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Scope&of&the&workshop&(one3two!paragraphs)!
!
Representatives!for!many!different!methods!to!simulate!x3ray!spectra!have!been!gathered!
to!present!the!state3of3the3art!in!the!field!and!discuss!the!applicability!and!limitations!of!
the!available!theoretical!tools.!Experimental!specialists!were!also!invited!to!show!recently!
developed!techniques,!thus!suggesting!future!challenges!direction!for!future!development!
of!the!theoretical!methods.!
!
The!presentations!of!invited!speakers!and!contributing!talks!were!a!mixture!of!method!
development!and!applications,!which!gave!opportunities!for!lively!discussions!on!technical!
details!of!the!methods,!as!well!as!on!the!kind!of!physical!properties!that!can!be!addressed!
and!on!general!issues!concerning!the!various!level!of!theory!and!range!of!reliability.!The!
crucial!role!of!these!methods!in!the!interpretation!and!design!of!new!experiments!are!
obvious!from!the!strong!interest!from!the!experimental!groups!and!a!continuous!interplay!
between!theory!and!experiment!is!valid!to!the!field.!



Main!outcomes&of!key!presentations!(one!page)!

A!variety!of!advanced!new!computational!approaches!based!on!the!Bethe3Salpeter!
equation,!multi3configurational!wave!function!methods!and!time3dependent!density!
functional!theory!(DFT)!have!been!discussed!in!depth.!Several!speakers!presented!new!or!
renewed!program!packages!a!variety!of!features!related!to!the!calculation!of!x3ray!spectra!
at!different!level!of!approximation,!which!points!to!a!stimulating!development!in!the!field.!!

Several!cases!of!successful!applications!of!the!simplest!transition!potential!DFT!methods!to!
both!simple!and!large!complex!systems!have!been!illustrated.!Among!these,!there!were!a!
few!examples!of!disordered!systems!like!polymers,!molecular!liquids!and!solutions,!for!
which!there!is!a!need!of!extensive!configurational!sampling!in!extended!systems.!!
Applications!on!more!realistic!systems!have!become!possible!thanks!to!the!implementation!
of!X3ray!spectroscopy!tools!within!fast!DFT!based!codes!!for!simulations!on!condensed!
matter!systems,!like!GPAW,!CP2K,!QuantumEspresso,!and!Wein2k.!

On!the!other!hand,!limitations!of!DFT!methods!have!been!highlighted!in!comparison!to!new!
results!obtained!from!more!advanced!methods,!which!however!are!still!strongly!limited!to!
small!system!size.!Many!contributions!presenting!new!methodology!from!wave!function!
based!methods!and!response3theory!formalism!have!shown!that!the!field!is!extending!into!
new!areas.!Although!multi3configurational!post3Hartree3Fock!methods!are!only!applicable!
to!small!systems,!they!serve!as!an!important!calibration!schemes.!This!helps!the!evaluation!
of!more!approximated,!providing!a!systematic!way!to!improve!the!description!of!more!and!
more!complex!effects,!thus!bringing!new!ideas!for!method!development.!!

One!of!the!hot!topics!in!the!workshop!was!transition!metal!L3edge!spectra,!and!the!related!
issues!affecting!x3ray!absorption,!x3ray!emission!and!resonant!inelastic!x3ray!scattering.!
Presentations!of!experimental!groups!showed!the!rapid!development!of!new!techniques!
and!facilities!in!this!direction,!pointing!to!an!urgent!demand!for!accurate!theoretical!tools.!
Especially,!the!new!achievements!in!the!field!of!time3resolved!measurements!pose!new!
challenges!for!the!interpretation!of!the!spectra!and!the!theoretical!modeling.!

The!speakers!were!positively!inspired!by!the!scope!of!the!workshop!and!made!reference!to!
different!methods!in!their!presentations,!which!created!an!open!minded!atmosphere!and!
stimulated!frank!discussions.!The!richness!of!comparison!between!experiments!and!
electronic!structure!calculations!seen!at!the!workshop!is!expected!to!increase!with!new!
insights!onto!e.g.!orbital!ordering!and!x3ray!spectro3microscopy.!Indeed,!the!importance!
and!strength!of!x3ray!spectroscopy!is!that!it!enables!studies!of!the!electronic!properties!in!
which!the!length!scales!from!experiment!and!theory!is!meeting.!
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Report&on!selected!discussions!(one!page)!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!eg.!Were!there!
interesting!hints!for!new!research?!for!new!developments?!for!collaborations?!

From!the!discussion!on!the!modeling!of!transition!metal!L3edge!spectra,!we!can!extract!the!
following!conclusions.!The!L3edge!spectra!of!transition!metals!are!particularly!complicated!
and!the!simplified!transition!potential!!approach!based!on!DFT!does!not!reproduce!the!pre3
edge!features!accurately.!This!is!due!to!the!lack!of!multi3configurational!effects,!which!
results!in!wrong!intensity!and!energy!positions!of!the!peaks.!It!can!be!argued!that!TD3DFT!
has!some!success!but!the!representation!of!the!interaction!between!the!core3hole!and!the!
excited!electron!is!only!approximate.!But!the!conclusion!seems!to!be!that!one!has!to!resort!
to!the!Bethe3Salpeter!equation!methods!to!have!real!predictive!power.!However,!more!
extensive!testing!in!various!applications!is!necessary!to!clarify!this!statement.!

The!development!of!new!techniques!and!sources!for!acquiring!time3resolved!x3ray!spectra!
of!chemical!reactions!is!beginning!to!approach!the!time3scales!were!it!is!meaningful!to!
speak!about!electronic!changes!during!the!reaction!rather!then!just!differences!between!
the!reactants!and!the!products.!Applications!of!time!resolved!spectroscopy!in!the!field!of!
solution!chemistry,!surface!science,!and!solid!state!physics!were!presented.!

!

!
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To!what!extent!were!the!objectives&of!the!workshop!achieved!(strong!points,!weak!points)?!
(one!paragraph!at!least)!

The!announcement!of!this!workshop!was!followed!by!strong!interest!and!we!got!requests!
for!attendance!long!after!the!official!dead3line.!This!resulted!in!an!almost!full!room!for!both!
the!invited!and!contributed!presentations.!Thanks!to!the!excellent!facilities!and!support!at!
ETH!we!also!enjoyed!a!highly!appreciated!video!conference!with!Vancouver,!Canada.!In!the!
poster!session,!the!foyer!was!crowded!and!lively!discussions!around!the!25!poster!
presentations!continued!until!late!in!the!evening.!

Our!aim!to!gather!representative!scientists!working!on!many!different!branches!in!the!field!
of!x3ray!spectrum!calculations!was!achieved!and!was!a!key!ingredient!in!the!intense!and!
balanced!discussion!about!the!performance!and!limitations!of!the!methods.!In!some!cases,!
however,!the!methodologies!were!not!fully!explored!and!it!was!not!possible!to!reach!
conclusive!and!comprehensive!statements!of!the!applicability!range!of!the!methods.!We!
suggest!that!a!conference!on!similar!topics!should!be!!organized!in!a!few!years!time,!when!
the!new!methodologies!have!matured,!have!a!better!chance!of!being!successful!.!

Applications!to!large!systems!primarily!employed!transition!potential!DFT!calculations.!As!a!
consequence!of!the!only!partially!conclusive!discussion!of!the!limitations!of!that!approach,!
the!issues!with!simulating!large!systems!and!sampling!of!configurations!were!not!addressed!
very!much.!

!

Do&you&have&suggestions&for!new!workshops/tutorials/conferences!on!the!topic?!

!

We!would!look!forward!to!a!future!workshop!within!a!few!years!at!a!time!when!the!recently!
developed!methodologies!are!more!mature!and!on!a!particular!timely!topic.!That!would!
inspire!the!participants!to!really!provide!prerequisites!for!a!conclusive!comparison!of!
methods!in!particular!applications.!
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