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Motivations to study phase transitions in GeSb films (GeSb)

Sb-rich films of Ge and Sb are interesting for optical data storage

— can optically induce transformation from crystalline 
to amorphous phase

— ∆R/R is about 18%

Recently observed ultrafast disorder to order phase transition

— Sokolowski-Tinten et al. reported on crystallization within 200fs



INTRODUCTION

Crystalline vs amorphous phase of GeSb
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INTRODUCTION

Previous work hints at ultrafast crystallization
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FS time resolved ellipsometry — FTRE
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FTRE — second angle reflectivity spectrum

GeSb
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time delayed probe pulse:
— 1.7 — 3.5 eV (350nm — 750nm)
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FTRE — extracting the dielectric function
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RESULTS

 Evolution of ε(ω) after excitation at 1.6 Fcr = 0.22 kJ/m2
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 Evolution of ε(ω) after excitation at 4.0 Fcr
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 Evolution of ε(ω) after excitation at 4.0 Fcr
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first signs of recrystallization
after 0.5 ns 
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Comparison with previous results
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ANALYSIS

Comparison with previous results

For other parameters distinction of new phase from c-GeSb 
becomes evident.
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CONCLUSION

New non-thermal phase of Ge-rich Sb films

No ultrafast disorder to order transition in GeSb

Femtosecond time-resolved ellipsometry is very 
powerful tool for probing ultrafast phase changes 
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