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Outline

 Introduction: Silver chloride
« Ab Initio study of band structure and optical properties.

e Conclusion and perspectives.



Motivation

« One of the earliest remaining
color photography technique.
Edmond Becqguerel 1848.

o Collaboration with Victor de
Seauve and the Museum
national d’Histoire Naturelle
(CRO).

« Atheoretical study ?
2 Fragile material,

> What Is really inside the
material ?

2 Experiment in the dark.




FCC structure.

Lattice parameter a = 5.547A.
Widely use material:

- Photography

- Chemistry

- Water cleaning

- Photocatalysis

Few theoretical studies
Perfect crystal of AgCI.
DFT-LDA




Electronic properties of AgCl
Electron Energy Loss

e Search for silver nanoparticles

« Reference for experiment for bulk silver chloride.

« Experiment at LPS, Orsay.

« Computationatqg - 0.
EELS(0)=—3 (€, ), €, =1+Vvy

Linear response framework and TDDFT, with
Random Phase Approximation (RPA):

X=X+ Xo(VH ) X X =Ko KoV
« TDDFT as implemented in the DP-code.
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Overall agreement
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Shift in position
Relative intensity not correct
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solved !
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Conclusion

Ab-initio using DFT-LDA for ground states and optical
properties. GW correction under work.

Plasmon structure understood.
Most probably presence of a strong exciton in the material.

Basic theory is not enough, need for more sophisticated
theory.

21



Acknowledgement:

-Lucia Reining, Francesco Sottile, Matteo Gatti (LSI)
-Victor de Seauve, Marie-Angélique Languille (CRC)
-Mathieu Kociak (LPS)

Thank you for your attention !

Lol .
Tyl mate_l‘laux

o anciens

crte . .
Fre® e e patrnmoniaux
= ]

¥ fledeFrance

22



(A?) mm.ﬁ:m

A2) AS1ouy






wavelength at 50°K
456 60 4054

456 4G0
wavelength at 4.2°K

OPTICAL DENSITY

381 382 383 384 385 386 387

WAVELENGTH (my)




A\
A\

%)
c
Q
©
€
S
S
>
=
K
o)
©
o

(ereos Aeaiqie) (1)n

-




	Slide 1
	Slide 2
	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
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 25
	Slide 26
	Slide 27
	Slide 28

