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Ramans modes of EDO-TTF at di�erent pressure

2| (EDO-TTF)SbF6 phase transition [2][3]
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Spectral degree of freedom

Experimental set-up

Apply hydrostatic pressure with Helium 
gas� Material in the cell can make several 

square millimeters of surface as opposed to 
a cell with diamond anvil where the 

samples are of the order of 10  μm^2

Supercontinuum� White light Spectroscopy:
• �470-750 nm�--> Electronic transitions

• Time resolution ~ 100 fs �elecronic and strutural 
dynamic�

• Pump �450-2200 nm� 

3| Experimental techniques

1| State of the art [1]
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Schematic of proposed time evolution of the 
charge pattern and molecular structure after 
photoexcitation of the CT transition in the 
insulating phase of �EDO-TTF�2SbF6 �4�

1.6 e.V

 Fourier Trransfor of the oscillatory component 

Model with bi-exponential decay:
250 fs electron-electron interaction?
1�3 ps electron-phonon interaction?

Transient re�ectivity at 660 nm Fitting with bi-
exponential decay

At 1 bar and 300K, the electronic 
excitation with the 800 nm pump do 
not couple with any structural 
movement because at this 
thermodynamic condition we are in the 
metallic phase. We observe the 
relaxation of excited carriers with 
exponential law.

Transient re�ectivity at 530 and 660 nm
broadband re�ectivity change with 800nm pump

Experimental conditions:
P=1 bar
T=300K

Pump=800 nm
Probe = Broad Band White Light

Time = 7 ps after time 0

1�67 THz optical mode

Optical mode at 1�67 THz coming 
from the electronic excitation of the 

pump and which couples to 
structural movements

Oscillatory component 

Experimental conditions:
P=5200 bars

T=300K
Pump=800 nm

Probe =White Light
Time = 7 ps after time 0

Temporal degree of freedom

Using Pump-Probe experiment to study optical response of di�erent phase, the width of 
pulses permit us to follow electronics and structurals dynamics� 

Goals

• Exploring the Pressure Temperature Phase
Diagram of Molecular Material

• Seek for peculiar the Photo-Induced Dynamics in
well de�ned parts of the Phase Diagram

First order phase transition with symmetry breaking, the unit cell is doubling between 
Metal to insulator phase�

Example of complex phase diagram �P,T� of molecular material

Metal

Insulator

naive phase diagram of �EDO-TTF�SbF6

Pump :800 nm (1.6 eV)
Probe: White light 
P=5200 bars

Re�ectivity of �EDO-TTF�2SbF6 salt 
measured at 635 nm in cooling �▼� 

and warming
�▲� modes� The �rst-order phase 
transition is characterized by a 

thermal hysteresis spanning from 
227K to 249 K� 

At 5200 bars and 300K the system is in 
the Insulating phase �a�, electronic 
transfer create a new charge ordering 
�b� which couples with structural 
movement, this movement induce 
change in dielectric constant which is 
directly related to optical measurement�

Picture of the high pressure 
cell in the optical setup

5| Conclusion
Using the FT result to fit the data.

 • Broadand ultrafast optical spectroscopie under high pressure (0-6kbars)
 • Time resolution as good as 100 fs 
 • Observation of coherent optical phonons
 • Possibility to distinguish the metallic and the insulator phase of (EDO-TTF)SbF6

Data
Fit 

SbF6

broadband re�ectivity change with 800nm pump

SbF6
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4| Results

Speci�cations:
• Precision of few bars �measure in operando�
• Ramping up�down of few bars per minutes

• Sapphire windows allowing optical Transmission�Re�ection

For a long time, the study of photo-induced phase transition was restricted to the sole 
use of temperature as external control parameter� Recent studies have demonstrated the 

possibility to add the use of hydrostatic pressure to explore the phase diagram of 
material� The idea is to look for parts of the phase diagram near critical points where 

gigantic photo-response may occur� 
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Pump-Probe experiment principle

Example of experimental data

After pumping, re�ectivity 
change due to the photo 

excited state


