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Kristjan Kunnus is the instrument lead of the ChemRIXS endstation at the Linac Coherent Light Source (LCLS), SLAC National Accelerator Laboratory.

His research focuses on the development of time-resolved soft X-ray spectroscopy methods for investigation of ultrafast chemical dynamics.
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Publications

PUBLICATIONS

• Tracking Cavity Formation in Electron Solvation: Insights from X-ray Spectroscopy and Theory JOURNAL OF THE AMERICAN CHEMICAL
SOCIETY
Sopena Moros, A., Li, S., Li, K., Doumy, G., Southworth, S. H., Otolski, C., Schaller, R. D., Kumagai, Y., Rubensson, J., Simon, M., Dakovski, G.,
Kunnus, K., Robinson, et al
2024; 146 (5): 3262-3269

• Chemical control of competing electron transfer pathways in iron tetracyano-polypyridyl photosensitizers CHEMICAL SCIENCE
Kunnus, K., Li, L., Titus, C., Lee, S., Reinhard, M. E., Koroidov, S., Kjaer, K. S., Hong, K., Ledbetter, K., Doriese, W. B., O'Neil, G. C., Swetz, D. S.,
Ullom, et al
2020; 11 (17): 4360–73

• Vibrational wavepacket dynamics in Fe carbene photosensitizer determined with femtosecond X-ray emission and scattering. Nature
communications
Kunnus, K., Vacher, M., Harlang, T. C., Kjar, K. S., Haldrup, K., Biasin, E., van Driel, T. B., Papai, M., Chabera, P., Liu, Y., Tatsuno, H., Timm, C.,
Kallman, et al
2020; 11 (1): 634

• Orbital-specific mapping of the ligand exchange dynamics of Fe(CO)(5) in solution NATURE
Wernet, P., Kunnus, K., JOSEFSSON, I., RAJKOVIC, I., Quevedo, W., Beye, M., Schreck, S., Gruebel, S., Scholz, M., Nordlund, D., Zhang, W.,
Hartsock, R. W., Schlotter, et al
2015; 520 (7545): 78-81

• Observation of a Picosecond Light-Induced Spin Transition in Polymeric Nanorods. ACS nano
Reinhard, M., Kunnus, K., Ledbetter, K., Biasin, E., Zederkof, D. B., Alonso-Mori, R., van Driel, T. B., Nelson, S., Kozina, M., Borkiewicz, O. J.,
Lorenc, M., Cammarata, M., Collet, et al
2024

• Characterization of Deformational Isomerization Potential and Interconversion Dynamics with Ultrafast X-ray Solution Scattering. Journal
of the American Chemical Society
Powers-Riggs, N. E., Birgisson, B. O., Raj, S. L., Biasin, E., Lenzen, P., Zederkof, D. B., Haubro, M., Tveiten, D. K., Hartsock, R. W., van Driel, T. B.,
Kunnus, K., Chollet, M., Robinson, et al
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2024

• Ferricyanide photo-aquation pathway revealed by combined femtosecond Kβ main line and valence-to-core x-ray emission
spectroscopy. Nature communications
Reinhard, M., Gallo, A., Guo, M., Garcia-Esparza, A. T., Biasin, E., Qureshi, M., Britz, A., Ledbetter, K., Kunnus, K., Weninger, C., van Driel, T.,
Robinson, J., Glownia, et al
2023; 14 (1): 2443

• Quantifying the Steric Effect on Metal-Ligand Bonding in Fe Carbene Photosensitizers with Fe 2p3d Resonant Inelastic X-ray
Scattering. Inorganic chemistry
Kunnus, K., Guo, M., Biasin, E., Larsen, C. B., Titus, C. J., Lee, S. J., Nordlund, D., Cordones, A. A., Uhlig, J., Gaffney, K. J.
1800

• Capturing Atom-Specific Electronic Structural Dynamics of Transition-Metal Complexes with Ultrafast Soft X-Ray Spectroscopy. Annual
review of physical chemistry
Jay, R. M., Kunnus, K., Wernet, P., Gaffney, K. J.
1800

• Reduction of Electron Repulsion in Highly Covalent Fe-Amido Complexes Counteracts the Impact of a Weak Ligand Field on Excited-State
Ordering. Journal of the American Chemical Society
Larsen, C. B., Braun, J. D., Lozada, I. B., Kunnus, K., Biasin, E., Kolodziej, C., Burda, C., Cordones, A. A., Gaffney, K. J., Herbert, D. E.
2021

• Revealing the bonding of solvated Ru complexes with valence-to-core resonant inelastic X-ray scattering CHEMICAL SCIENCE
Biasin, E., Nascimento, D. R., Poulter, B. I., Abraham, B., Kunnus, K., Garcia-Esparza, A. T., Nowak, S. H., Kroll, T., Schoenlein, R. W., Alonso-Mori,
R., Khalil, M., Govind, N., Sokaras, et al
2021; 12 (10): 3713–25

• Short-lived metal-centered excited state initiates iron-methionine photodissociation in ferrous cytochrome c. Nature communications
Reinhard, M. E., Mara, M. W., Kroll, T., Lim, H., Hadt, R. G., Alonso-Mori, R., Chollet, M., Glownia, J. M., Nelson, S., Sokaras, D., Kunnus, K., Driel,
T. B., Hartsock, et al
2021; 12 (1): 1086

• Origin of core-to-core x-ray emission spectroscopy sensitivity to structural dynamics. Structural dynamics (Melville, N.Y.)
Vacher, M., Kunnus, K., Delcey, M. G., Gaffney, K. J., Lundberg, M.
2020; 7 (4): 044102

• Chemical control of competing electron transfer pathways in iron tetracyano-polypyridyl photosensitizers. Chemical science
Kunnus, K., Li, L., Titus, C. J., Lee, S. J., Reinhard, M. E., Koroidov, S., Kjær, K. S., Hong, K., Ledbetter, K., Doriese, W. B., O'Neil, G. C., Swetz, D.
S., Ullom, et al
2020; 11 (17): 4360-4373

• Excited state charge distribution and bond expansion of ferrous complexes observed with femtosecond valence-to-core x-ray emission
spectroscopy. The Journal of chemical physics
Ledbetter, K. n., Reinhard, M. E., Kunnus, K. n., Gallo, A. n., Britz, A. n., Biasin, E. n., Glownia, J. M., Nelson, S. n., Van Driel, T. B., Weninger, C. n.,
Zederkof, D. B., Haldrup, K. n., Cordones, et al
2020; 152 (7): 074203

• Finding intersections between electronic excited state potential energy surfaces with simultaneous ultrafast X-ray scattering and
spectroscopy. Chemical science
Kjar, K. S., Van Driel, T. B., Harlang, T. C., Kunnus, K., Biasin, E., Ledbetter, K., Hartsock, R. W., Reinhard, M. E., Koroidov, S., Li, L., Laursen, M. G.,
Hansen, F. B., Vester, et al
2019; 10 (22): 5749–60

• Solvatochromic and Ligand Effects in Ultrafast Intramolecular Electron Transfer in Fe-based Molecular Photosensitizers
Kunnus, K., Li, L., Reinhard, M., Koroidov, S., Kjaer, K. S., Ledbetter, K., Hong, K., Biasin, E., Cordones-Hahn, A., Gaffney, K. J.
edited by Cerullo, G., Ogilvie, J., Kartner, F., Khalil, M., Li, R.
E D P SCIENCES.2019

• Hot Branching Dynamics in a Light-Harvesting Iron Carbene Complex Revealed by Ultrafast X-ray Emission Spectroscopy. Angewandte
Chemie (International ed. in English)
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Tatsuno, H. n., Kjaer, K. S., Kunnus, K. n., Harlang, T. C., Timm, C. n., Guo, M. n., Chàbera, P. n., Fredin, L. A., Hartsock, R. W., Reinhard, M. E.,
Koroidov, S. n., Li, L. n., Cordones, et al
2019

• The nature of frontier orbitals under systematic ligand exchange in (pseudo-)octahedral Fe(II) complexes PHYSICAL CHEMISTRY
CHEMICAL PHYSICS
Jay, R. M., Eckert, S., Fondell, M., Miedema, P. S., Norell, J., Pietzsch, A., Quevedo, W., Niskanen, J., Kunnus, K., Fohlisch, A.
2018; 20 (44): 27745–51

• Probing the Electron Accepting Orbitals of Ni-Centered Hydrogen Evolution Catalysts with Noninnocent Ligands by Ni L-Edge and S K-
Edge X-ray Absorption. Inorganic chemistry
Koroidov, S., Hong, K., Kjaer, K. S., Li, L., Kunnus, K., Reinhard, M., Hartsock, R. W., Amit, D., Eisenberg, R., Pemmaraju, C. D., Gaffney, K. J.,
Cordones, A. A.
2018

• Solvent control of charge transfer excited state relaxation pathways in [Fe(2,2 '-bipyridine)(CN)(4)](2-) PHYSICAL CHEMISTRY CHEMICAL
PHYSICS
Kjaer, K. S., Kunnus, K., Harlang, T. C. B., Van Driel, T. B., Ledbetter, K., Hartsock, R. W., Reinhard, M. E., Koroidov, S., Li, L., Laursen, M. G.,
Biasin, E., Hansen, F. B., Vester, et al
2018; 20 (6): 4238–49

• Metalloprotein entatic control of ligand-metal bonds quantified by ultrafast x-ray spectroscopy SCIENCE
Mara, M. W., Hadt, R. G., Reinhard, M., Kroll, T., Lim, H., Hartsock, R. W., Alonso-Mori, R., Chollet, M., Glownia, J. M., Nelson, S., Sokaras, D.,
Kunnus, K., Hodgson, et al
2017; 356 (6344): 1276-+

• Quantifying covalent interactions with resonant inelastic soft X-ray scattering: Case study of Ni2+ aqua complex CHEMICAL PHYSICS
LETTERS
Kunnus, K., JOSEFSSON, I., Schreck, S., Quevedo, W., Miedema, P. S., Techert, S., de Groot, F. M., Foehlisch, A., Odelius, M., Wernet, P.
2017; 669: 196-201

• Density functional simulation of resonant inelastic X-ray scattering experiments in liquids: acetonitrile PHYSICAL CHEMISTRY CHEMICAL
PHYSICS
Niskanen, J., Kooser, K., Koskelo, J., Kaambre, T., Kunnus, K., Pietzsch, A., Quevedo, W., Hakala, M., Foehlisch, A., Huotari, S., Kukk, E.
2016; 18 (37): 26026-26032

• Anti-Stokes resonant x-ray Raman scattering for atom specific and excited state selective dynamics NEW JOURNAL OF PHYSICS
Kunnus, K., Josefsson, I., Rajkovic, I., Schreck, S., Quevedo, W., Beye, M., Greubel, S., Scholz, M., Nordlund, D., Zhang, W., Hartsock, R. W.,
Gaffney, K. J., Schlotter, et al
2016; 18

• Viewing the Valence Electronic Structure of Ferric and Ferrous Hexacyanide in Solution from the Fe and Cyanide Perspectives JOURNAL
OF PHYSICAL CHEMISTRY B
Kunnus, K., Zhang, W., Delcey, M. G., Pinjari, R. V., Miedema, P. S., Schreck, S., Quevedo, W., Schroeder, H., Foehlisch, A., Gaffney, K. J.,
Lundberg, M., Odelius, M., Wernet, et al
2016; 120 (29): 7182-7194

• Identification of the dominant photochemical pathways and mechanistic insights to the ultrafast ligand exchange of Fe(CO)5 to
Fe(CO)4EtOH. Structural dynamics
Kunnus, K., JOSEFSSON, I., RAJKOVIC, I., Schreck, S., Quevedo, W., Beye, M., Weniger, C., Grübel, S., Scholz, M., Nordlund, D., Zhang, W.,
Hartsock, R. W., Gaffney, et al
2016; 3 (4): 043204-?

• Identification of the dominant photochemical pathways and mechanistic insights to the ultrafast ligand exchange of Fe(CO)(5) to Fe(CO)
(4)EtOH STRUCTURAL DYNAMICS
Kunnus, K., JOSEFSSON, I., RAJKOVIC, I., Schreck, S., Quevedo, W., Beye, M., Weniger, C., Gruebel, S., Scholz, M., Nordlund, D., Zhang, W.,
Hartsock, R. W., Gaffney, et al
2016; 3 (4)

• Free-electron laser based resonant inelastic X-ray scattering on molecules and liquids JOURNAL OF ELECTRON SPECTROSCOPY AND
RELATED PHENOMENA
Kunnus, K., Schreck, S., Foehlisch, A.
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2015; 204: 345-355

• From Ligand Fields to Molecular Orbitals: Probing the Local Valence Electronic Structure of Ni2+ in Aqueous Solution with Resonant
Inelastic X-ray Scattering JOURNAL OF PHYSICAL CHEMISTRY B
Kunnus, K., Josefsson, I., Schreck, S., Quevedo, W., Miedema, P. S., Techert, S., de Groot, F. M., Odelius, M., Wernet, P., Foehlisch, A.
2013; 117 (51): 16512-16521

• L-Edge X-ray Absorption Spectroscopy of Dilute Systems Relevant to Metalloproteins Using an X-ray Free-Electron Laser JOURNAL OF
PHYSICAL CHEMISTRY LETTERS
Mitzner, R., Rehanek, J., Kern, J., Gul, S., Hattne, J., Taguchi, T., Alonso-Mori, R., Tran, R., Weniger, C., Schroeder, H., Quevedo, W., Laksmono, H.,
Sierra, et al
2013; 4 (21): 3641-3647

• Ab Initio Calculations of X-ray Spectra: Atomic Multiplet and Molecular Orbital Effects in a Multiconfigurational SCF Approach to the L-
Edge Spectra of Transition Metal Complexes JOURNAL OF PHYSICAL CHEMISTRY LETTERS
Josefsson, I., Kunnus, K., Schreck, S., Foehlisch, A., de Groot, F., Wernet, P., Odelius, M.
2012; 3 (23): 3565-3570

• Dissecting Local Atomic and Intermolecular Interactions of Transition-Metal Ions in Solution with Selective X-ray Spectroscopy JOURNAL
OF PHYSICAL CHEMISTRY LETTERS
Wernet, P., Kunnus, K., Schreck, S., Quevedo, W., Kurian, R., Techert, S., de Groot, F. M., Odelius, M., Foehlisch, A.
2012; 3 (23): 3448-3453

• A setup for resonant inelastic soft x-ray scattering on liquids at free electron laser light sources REVIEW OF SCIENTIFIC INSTRUMENTS
Kunnus, K., Rajkovic, I., Schreck, S., Quevedo, W., Eckert, S., Beye, M., Suljoti, E., Weniger, C., Kalus, C., Gruebel, S., Scholz, M., Nordlund, D.,
Zhang, et al
2012; 83 (12)

• Intrinsic deviations in fluorescence yield detected x-ray absorption spectroscopy: the case of the transition metal L-2,L-3 edges JOURNAL
OF PHYSICS-CONDENSED MATTER
Kurian, R., Kunnus, K., Wernet, P., Butorin, S. M., Glatzel, P., de Groot, F. M.
2012; 24 (45)
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