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Scientific report for the workshop 

Summary

The workshop was organised within the scientific program Highly Frustrated Magnetism (HFM) supported by the European Science Foundation (ESF) and the Max-Planck Institute for the Physics of Complex Systems (MPI-PKS) Dresden. The organizers were: A. Keren (Technion), P. Lemmens (Technische Universität Braunschweig), Ph. Mendels (Université Paris Sud) and F. Mila (EPFL). The local organization of the workshop was performed by S. Roscina from the MPI-PKS Dresden, Germany. 

The initial planning for the workshop and announcements were prepared during meetings of the HFM Steering Committee in Paris and later by exchange between the Organizers. A webpage for the workshop was set-up and updated until the workshop started: http://www.mpipks-dresden.mpg.de/~phfm10/. Due to the shortly announced closings of many airports in Europe just before the workshop a part of the European participants and nearly all intercontinental visitors were either delayed or hindered to participate. Still, due to a very flexible organization of the timetable and the joint effort of all participants an extremely rich and versatile program with intense scientific discussions could be achieved. During the meeting a large number of collaborations and interactions within the European community have been refreshed and new contacts established. At the end of the workshop the closing ceremony highlighted the enormous impact of the ESF-HFM network for European research in the field of all fundamental and applied aspects of magnetism and electronic correlations with competing interactions.
The workshop had 91 participants, including 33 from local institutions given mainly by two MPI’s.  The organizers tried to bring together a mix of young scientists on the level of PhD students together with postdocs and senior researchers. The respective numbers are 23, 42, and 15. Joint discussion and a mutual exchange between material related (material chemistry), experimental and theoretical physicists has been enabled by mixed sessions. 

The invited as well as the regular oral contributions to the meeting touched all fields of research that has been initiated within the ESF-HFM network. Few overview-like talks were complemented by focussed presentations of very recent results. The program consisted of 37 oral, 45 poster contributions and 1 concluding remark). The topic 'highly frustrated magnetism' was divided into several subtopics. These were related to fundamental questions, specific model systems and materials related questions. 
All scientific activities as well as lunch and dinner were organized in the central building of the MPI-PKS in Dresden. This led to close contact and intensive discussions between the participants, and optimised the use of the time available.
Description of the scientific content

Fundamental issues and specific model systems have been intensively discussed and worked on during the ESF network on Highly Frustrated Magnetism. We picked the most important questions for our final meeting. Spin ice (Moessner), monopole physics and related instabilities (Fennell,Jaubert) were presented in invited and contributed talks as well as posters. This topic was complemented by talks that focused on the properties of more isotropic, two dimensional Heisenberg exchange systems. The effect of frustrated exchange paths has been considered for different J1J2 square lattice models (Brenig, Richter, Schmidt, Sindzingre) and applied to the ion exchange compound (CuCl)LaNb2O7 (Tsirlin). For kagome lattices both specific materials, as the Herbertsmithite ZnCu3(OH)6Cl2 (Bert, Wulferding) and SCGO, as well as special issues, as Dzyaloshinskii-Moriya (Messio,Fritz) and defects (Damle), have been addressed. 
Specific theoretical question, as spin nematics (Zhitomirsky), quadrupolar phases (Penc), irrational charges (Moessner), pentagonal lattices (Rousochatzakis), the compass model (Oles,Wenzel), orbitally degenerate systems (Jackeli), disorder (e.g. Willans) and frustration in ferromagnets (Shannon) have been presented. 
A further issue of importance from both theoretical as well as theoretical relevance is the effect of large magnetic fields on systems with competing interactions. Compounds, as BaCuSi2O6 (Mila) and SrEr2O4 (Petrenko), as well as techniques (e.g. NMR,Horvatic) or specific effects (magnetization plateau, Manmana) were discussed. 
The tight combination and mutual interaction of material chemistry and physics was always a specific highlight of our ESF-HFM network. Related more material oriented contributions to the meeting addressed the observation and characterization of multiferroicity (Palstra,Kremer) and the broad field of “novel materials and properties” found in the spinels and pyrochlores (e.g. by Yaouanc, Deisenhofer), irridates (Takagi), minerals (Süllow). To achieve a deeper understanding and prepare for microscopic modelling the resolved experimental data has to be modelled. Respective contributions issued thermodynamics (Honecker) and chemistry motivated band structure calculation (Rosner) as well as specific experimental techniques, as ultrasound (Zherlitsyn). 
Impact of the event

This meeting had a two-fold motivation and related impact. On first hand it was anticipated to represent the progress and activities of a representative number of groups within and across the network to allow the participants an unbiased judgement of the quality of our work. On second hand the workshop should serve as a means to discuss most recent developments and new ideas. We reached both aims to a large extent. Due to the excellent local organization and generous support by the team at the MPI-PKS a very productive environment has been established. Furthermore, with few exceptions, all applicants, especially a larger number of younger participants on the student and postdoc level were accepted and could interact with world-renowned experts in the field on the highest scientific level. 
Financial report for the workshop 

“Mobile Fermions and Bosons on Frustrated Lattices” 

MPI-PKS Dresden, 10.-13.2.2007
Expenses on account of ESF
Travel:


4000 € 

Accommodation:

6000€

Meals:


1700€

Local administrative costs:

1300€

Expenses on account of ESF: 
13.000,00 €
Participants
In total 91 people attended the workshop, 11 women and 80 men with 38 oral, 45 poster contributions and one concluding remark by one of the organizers. From Europe (not including Switzerland) 65 people attended the meeting.
Geographical distribution of the participants: (European 65, not including Switzerland)
Armenia

1

France 

13

Bulgaria

1

China

1

Georgia

1
Germany 

35
Great Britain 
7
Greece

1

India 

2
Japan 

2
Netherlands

1

Poland 

4
Russia

3

Slovenia

1

Ukraine

2

Switzerland 

9
Hungary 

3
USA 

2
Educational background of the participants:
PhD students: 
23
Postdocs:
 
42
Senior researchers: 
15
List of participants:
From the Organizers

Mila, Frédéric; Mendels, Philippe; Lemmens, Peter.
Inv. Speakers
Bert, Fabrice; Damle, Kedar; Deisenhofer, Joachim; Fennell, Tom; Horvatic, Mladen; 

Jackeli, George; Jaubert, Ludovic; Moessner, Roderich; Möller, Gunnar; Palstra, Thomas T.M.; Shannon, Nic; Takagi, Hidenori.
Contributors

Bergholtz, Emil; Brenig, Wolfram Charilaou, Michalis Charrier, Daniel Chernyshev, Alexander Coletta, Tommaso Darradi, Rachid Derzhko, Oleg; Doretto, Ricardo Luís; Drechsler, Stefan-Ludwig; Francoual, Sonia; Fritz, Lars; Gemming, Sibylle; Gibson, Clare; Gyozalyan, Andranik, Haque, Masudul; Holdsworth, Peter; Honecker, Andreas; Ivanov, Nedko; Janson, Oleg; Jeong, Minki; Kamenskyi, Dmytro; Kamieniarz, Grzegorz; Kasinathan, Deepa; Klauss, Hans-Henning; Kremer, Reinhard K.; Krey, Christopher; Laad, Mukul; Lajkó, Miklós; Läuchli, Andreas; Law, Joseph; Legl, Stefan; Manmana, Salvatore R.; Melchy, Pierre-Éric; Messio, Laura; Michaud, Frédéric; Nilsen, Goran; Nishimoto, Satoshi; Oles, Andrzej, M.; Penc, Karlo; Petrenko, Oleg; Quintro C., Diana L.; Richter, Johannes; Romhanyi, Judit; Rosner, Helge; Rousochatzakis, Ioannis; Sazonov, Andrew; Schmidt, Burkhard; Schmidt, Kai Phillip; Schmitt, Miriam; Schwandt, David; Shiroka, Toni; Siahatgar, Mohammad; Sikora, Olga; Simeoni, Giovanna G.; Sindzingre, Philippe; Süllow, Stefan; Tomczak, Piotr; Toth, Tamas; Trousselet, Fabien; Tsirlin, Alexander; Wagner, Michael; 

Wencka, Magdalena; Wenzel, Sandro; Willans, Adam; Wolff-Fabris, Frederik; Wollny, Alexander; Wolter, Anja U.B.; Wosnitza, Jochen; Wulferding, Dirk; Yang, Hong-Yu; Yaouanc, Alain; Zherlitsyn, Sergei; Zhitomirsky, Mike; Zvyagin, Sergei.
Program of the HFM workshop “Perspectives in Highly Frustrated Magnetism, April 19 - 23, 2010”, Dresden
Monday, April 19 
 

17:00 - 19:30
Registration

19:00 - 22:00
Welcome reception

Tuesday, April 20 
 

14:00 Roderich Moessner (Managing Director of MPIPKS) and Philippe Mendels (chair of the ESF-HFM network): Opening 

Orbitals - Conducting Systems
 

14:15 Jackeli: Orbitally degenerate Mott insulators: a route to unusual states

15:10 Willans: Disorder in a quantum spin liquid: Flux binding and local moment formation

15:30 Wenzel: The compass model and screw-periodic boundary conditions: A Monte Carlo investigation

15:30 - 16:00
 Coffee break

16:00 Moessner: Monopole physics in spin ice materials

16:30 Fennell: The search for Kasteleyn transitions in Ho2Ti2O7

17:00 Honecker: Thermodynamic properties of frustrated quantum magnets: the approach to the classical limit

17:20 - 18:00
 Oral presention of posters

18:00 - 19:00
 Dinner

19:00 Poster session (including beverages)

Wednesday, April 21
 

Pyrochlores and spinels
 

09:00 Takagi: Frustrated magnetism in 5d transition metal oxides

09:30 Yaouanc: Thermodynamics and spin dynamics in frustrated Tb2M2O7 (M = Ti, Sn)

09:50 Deisenhofer: Optical spectroscopy in frustrated magnets

10:20 Zhitomirsky: Magnon pairing in quantum spin nematic

10:45 - 11:15
 Coffee break

11:15 Penc: Quadrupolar phases and nematic phases in quantum and classical spin systems

11:45 Moessner: Irrational Charge

12:15 - 14:00
 Lunch

Multiferroics and J1J2 systems
 

14:00 Palstra: Magnetoelectric Coupling in Frustrated Spin Systems

14:30 Kremer: Possible Multiferroicity in the Spin-Spiral Antiferromagnet Cupric Chloride CuCl2

14:50 Brenig: Quantum Phases of the Planar j1-j2-j3 Model

15:10 Tsirlin: Unraveling frustrated magnetism of (CuCl)LaNb2O7
15:30 Richter: Ground state and thermodynamics of the frustrated spin-1/2 J1-J2 Heisenberg ferromagnet on the square lattice

15:50 - 16:20
Coffee break 

16:20 Schmidt: Investigation of the 2D J1-J2 model for layered magnets

16:40 Sindzingre: The spin-1/2 J1-J2-J3 Heisenberg model on the square lattice

17.30 - 20:00
Guided tour through Dresden city

 20:00 Conference Dinner

Thursday, April 22
 

Kagome compounds 

09:00 Bert: Frustrated Magnetism in the Quantum Kagome Herbertsmithite ZnCu3(OH)6Cl2 Antiferromagnet

09:30 Laad: Critical Spin Liquid Behavior in the S=1/2 Kagome Heisenberg AF Probed by Cluster-DMFT

09:50 Messio: A Schwinger-boson approach to the kagome with Dzyaloshinskii-Moriya interactions

10:10 Wulferding: Thermal and quantum fluctuations in the Kagome lattice probed by inelastic light scattering

10:30 - 11:00
 Coffee break

11:00 Damle: Defect-induced fractional moments in SCGO

11:30 Oles: Quantum phase transitions in the compass model

11:50 Fritz: Schwinger boson phase diagram of a nearest neighbor kagome antiferromagnet with Dzyaloshinskii-Moriya interaction

12:10 - 14:00 Lunch

14:00 Break for Discussion or visiting the IFW colloquium

15:00 Takagi: Phase sensitive imagining of corelated electrons in HTSC

16:00 Coffee break

High Magnetic fields 

16:30 Mila: Superfluidity without condensate: the spin bilayer system BaCuSi2O6

17:00 Horvatic: High-field NMR in Frustrated Quantum Antiferromagnets

17:30 Petrenko: SrEr2O4 in an applied magnetic field - a quantum phase transition?

17:50 Manmana: Unconventional magnetization plateau in Shastry-Sutherland tubes in a magnetic field

18:10 Oral presention of posters

18:20 Dinner

19:00 Poster session (including beverages)

Friday, April 23
 

Different Model Systems 

09:00 Shannon: How to have fun with frustrated ferromagnets

09:30 Rousochatzakis: Phase diagram of the Heisenberg model on the pentagonal lattice

09:50 Jaubert: Dynamics of Magnetic Monopoles in Spin Ice

10:20 Coffee break

Materials 

10:50 Rosner: Crystal chemistry meets low dimensional magnetism

11:10 Süllow: Magnetoelastic and structural properties of azurite Cu3(CO3)2(OH)2

11:40 Zherlitsyn: High-field ultrasound investigations of frustrated and low-dimensional magnets

12:00 Closing (Remarks of P. Lemmens on behalf of the Steering Committee)
12:30 Lunch and Departure

Poster contributions: (total number: 45)
01 Emil Bergholtz (MPI PKS Dresden): Ground state of the Heisenberg model on the hyper-kagome lattice
 

02 Michalis Charilaou (Eidgenössische Technische Hochschule Zürich): Frustration and collapse of magnetic order in hemo-ilmenite solid solution systems 

03 Daniel Charrier (MPI PKS Dresden): Quantum phase transitions in quantum spin tube
 

04 Alexander Chernyshev (University of California): Dynamics, relaxation, and thermal transport in BEC quantum antiferromagnets
 

05 Tommaso Coletta (Ecole Polytechnique Fédérale de Lausanne): Phase diagram of the fully frustrated Ising model in transverse magnetic field on the honeycomb lattice
 

06 Rachid Darradi (Technische Universität Braunschweig): Ground state phases of the spin-1/2 1-J2-J3 Heisenberg antiferromagnet on the square lattice
 

07 Oleg Derzhko (National Academy of Sciences of Ukraine): Thermodynamics of frustrated two-leg ladder and bilayer Heisenberg antiferromagnets in a magnetic field
 

08 Ricardo Luís Doretto (Universität zu Köln): Quantum magnets with weakly confined spinons
 

09 Stefan-Ludwig Drechsler (IFW Dresden): Li2CuO2 - A model compound for frustrated edge-shared cuprate chains
 

10 Lars Fritz (Universität zu Köln): Schwinger boson phase diagram of a nearest neighbor kagome antiferromagnet with Dzyaloshinskii-Moriya interaction
 

11 Sibylle Gemming (Forschungszentrum Dresden-Rossendorf): Low-temperature modelling for degenerate and frustrated Heisenberg systems with anisotropy 

12 Clare Gibson (Helmholtz Zentrum Berlin): Static and dynamic magnetic properties of the natural mineral azurite
 

13 Andranik Gyozalyan (Yerevan State University): Spin glass in Ni-Mn based alloys
 

14 Masud Haque (MPI PKS Dresden): Entanglement and level crossings in frustrated ferromagnetic rings
 

15 Nedko Ivanov (Bulgarian Academy of Sciences): Heat capacity uncovers physics of a frustrated spin tube
 

16 Oleg Janson (MPI für Chemische Physik fester Stoffe Dresden): Unraveling the 1/2 magnetization plateau: A new microscopic magnetic model for CdCu2(BO3)2
 

17 Minki Jeong (Université Paris-Sud): 35Cl NMR study of the S=1/2 kagome antiferromagnet ZnCu3(OH)6CL2
 

18 Dmytro Kamenskyi (Forschungszentrum Dresden-Rossendorf): Antiferromagnetic resonance in the multiferroic frustrated YMnO3
 

19 Grzegorz Kamieniarz (Adam Mickiewicz University): PbCu(SO4)(OH)2: A quasi-one-dimensional S=1/2 magnet with competing ferromagnetic and antiferromagnetic exchange interactions
 

20 Grzegorz Kamieniarz (Adam Mickiewicz University): Modelling of large odd-numbered frustrated rings
 

21 Deepa Kasinathan (MPI für Chemische Physik fester Stoffe Dresden): Ground state description of BiCu2PO6 and BiCu2AsO6
 

22 Miklós Lajkó (Hungarian Academy of Science): Exact ground states of a three-leg Heisenberg model with ring-exchange interactions 

23 Joseph Law (MPI für Festkörperforschung Stuttgart): Possible multiferroicity in the spin-spiral antiferromagnet cupric chloride CuCl2
 

24 Stefan Legl (Technische Universität München): Vibrating coil magnetometry of the pyrochlore magnet Tb2Ti2O7 at milli-Kelvin temperatures
 

25 Pierre-Éric Melchy (CEA Grenoble): Phase diagrams of Heisenberg triangular antiferromagnet
 

26 Frédéric Michaud (Ecole Polytechnique Fédérale de Lausanne): Frustration induced plateau in S < 1/2 Heisenberg spin ladder systems
 

27 Goran Nilsen (Ecole Polytechnique Fédérale de Lausanne): Frustrated magnetism in the titanium alum family: KTi(SO4)2 and KTi(SO4)2(H2O) 

28 Satoshi Nishimoto (IFW Dresden): The saturation field of frustrated quasi-1D systems near the ferromagnetic-spiral critical point: The crucial role of interchain coupling 

29 Judit Romhanyi (Hungarian Academy of Sciences)
: The role of Dzyaloshinskii-Moriya interaction in the phase diagram and excitaton spectrum of SrCu2(BO3)2
 

30 Andrew Sazonov (CEA Gif-sur-Yvette): Symmetry analysis of the field-induced magnetic structures in Tb2TiO7
 

31 Miriam Schmitt (MPI für Chemische Physik fester Stoffe Dresden): Magnetic versus structural dimers - A combined computational and experimental study on the spin gap system Cu(PO3)2CH2
 

32 David Schwandt (Université Paul Sabatier): Derivation of general quantum dimer models: Application to the kagome antiferromagnet 

33 Toni Shiroka (Eidgenössische Technische Hochschule Zürich): Impurity-induced magnetism in an S = 1/2 AF Heisenberg 2-leg spin ladder: Insights from NMR
 

34 Mohammad Siahatgar (MPI für Chemische Physik fester Stoffe Dresden): The 2D S = 1/2 Heisenberg model on the orthorhombic lattice
 

35 Olga Sikora (University of Bristol): U(1) liquid phase in quantum ice-type models
 

36 Giovanna G. Simeoni (Forschungsneutronenquelle Heinz Maier-Leibnitz FRM II Garching): The time-of-flight spectrometer TOFTOF at the FRM II
 

37 Piotr Tomczak (Adam Mickiewicz University): Renyi entropy in the Majumdar-Ghosh model
 

38 Tamas Toth (Ecole Polytechnique Fédérale de Lausanne): Magnetization plateau and three-sublattice order for a spin one antiferromagnet on the square lattice
 

39 Fabien Trousselet (MPI für Festkörperforschung Stuttgart): Structure of the low-energy spectrum of a perturbated compass model
 

40 Magdalena Wencka (Jozef Stefan Institute): Broken ergodicity, memory effect and rejuvenation in the Taylor-phase T-Al3(Mn,Pd,Fe) decagonal approximants
 

41 Frederik Wolff-Fabris (Forschungszentrum Dresden-Rossendorf) &
 

Sonia Francoual (Deutsche Elektronen-Synchrotron): Magnetostriction and thermal expansion on the quantum spin system azurite
 

42 Alexander Wollny (Universität zu Köln): Vacancies in non-collinear antiferromagnets
43 Anja U.B. Wolter (IFW Dresden): Field-induced phases in the frustrated S = 1/2 Heisenberg chain linarite
 

44 Hong-Yu Yang (Technische Universität Dortmund): Effective spin models for possible spin liquid phases arising in frustrated Hubbard models 

45 Sergei Zvyagin (Forschungszentrum Dresden-Rossendorf): Magnetic properties of the quasi-two-dimensional S = 1/2 Heisenberg antiferromagnet [Cu(pyz)2(HF2)]PF6
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