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Topics
CP2K Developers Meeting

– New and Ongoing Developments
– Current Issues with CP2K
– Next CP2K Release
– Planned Events in the Context of CP2K



CP2K Developers Meeting

–announcement routes sufficient?



New and Ongoing Developments in CP2K

– Small-cell periodic GW code (R. Pasquier, J. Wilhelm)
– All-electron basis sets for excited states in nanostructures (M. Graml, R. Pasquier, J. Wilhelm)
– Spatial descriptors for excited states (M. Graml, J. Wilhelm)
– Heterogeneous acceleration of the ERI computation in HFX (J. Menzel, R. Schade, X. Wu, C. Plessl)
– MiMiC Interface: How to approach testing? (A. Antalik)
– ....













Small-cell periodic GW code: Introduction



Our periodic GW small-cell code



Example: TMD bandstructures



Example: TMD bandstructures



Accuracy and speed of the algorithm



Accuracy and speed of the algorithm



All-electron basis sets for excited states in nanostructures

Roothaan-Hall equations in KS-DFT

arXiv:2508.12884; Github for basis sets

https://github.com/JWilhelm/BASIS_AUG_MOLOPT
https://arxiv.org/abs/2508.12884
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All-electron basis sets for excited states in nanostructures

arXiv:2508.12884; Github for basis sets

https://github.com/JWilhelm/BASIS_AUG_MOLOPT
https://arxiv.org/abs/2508.12884


Spatial descriptors for excited states

Idea from S. A. Mewes et al., J. Chem. Theory Comput. 14, 710 (2018).



Heterogeneous acceleration of the ERI computation in HFX

• Current implementation (CPU-only):
• Every CPU-rank is responsible for computing all ERIs between a
unique product of atom-subsets



Heterogeneous acceleration of the ERI computation in HFX

• New implementation:
• Each accelerator-rank is responsible for subsets of quartet classes
• Reason: accelerators only slowly switch between quartet classes



Heterogeneous acceleration of the ERI computation in HFX



Heterogeneous acceleration of the ERI computation in HFX
Accelerator Overview

CPU GPU FPGA AIE
Library libint libintx (ref) SERI (ref), intel-eri (ref) eri-aie (ref)
Supported
Devices

- Nvidia Tesla GPUs
AMD Instinct GPUs

Intel Stratix 10
AMD Alveo U280

AMD VCK5000

Algorithm OSHGP MD Rys Rys
Contraction x(early) x ? (in-dev)
Sph. Transf. x ? (in-dev)

Compression x ? (in-dev)
Comment AVX2 can be

enabled
AVX512 can be
implemented

High-performance
only for all-to-all {bra|,
|ket} computations
-> Difficult to apply
screening properly

Unknown how to use
Rys quadrature with
range-truncated
coulomb operator

Unknown how to use
Rys quadrature with
range-truncated
coulomb operator

https://doi.org/10.1063/5.0217001
https://doi.org/10.1109/FCCM57271.2023.00026
https://doi.org/10.1109/FPL64840.2024.00018
https://doi.org/10.1109/FCCM62733.2025.00044


MiMiC Interface: How to tackle tests?
QM/MM with MiMiC
How does it work?

How is the interface implemented?

Would something like this
be viable for regression testing

Loading
Mock data
from a file



Ongoing developments in Kiel
- Non-adiabatic molecular dynamics relying on semi-empirical or fast
numerical time derivative couplings or local diabatization

- Smeared occupation for time-dependent density functional theory ansätze to
capture static correlation (based on different distribution functions)

- Simplified Bethe-Salpeter equation and multipole expansions for GFN1-xTB (CRC proposal)


