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EDUCATION AND RESEARCH EXPERIENCE

My research program focuses on the study of magnetic systems such as thin films and devices, exchange biased systems, novel magnetic materials (complex oxides, ferromagnetic semiconductors etc.) using soft x rays, improving the understanding of basic effects in magnetic dichroism and developing instrumentation that allows performing unique experiments.

Example of my research are given below (Publications are referenced).

ADVANCED LIGHT SOURCE, LBNL, BERKELEY, CA (since 02/2000)
Scientist at the magnetic spectroscopy beamlines 4.0.2 and 6.3.1
Major research accomplishment: 

+ X-ray magnetic circular and linear dichroism were used to improve our understanding of exchange biased systems: 
( Quantified and determined the orientation of pinned interface moments in exchange bias

bilayers [1, 22]. 
( Measured the sometimes controversial interface coupling unambiguously in exchange bias

bilayers using magnetic circular dichroism [1, 3, 22]. 
( Characterized the magnetization reversal in the ferromagnetic layer which shows 

very rich angular dependence [10, 12].
( Investigated the impact of the magnetization reversal in the ferromagnetic layer on the spin 

structure in the antiferromagnetic layer [1, 17]. 
+ Dilute magnetic semiconductors were characterized using x-ray magnetic dichroism leading to new insights into their magnetic and electronic properties [2, 4, 9, 15, 19]. 
+ By studying the strong angular dependence of x-ray magnetic linear dichroism the basic understanding of magnetic dichroism in x-ray absorption was significantly improved and misinterpretation in past experiments clarified [4 and submitted]. 
+ To make novel experiments like the study of angular effects in x-ray magnetic linear dichroism possible an eight pole electromagnet was developed [11, 14]. The system allows application of external fields in any direction relative to the incoming x-ray beam and the sample surface and hence new classes of magnetic dichroism experiments. By now four systems based on our design have been built or are under construction at the Advanced Light Source, SRS Daresbury (UK) and by Advanced Design Consulting USA, Inc. for MAXLab (Sweden) and BESSY (Germany).  Moreover, we are currently developing similar superconducting eight pole magnet for high field applications. This work was just funded through an LDRD proposal.

+ High quality magnetic dichroism spectroscopy can only be performed at a well characterized and carefully optimized beamline.  Turning the elliptically polarizing undulator beamline 4.0.2 into a system that allows high precision (10(4) magnetic dichroism measurements with variable linear and circular polarization as well as  polarization switching in a few seconds was a major undertaking.
Materials Sciences Division, Lawrence Berkeley National Laboratory, Berkeley, CA (1997-2000) 

Postdoctoral research fellow 

Major research accomplishment: 

+ Surfaces of transition metal oxide single crystals as well as transition metal thin films were prepared in situ and studied with photoemission, x ray absorption, and x ray emission. 

+ We evaluated the influence of the core-level absorption resonance at one atom on the photoelectron and x ray emission intensity from a core level on a neighboring atom of another species [31-35]. 

Advisor: Prof. Charles S. Fadley 
Department of Physics, Freie Universität Berlin, Berlin, Germany (1993-1997) 

Doctoral thesis, summa cum laude 

Major research accomplishments: 

+ High quality lanthanide thin films and surfaces were prepared in situ by evaporation of pure metals and subsequent condensation on W(110) surfaces 

+ Their structural, magnetic, and electronic properties were characterized using LEED, MOKE as well as magnetic dichroism in photoemission and x-ray absorption. 

+ A systematic experimental and theoretical study of linear and circular dichroism in Gd and Tb 4f [51], 5p [43], and 4d [46] core level photoemission as well as 4d→4f [44] and 3d→4f resonant photoemission [21, 37, 38] in close collaboration with G. van der Laan, Daresbury Laboratory (UK), lead to a much improved understanding of the electronic structure of Gd and Tb and of magnetic dichroism in photoemission in general. 

+ Combining strong magnetic circular dichroism in 4f photoemission with layer dependent core-level shifts allowed characterizing the magnetic properties of ultra-thin Eu films on Gd(0001) with atomic layer resolution [39, 40, 42, 45, 48]. 

Advisor: Prof. Günter Kaindl
Universität Regensburg, Regensburg, Germany (1987-1992) 

Diploma in Physics, with Honors 

Major research accomplishments: 

+ Thin amorphous Fe films were prepared in sputtered Fe/Y multilayers and characterized using SQUID, VSM, as well as Mössbauer spectroscopy. 

+ Up to (22±2)Å the Fe layers are amorphous and show spin-glass behavior whereas thicker Fe layers crystallize in bcc structure and are ferromagnetic. 

Advisor: Prof. Dr. Günther Bayreuther 
AWARDS, HONORS, AND FELLOWSHIPS
Klaus Halbach Award for Innovative Instrumentation at the ALS 2005
“for the design and implementation of a versatile and highly popular vector magnetometer for soft x ray studies” 
(Given annually by the Advanced Light Source Users’ Executive Committee to a user or staff member at the Advanced Light Source for the development of new and outstanding synchrotron radiation instrumentation) 
Lawrence Berkeley National Laboratory Outstanding Performance Award 2003 
(Given for outstanding achievement in support of the missions and goals of the Lawrence Berkeley National Laboratory) 
Tim Renner User Services Award for Outstanding Support to the ALS User Community 2001
“for untiring efforts in supporting users at the elliptically polarizing undulator beamline” 
(Given annually by the Advanced Light Source Users’ Executive Committee to a staff member at the Advanced Light Source for outstanding support of users) 
Miller Research Fellowship Award 1997-1999
(Two-year postdoctoral research fellowship given annually to 8-10 science graduates by the Miller Institute for Basics Research in Science, University of California, Berkeley, to conduct research at UC Berkeley)

Ernst Eckhart Koch Award 1996
(given annually for the most outstanding doctoral thesis in the field of research with synchrotron radiation performed either at the  Berliner Elektronenspeicherring-Gesellschaft für Synchrotronstrahlung m. b. H. (BESSY), Berlin, Germany or at Hamburger Synchrotronstrahlungslabor (HASYLAB), Hamburg, Germany.) 
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