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Outlook :

- Photo-Induced Phase Transition (PIPT)

- Non-Linear Phononic 

- Control of magnetic materials

- Ultrafast experimental set up
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Photo-Induced Phase Transition (PIPT)
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Limitations : 

-High energy excitation (eV)

-No selectivity

-Entropy increase

[2] A. Subedi al. Phys. Rev. B 89 (2014).



Non-Linear Phononic (NLP)
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Non-Linear Phononic (NLP)

Non-linear phononic

Low energy (IR)
Change the 

equilibrium position

QR

Structural 

reorganisation : 

oscillation of the 

vibrational mode QR

4

[2] A. Subedi al. Phys. Rev. B 89 (2014).



Non-Linear Phononic (NLP)

Non-linear phononic 

Low energy (IR)
Change the 

equilibrium position

QR

Change the electronic 

configuration

Structural 

reorganisation : 

oscillation of the 

vibrational mode QR

4

[2 A. Subedi al. Phys. Rev. B 89 (2014).



IR

V

Insulator

Metallic

QR

Non-Linear Phononic (NLP)

Phase transition in PrMnO3

5

[2] A. Subedi al. Phys. Rev. B 89 (2014).



IR

V

Insulator

Metallic

QR

Non-Linear Phononic (NLP)

Infrared 

active mode
Non Infrared active mode 

QR

IR
Mode coupling [2]Phase transition in PrMnO3

[2]

5

The infrared vibration change the equilibrium structure of 

the crystal and modifies the electronic configuration

[2] A. Subedi al. Phys. Rev. B 89 (2014).



Coupling term relies on frequency shift 

and its sign can depend on QIR

Double-potential well equation :

Non-Linear Phononic: Theory

Double-potential well equation 

with the coupling therme :
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QR : Amplitude of the Raman vibrational mode

QIR : Amplitude of the IR vibrational mode
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HSLS

The spin-crossover crystal:

Fe(phen)2(NCS)2 

Fe2+ : 3d6

schematic electronic configuration
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Representation of the 

isolated molecule

Temperature

Breathing mode : QR
7[3] E. Collet, Eur. Phys Journal B. 2019
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The spin-crossover crystal:

Fe(phen)2(NCS)2 

QR

VPhase transition in PrMnO Phase transition in Fe(phen)2(NCS)2

Because the mode coupling depends on the g sign :

different vibrational modes can favor different spin state

[2] A. Subedi al. Phys. Rev. B 89 (2014).



Infrared measured (IMN)

N-CS modes frequency
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Representation of B2u N-CS vibration in the primitive 

cell, frequencies calculated and measured

B2u

B3u

B2u

B3u

B1u

2061

2108

2064

2076

2117



Pump probe experiment
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Pump probe experiment
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Firsts results
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Conclusion :

-We have identify the Infrared and Raman vibrational modes of the Fe(phen)2(NCS)2 sample

-A.Subedi is calculating the coupling terme between boths vibrational modes 

-We are building an Ultrafast Infrared experiment in the lab  
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