DEPARTMENT OF ENERGY
FOREIGN TRIP REPORT
Part 1 – Traveler Information

(1) Title of the report –    Travel to Germany

Trends and Perspectives in Neutron Scattering, Bernried, Germany
(2) Report date – October 27, 2010
(3) Date(s) of travel – Oct 2-9, 2010
(4) Name of all traveler(s) on this trip – Traveler Name
(5) Position/title of the traveler – Sr. Metallurgist
(6) Employing organization and organization code:  Ames Laboratory/AS 
(7) Business address – Room # & Building, Iowa State University, Ames, IA 50011-3020
(8) A.  FTMS trip number  – 2011####
B.  Ames Laboratory Travel Authorization number – EA0####
(9) Travel destination(s) –
JCNS Workshop 2010 “Trends and Perspectives in Neutron Scattering: Magnetism and Correlated Electron Systems”

Conference venue: Hotel Seeblick Bernried

Bernried

Germany
FRM-II nuclear reactor

Garching

Germany
Gasthof Neuwirt

Garching

Germany
(10) Brief purpose of the trip –
To discuss the current state of research with international scientists and present an invited paper (Magnetic and crystalline structures of magnetocaloric refrigerant materials) concerning research results at the international conference and highlight role of US DOE funding in supporting basic research.
(11) People Contacted –

Jesus Blanco, University of Oviedo, Spain



Thomas Brückel, Res. Ct.-Julich (Conference Chair) Julich, Germany



Pedro Gorria, University of Oviedo, Spain



Thomas Gutberlet, , Res. Ct.-Julich (Local Chair) Munich, Germany



Kirrily Rule, Helmholtz Ct. Berlin, Germany

(12) Facilities visited – 
Conference venue: Hotel Seeblick Bernried

Tour: FRM-II nuclear reactor. Garching, Germany
Overnight stay after tour: Gasthof Neuwirt, Garching, Germany
(13) Abstract –
Attended a workshop on neutron scattering as relevant to magnetic and correlated electron systems in Bernried, Germany.  Presented invited talk “Magnetic and crystalline structures of magnetocaloric refrigerant materials”, and visited the neutron scattering facilities at the Garching, Germany nuclear reactor.
Part 2.  Analysis of the Trip (all are required) 
a.  Results of ALL meeting or discussions –
The Julich Centre for Neutron Scattering (JCNS) annually holds a workshop on “Trends and Perspectives in Neutron Scattering”, and the emphasis varies each year.  When the nuclear reactor in Julich was deactivated in 2004 JCNS moved their neutron scattering instruments to three other neutron sources.  Ten of the instruments were moved to the FRM-II reactor in Garching near Munich, Germany, and one each to the ILL high-flux reactor in Grenoble, France and the SNS Spallation Source in Oak Ridge, USA.  The workshop was located in a small Bavarian village of Bernried on the banks of Lake Starnberg.

This year the topic of the workshop was on “Magnetism and Correlated Electron Systems.”  It included papers on: frustrated magnets (8,1), quantum and low dimensional magnetism (4), magnetocaloric (1,2), superconductivity and pnictides (9,3), multiferroics (7,7), heavy fermions (3), new materials and sample preparation (10,8), and instrumentation (4,4).  The numbers in parentheses are the number of oral and poster presentations, respectively; if there is only one number it is the number of oral presentations.  Of the 45 oral presentations 20 were invited.
About 85 scientists participated in the workshop from 13 different countries, the majority were from Germany (55), while 6 from the USA, 5 from France, 3 each from Spain, Switzerland and United Kingdom, two each from China and Japan, and one each from Australia, Hungary, Luxembourg, Saudi Arabia and Sweden.  Most of the USA attendees were from Oak Ridge National Laboratory.
Most of the invited talks were quite good and informative.  Some of the more interesting points brought up in the talks are presented below.  Kirrily Rule (Helmholtz-Zentrum Berlin) who was studying the magnetic properties of azurite, Cu3(CO3)2(OH)2, by neutron scattering noted that when a magnetic field was applied to azurite all of the peak intensities increased, which she thought was due to extinction effects caused by the development of a mosaic structure in the perfect crystalline azurite by the magnetic field.  This is quite interesting because we found a similar effect in our research on the compression of YCu, which has the CsCl, B2-type structure, but in our case the formation of mosaic structure was due to stresses during the deformation of YCu.
Andrew Boothroyd (University of Oxford) discussed the advantages of X-ray resonant magnetic scattering (XRMS), circularly polarized X-rays and soft X-ray diffraction studies of magnetically ordered compounds and how this information complements information obtained from neutron scattering experiments.

Shibabrata Nandi, who was a former graduate student at the Ames Laboratory in the Condensed Matter Program and is now at the Institut für Festkörpersorschung, Forschungrzentrum Julich, gave an excellent presentation on his Ph.D. thesis work on the structural phase transition, magnetism and superconductivity in Ba(Fe 1-xCox-2)As2.  He concluded that there is an indirect coupling of the tetragonal-orthorhombic transition and superconductivity which arises from the magnetoelastic coupling and the strong competition between magnetism and superconductivity.

Fangwei Wang, Institute of Physics, Chinese Academy of Science, Beijing, mentioned in his talk the status of the Chinese Spallation Neutron Source (CSNS).  They have started construction this year and plan to start-up the facility in 2015 and become fully operational In 2016 (Phase I).  It is located near Hong Kong (about a two hour drive).  In Phase I CSNS will operate at 100 kW with a 21 Hz pulse using a tungsten target.  In Phase II CSNS will be upgraded to operate at 500 kW.

Pedro Gorria, University of Oviedo, Spain, talked about their research on Er2Fe17 which has some interesting magnetic properties: TN ( 300 K and a first order magnetic spin reorientation transition at 200 K which they cannot observe in their heat capacity measurement.  However, the latter is observed in the magnetocaloric effect (MCE) calculated from magnetization measurements.  The MCE at TN is quite small, 4.8 J/kgK for an 80 kOe magnetic field change, but this is expected to be since it is an antiferromagnetic-paramagnetic second order transition.

Alan Tennant, Helmholtz-Zentrum Berlin, described his group’s results on demonstrating the existence of magnetic monopoles by using diffuse neutron scattering to observe the presence of Dirac strings in the spin-ice of Dy2Ti2O7.  This was achieved by applying a symmetry-breaking magnetic field which they manipulated the density and orientation of the strings.  Heat capacity measurements were also consistent with the model of a gas of magnetic monopoles interacting via a magnetic Coulomb interaction.  This beautiful experiment was a real tour de force.

On the last morning of the workshop there were several papers on heavy-fermion systems.  One paper by Oliver Stockert, Max-Planck Institut für Chemische Physik fester Stoffe, Dresden, Germany, discussed heavy fermions near the critical quantum phase transition.  He pointed out that in CeCu2Si2 superconductivity and magnetism (antiferromagnetism) do not co-exist, but their neutron scattering and magnetic studies show that they do co-exist in CeCo(In1-xCdx) at x = 7.5.  Chris Stock, NIST Center for Neutron Research, Gaithersburg, VA, showed that the spin fluctuations in CeCoIn5, which is both a superconductor and antiferromagnet, exhibits three-dimensional scattering, while isostructural CeRhIn5, which is only antiferromagnetic exhibits two dimensional scattering.  He also discussed UCoGe, which is a coupled ferromagnetic superconducting heavy fermion, and showed that TC and TS both go to zero at nearly the same concentration of Si doping.

After the formal portion of the workshop ended at noon on Thursday, the attendees were invited to tour the neutron scattering facilities at the FRM-II nuclear reactor in Garching, Germany.  About one-fourth of the participants went on the tour.  The instruments, beam lines, etc. were quite impressive.

While at the workshop I presented an invited talk, which was co-authored by Y. Mudryk and V.K. Pecharsky, on the “Magnetic and Crystal Structures of Magnetocaloric Materials.”

b. Please provide name of individual submitting report – Traveler Name
c. Include observation, conclusion, speculations and information relating to the safety, health and security of future travelers – None
d. Provide ACTUAL cost for each itinerary of the trip –
Country
City

Funding Source
No. Days
Air Fare
Lodging
Meals
Other
Germany   Bernried

Ames Lab, DOE
    5
           1927.10

    31.55        107.25



           JCNS Workshop 2010
 
 

*
        *


       Garching

Ames Lab, DOE
    2


        113.82
     35.78
  56.91
* Provided by hosts – costs unknown
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