

Statistics (TAGS) workshop.

Back in Leipzig for the summer, she is exploring topics 

such as the reach of a manifold and Voronoi diagrams. Her 

favorite Voronoi diagrams can be found on the giraffes at 

the Leipzig Zoo! 

July 2, 2018
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Milena Wrobel is currently a postdoctoral researcher 

at MPI MiS. She completed her PhD in March 2018 at the 

Eberhard Karls University of Tübingen under the supervi-

sion of Jürgen Hausen.

Her research interests lie in the interplay of algebraic 

geometry and combinatorics. Here she concentrates on 

varieties with a high symmetry coming from the action of 

an algebraic torus. Most of her work is based on the specific 

Cox ring approach to these varieties which allows examin-

ing geometric properties with combinatorial methods.

After a short research stay in Vancouver working with 

Nathan Ilten, she will be back to Leipzig in September. 

August 26, 2018
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Alisha Zachariah loves working with engineers! She 

is currently studying sparse estimation problems in sig-

nal processing, in the form of applications of representa-

tion theory to sparse radar channel estimation. She has big 

dreams of working in a team to build efficient radars for 

automated vehicles.

A graduate student at UW Madison, she is a member of 

the Algorithms in Modern Power Systems (AMPS) team. 

The group is a mix of mathematicians and engineers who, 

together, are trying to get a better understanding of the 

behavior of the number of real solutions to the power flow 

equations. This should help answer questions about power 

system stability.

She loves organizing scientific events because of the 

unique way they contribute to community building. Her 

most recent organizational effort was the first student 

workshop of the Institute for Foundations of Data Sci-

ence at UW Madison.

Alisha recently visited MPI MiS for the Macaulay2 work-

shop and gave a talk on “Distribution of the number of real 

solutions to the power flow equations”. June 6, 2018
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Leon Zhang is a PhD student at University of California, 

Berkeley, working under the supervision of Bernd Sturm-

fels. He is visiting MPI MiS for the second half of 2018.

His research focuses on algebraic and tropical geometry, 

especially algorithmic aspects and applications. Recently 

he studied the explicit structure of unit groups of certain 

families of very affine curves with Sameera Vemulapalli 

and Justin Chen. These unit groups have relevance in 

tropical geometry, where they can be used to construct an 

intrinsic tropicalization from which all other tropicaliza-

tions can be recovered.

Leon is currently working on an algorithm to compute 

min- and max-convex hulls in buildings, which he plans 

to implement in the open-source software Polymake. He 

also has a keen interest in algebraic and tropical statistics. 

August 9, 2018
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Daniel Bernstein just completed the fourth year of his 

PhD studies at North Carolina State University. He works 

on identifying, understanding, and exploiting algebraic 

and combinatorial structures that underlie certain statis-

tical and biological problems.

Recently, he has become interested in rigidity-type prob-

lems. A classic example of such a problem is generic graph 

rigidity, in which one wishes to classify the graphs that form 

rigid structures when built out of rods and ball-bearings. 

Another example is low-rank matrix completion. Some 

of these problems can be tackled using tropical geometry 

and Daniel is currently working with Lara Bossinger 

and Sara Lamboglia on developing this approach. He is 

also working with Rainer Sinn and Greg Blekherman 

on a project that aims at understanding the peculiarities 

of matrix completion over the real numbers.

June 11, 2017
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Madeline Brandt just finished her second year as a PhD 

student at the University of California, Berkeley and is vis-

iting MPI MiS for the summer.

Broadly, her area of interest covers tropical geometry 

and combinatorial algebraic geometry. Recently she has 

been studying tropicalizations of curves. In particular, she 

is studying the problem of algorithmically computing the 

Berkovich minimal skeleton of a curve given its defining 

equations. During her last stay at MPI MiS last fall, she 

was able to solve this problem for hyperelliptic curves 

in a joint collaboration with Lynn Chua and Barbara 

Bolognese. This summer, she hopes to extend these meth-

ods to other classes of curves and study the problem with 

Paul Helminck.

After a long day at MPI MiS, Madeline enjoys rock 

climbing with other mathematicians. 

July 16, 2017
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Taylor Brysiewicz is a fourth year PhD student at Texas 

A&M University visiting MPI MiS for the summer.

His work focuses on the development and implemen-

tation of algorithms in numerical algebraic geometry. He 

enjoys running large computer experiments using these 

tools in order to find evidence for conjectures (especially 

those regarding real solutions to polynomial systems).

This summer he has been polishing his software which 

computes the Newton polytope of a hypersurface that 

arises as the image of a variety under a projection.

Besides watching his computations run, Taylor enjoys 

writing music and exploring Leipzig. 

August 4, 2017



130



131

Alessio D’Alí got his PhD this February from the Uni-

versity of Genova, where he worked under the supervision 

of Aldo Conca.

His research interests lie primarily in commutative alge-

bra and combinatorics (in particular free resolutions and 

Betti numbers arising from combinatorially-detained ide-

als), but he is eager to extend his range of expertise. Ales-

sio sees his stay at MPI MiS as a wonderful opportunity to 

achieve this goal and, indeed, he has already been exposed 

to new topics, including real algebraic geometry and alge-

braic statistics, becoming involved especially in the latter. 

August 17, 2017
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Eliana Duarte finished her PhD at University of Illinois 

Urbana-Champaign and is one of the new postdocs at MPI 

MiS.

During her PhD, Eliana worked with Hal Schenck 

on syzygies and the implicitization problem. She likes to 

work on applied problems in the sciences such as computer 

graphics, algebraic statistics and rigidity of frameworks.

One of Eliana’s collaborators is the mathematical art-

ist Tony Robbin. In their interdisciplinary collabora-

tion, they are investigating the rigidity of 3D quasicrys-

tal structures.

June 14, 2017
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Paul Görlach is a PhD student at MPI MiS. He is inter-

ested in algebraic geometry and its applications, espe-

cially in the context of symmetry structures and birational 

geometry.

He has recently completed a project that deals with 

brain imaging, addressing the problem of extracting rota-

tion-invariant characteristics from MRI measurements. 

Mathematically speaking, this is achieved by construc-

tively studying rationality of quotients of symmetric ten-

sor spaces under the orthogonal group.

Currently, Paul is working on using techniques from 

toric degenerations and Cox rings in the context of poly-

nomial interpolation problems. 

August 23, 2017
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Corey Harris finished his PhD in April under the super-

vision of Paolo Aluffi at Florida State University and is 

now a postdoc at MPI MiS.

His research focuses on intersection theory and its appli-

cations. In particular, he is interested in effective methods 

for the computation of characteristic classes (like the Euler 

characteristic) in singular settings. The fundamental object 

in this area is the Segre class of a subscheme of a variety, 

which captures important information about the embed-

ding. More recently, Corey has become interested in the 

Euclidean distance degree of projective varieties and in the 

topological nature of this enumerative problem.

August 29, 2017
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Nidhi Kaihnsa is a PhD student at MPI MiS interested in 

applications of algebraic geometry to the sciences.

Currently, she is working on a project which aims to 

describe the attainable chemical compositions in a chem-

ical reaction as a geometric object. Her research involves 

tools from the theory of dynamical systems, real algebraic 

geometry, and convex algebraic geometry. 

September 4, 2017
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Sara Kališnik Verovsek is a postdoc in the Nonlinear 

Algebra group at MPI MiS. She obtained her PhD in 2016 

under the direction of Gunnar Carlsson at Stanford Uni-

versity. Before moving to Leipzig, she was a postdoctoral 

research associate at Brown University.

In her research she develops and applies topological 

methods to analyze data from a variety of disciplines. 

These methods either measure the shape of a data set, that 

is, count the occurrences of patterns within it, or they build 

a combinatorial representation of this shape that can be 

investigated with other methods.

September 30, 2017
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Caitlin Lienkaemper graduated from Harvey Mudd Col-

lege just a week before coming to MPI MiS. She is starting 

a PhD in math at Pennsylvania State University in the fall.

She is broadly interested in mathematical problems that 

arise from biology. A few of her past and present projects 

have involved studying intrinsic topological and geomet-

ric properties of neural codes, combinatorial descriptions 

of neural activity, using algebraic tools.

With Nidhi Kaihnsa, she is working on ideas about 

toric differential inclusions stemming from Gheorghe 

Craciun’s proposed proof of the global attractor con-

jecture, a major open problem in mathematical chemistry. 

They aim at relating this approach to the study of dynam-

ical systems arising from neural networks.

June 23, 2017
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Amir Hosein Sadeghimanesh is a PhD student at Uni-

versity of Copenhagen. His PhD project concerns applica-

tions of algebraic geometry to chemical reaction networks.

He is a guest at MPI MiS for three months. During this 

visit, he hopes to learn more tools and techniques from 

real algebraic geometry to deal with systems of polyno-

mial equality-inequalities.

He is interested in methods to study the set of posi-

tive solutions of a parametrized polynomial equation. This 

question arises from the study of steady states in systems 

of ODE’s modeling the concentrations of species in a reac-

tion network.

July 27, 2017
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Mateusz Michałek has been recently appointed as a W2 

research group leader at MPI MiS. His aim is to build a 

world-class group on Combinatorial Algebraic Geometry.

In particular, the following research problems will be 

studied: toric geometry and its relations to phylogenetics 

and tensors, secant varieties with a view towards tensor 

decompositions and tensor rank, a geometric approach to 

fast matrix multiplication, combinatorial aspects of polyto-

pes and relations to algebra, application of local algebraic 

methods in topological problems, k-regular maps and their 

algebraic analogues.

Mateusz likes studying mathematical problems that are 

inspired by other branches of science, e.g. statistics. This 

often leads from the world of well-established complex, 

projective algebraic geometry to new and less-classical (e.g. 

real or positive) aspects of geometry. Further, the methods 

often involve a mixture of various disciplines, like com-

binatorics, measure theory, computational mathematics,

and commutative algebra. His group closely cooperates 

with the group of Bernd Sturmfels. they regularly have 

joint openings for postdoc and PhD positions. 

June 19, 2017
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Raffaella Mulas comes from Sardinia, she got her mas-

ter’s degree at the University of Bonn under the supervi-

sion of Ngoc Mai Tran, and she is now starting her PhD 

at MPI MiS. 

The title of her Master’s thesis is “Open problems in 

Mathematical Neuroscience and Combinatorial Stochastic 

Processes” and she recently wrote a preprint titled “Mini-

mal Embedding Dimensions of Connected Neural Codes”.

After a day full of mathematics, she frees her mind danc-

ing Swing and Blues.   

October 1, 2017
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Rohini Ramadas just completed a PhD in mathematics 

at the University of Michigan. This summer, she will start 

a postdoc at Harvard University.

Rohini is interested in the geometry and combinator-

ics of moduli spaces, as well as in complex dynamics and 

tropical geometry. Before becoming a mathematician, she 

was a biologist doing research in evolutionary cell biology.

During her visit to MPI MiS, she is working with Rob 

Silversmith on a project involving labeled trees and the 

symmetric group. She is also learning about the research 

of the Nonlinear Algebra and Combinatorial Algebraic 

Geometry groups. She enjoyed the Chow Lectures and the 

conference Interactions between Algebra and the Sciences. 

It was interesting to hear about her former field of study 

from a mathematical perspective!

June 7, 2017
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Yue Ren just joined the MPI MiS as a postdoctoral fel-

low. After having obtained a PhD at TU Kaiserslautern, 

he worked at the Ben-Gurion University in Israel before 

moving to Leipzig.

His work has so far mainly revolved around computa-

tional tropical geometry, focusing in particular on com-

binatorial shadows of solution sets of polynomial equa-

tions. In this area, Yue has developed and implemented 

many algorithms, most notably on the computation of 

tropical varieties.

He also has an eye for applications to the sciences: 

during his stay at MPI MiS, he and his fellow colleague 

Jacinta Torres are investigating polynomial systems 

which arise from protein-ligand bindings in biochemistry. 

Ligands are molecules that bind to sites of a target protein: 

think of how oxygen binds to hemoglobin in red blood 

cells, which then distributes it in the bloodstream. 

June 2, 2017
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Anna Seigal is a third year graduate student in math-

ematics at the University of California, Berkeley. In her 

PhD project, she is studying tensors from a geometrical 

perspective.

Tensors can be understood as multidimensional ana-

logues of matrices. A key challenge in the study of tensors 

is understanding how to extend results of linear algebra to 

the non-linear world of tensors. Anna focuses on studying 

theoretical properties of tensors using algebraic tools. She 

is inspired by connections to statistical applications, with 

the goal of developing new tensor-based tools for analyz-

ing multidimensional data.

Now in her third visit to MPI MiS, she has co-organized 

the workshop Interactions between Algebra and the Sciences 

on May 27. A talented communicator, Anna also enjoys 

writing about maths. Check out her blog! 

May 27, 2017
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Emre Sertöz obtained his PhD in late 2017 from the 

Humboldt University in Berlin, where he was advised by 

Gavril Farkas and co-advised by Gerard van der Geer.

He is interested in the moduli theory of algebraic vari-

eties, in particular of curves with spin structure. His PhD 

was centered at the intersection of moduli theory and clas-

sical projective geometry. Jointly with Bernd Sturmfels, 

he is developing effective methods to compute the peri-

ods of hypersurfaces with a view towards computing the 

Picard rank of K3 surfaces.

In addition, together with Mateusz Michałek, Corey 

Harris, and Daniele Agostini, he is involved in various 

projects that deal with studying the images of varieties.

September 28, 2017
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Martin Ulirsch is a postdoc assistant professor at the 

University of Michigan who is visiting the Nonlinear Alge-

bra group during the summer of 2017.

His research interests lie in the fields of algebraic and 

arithmetic geometry, with a focus on tropical geometry 

and its connections to non-Archimedean and logarithmic 

geometry.

In his newest project he and his collaborators are 

exploring the use of new methods from complex analytic 

geometry to solve the realizability problem for tropical 
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He is interested in algebraic geometry in a broad sense. 

Recently he used the technique of liaison to give a char-

acterization of eigenschemes of tensors in the plane. This 

summer, he is going to devote himself to learning new 
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