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*“Variational optimization of second order density matrices for chemistry' '

A myriad of ab initio methods uses sinple mathematical objects to describe a chemical system in order to avoid the ‘exponential wall’ inherent to the wavefunction
This talk evaluates the use of variational second order density matrix methods for chemistry and identifies the major theoretical and computational challenges that
need to be overcome to make it successful for chemical applications.

Tts major theoretical challenges originate fron the need for the second order density matrix to be N-representable: it nust be derivable from an ensemble of
N-eleciron states. Our calculations have pointed out major drawbacks of commonly used necessary N-representability conditions, such as incorrect dissociation into
fractionally charged products and size-inconsistency, as well as flaws in the description of spin properties. We have derived subspace energy constraints that fix
these problems, albeit in an ad-hoc manner.

Its major computational challenges originate from the method’s formulation as a vast semidefinite optimization problem. We have
inplenénted and compared several algorithms that exploit the specific structure of the problem. Even so, their slow speed remains
prohibitive. Both the second order methods and the zeroth order boundary point method that we tried performed guite similar, which
suggests that the underlying problem responsible for their slow convergence, ill-conditioning due to the singularity of the optimal
natrix, manifests itself in all these algorithns even though it is most explicit in the barrier method.

Significant progress in these two areas is needed to make the variational second order density matrix method competitive to comparable wavefunction based methods

[ (Medla:CSCprogran. pdt | SLICES] U

Please note that all contributions to Workshop are considered to be released under the GNU Free Documentation License 1.2 (see Workshop:Copyrights for details). If you do not want
your writing to be edited mercilessly and redistributed at will, then do not submit it here.

You are also promising us that you wrote this yourself, or eopied it from a public domain or similar free resource. Do not submit copyrighted work without permission!

Summary: [/* Helen van Aggelen */

Summary preview: (=-elen van Aggelen: )

LLhia oo minor ed

ey am

bis page

) yorh
preview fl Show changes

B ovonsinnoninion

Privacy policy About Workshop Disclaimers

e m—
118 1] Megiowia

4) You now have several options.

1. Itis recommended to first have a preview of the changes you want to make;
for this click on Show preview

Edi
File Edit View History Bookmarks Tools Help

diting Abstracts of the Kathma... | % |

kit jussieu.Fr/workshop/index. php title=Abstracts_of_the_Kathmandu_Workshop_2012&action=submit v @] (B~ kathmandu workshop Q) @i

& Myname mytalk my preferences my watchlist my contributions  log out
page | [ discussion edit | [ history watch

Editing Abstracts of the Kathmandu Workshop 2012 (section)

Preview

Remember that this is only a preview. Your changes have not yet been saved!

navigation 1
= Main page

= VB Workshop Helen van Aggelen

administration Ghent University

= Recent changes

= Random page

= Help A myriad of ab initio methods uses simple mathematical objects to describe a chemical system in order to avoid the ‘exponential wall inherent to the wavefunction. This talk evaluates

search the use of variational second order density matrix methods for chemistry and identifies the major theoretical and computational challenges that need to be overcome to make it
successful for chemical applications

Variational optimization of second order density matrices for chemistry

Its major theoretical challenges originate from the need for the second order density matrix to be N-representable; it must be derivable from an ensemble of N-electron states. Our

[ G0 | [ searen | caleulations have pointed out major drawbacks of ly used N-representability conditions, such as incorrect dissociation into fractionally charged products and
. r size-inconsistency, as well as flaws in the description of spin properties. We have derived subspace energy constraints that fix these problems, albeit in an ad-hoc manner.
fDWh:WS here Its major computational challenges originate from the method's formulation as a vast semidefinite optimization problem. We have implemented and compared several algorithms that
- Related changes exploit the specific structure of the problem, Even so, thgir slow speed remains prohibitive. Both the second order methods and the zeroth arder boundary point method that we tried
= Upload file performed quite similar, which suggests that the underlying problem responsible for their slow convergence, ill-conditioning due to the singularity of the optimal matrix, manifests itself
= Special pages in all these algorithms even though it is most explicit in the barrier method.

Significant progress in these two areas is needed to make the variational second order density matrix method competitive to comparable wavefunction based methods.
SLIDES

Bl @A L= iR

Helen van Aggelen ==
**Ghent University''

2. If you are satisfied with them, click on Save page

3. You can also click on Cancel , and all modifications done by editing will be
ignored




