Pre-Proposal for NEXScI Sub-Initiative
A Unified Data Evaluation for Inelastic X-Ray and Neutron Scattering 

PIs: Harald Sinn* (APS, Sector30: HERIX), Ahmet Alatas (APS, Sector 3: Inelastic Spectrometer), Alexander Kolesnikov (IPNS: HRMECS), Chris Benmore (IPNS: GLAD and APS), Chun-Loong (IPNS: QENS) 
Argonne National Laboratory, 9700 S. Cass Ave, Argonne, IL 60439
Description: Inelastic X-ray scattering (IXS) with meV-resolution has become a very successful technique at 3rd generation synchrotron sources around the world. Using hard X-rays of about 20 keV, an energy resolution better than 2 meV is now routinely achievable. IXS is conceptually similar to triple axes inelastic neutron spectroscopy, however, there are some important differences: Since IXS scatters off the electrons in the sample, the cross sections are quite different from those in neutron scattering. Therefore, for certain samples where the coherent cross section is very difficult or impossible to study with neutron scattering, such as biological samples, He3, V or Pu, IXS can contribute significantly. In addition, the high luminosity of X-rays offer the possibility of micro-focusing, allowing studying small samples, e.g. small crystallites, nanostructures or samples under high pressure and high temperatures. 
Despite its success in the synchrotron community, only few groups from the neutron scattering community use IXS as a regular part of their research program. One of the reasons is that data collection and analysis programs currently used in IXS are beamline specific and not as accessible as the software used for neutron scattering experiments. 
With the new inelastic X-ray spectrometer HERIX coming up at the APS, offering an energy resolution down to 1 meV at nine analyzers simultaneously, Argonne National Laboratory will take a lead in the field of inelastic X-ray scattering. In order to connect to the well established user community of inelastic neutron scattering, we propose to develop data evaluation software for IXS instruments that is compatible with neutron scattering software, in particular ISAW, which is presently used at IPNS, and DANSE, a new software project for SNS, where currently four new inelastic neutron spectrometers are being built. 
Description of the effort: We anticipate that one postdoc over a period of 2 years with a possible extension to a total of 3 years will work on the software projects described above. A bi-monthly meeting with the involved ANL instrument scientists will monitor the progress being made. 
In addition to the effort in software development, this postdoc should also pursue an active research program using IXS and inelastic neutron scattering capabilities at APS, IPNS and elsewhere. Examples for areas of scientific interest are: Dynamics in confined liquids, liquids and glasses under high pressure, and phonons in crystalline materials under extreme conditions. 
Funding needed:  1 postdoc position or ½ staff position over 3 years (80k$/year).

* sinn@aps.anl.gov , phone: 630 252 9137
