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Non-linear spectroscopy

Two-photon absorption

Probing dark 
states

Energy [eV]

Second and third harmonic generation

C. Attaccalite, E. Cannuccia, M. Grüning, PRB 95, 125403 (2017) 
M. Grüning, C. Attaccalite, PRB-Rapid 88, 081102 (2014)

C. Attaccalite, M. Grüning, H Amara, S Latil, F Ducastelle, PRB 98 (16), 165126 (2018)



Metal organic frameworks (MOF)
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A. R. Kshirsagar, C. Attaccalite, X. Blase, J. Li, and R. Poloni,  J. of Phys. Chem. C 125, 7401(2021)
A. R. Kshirsagar, X. Blase, C. Attaccalite, R. Poloni Preprint from ChemRxiv, (2021)

Collaboration with SIMAP (Grenoble)
financed by ANR



Electron phonon coupling
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Correlation effects in the EPC

Phonon-induced
 luminescence

E. Cannuccia, B. Monserrat, C. Attaccalite, PRB B 99, 125403 (2019) 

C. Attaccalite et al.,  Nanoletters, 10, 1172(2010)
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Exciton phonon coupling

Electronic excitations
Many-body theory

Phonons
Density-Functional Theory

Environment effects
Modeling

Exciton-phonon Hamiltonian



Expected results

Exciton dynamics Pump-probe

Phonon-assisted 
luminescence

Exciton-phonon Hamiltonian



Thanks!
Any questions?

Project
Exciton-phonon 

from first principles
Phonon-assisted luminescence

Exicton-dynamics
  Time-resolved spectroscopy



Exciton phonons
Exciton-phonon matrix elements

Exciton-phonon Hamiltonian

Equations of motion
Phonon occupation

Polarization

PH-assist. pol.

Exciton-phonon

Exciton-density



  

Quantum Electrostatic 
Heterostructure model and its relatives

K. Andersen, S. Latini and K.S. Thygesen, Nanoletter, 15, 4616 (2015)
L. Sponza, F. Ducastelle,  https://arxiv.org/abs/2011.07811



  

Environment: phonons

T. Sohier, et al. Phys. Rev. Mat. 5, 024004  (2021)


	Slide 1
	Instructions for use
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

