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OUTLINE: 

 Synthesis of gold nanorods 

 Transfer into organic solvents 

 Thermogravimetric Analysis (TGA) 

 Melting of gold nanorods upon irradiation with fs 

laser 



SYNTHESIS BY WET CHEMISTRY METHOD 

HAuCl4∙3H2O 

Ice-cold NaBH4  

Au3+->Au0 

CTAB 

Cetrimonium bromide 

NRs 

TEM picture 

seed Growth solution 

HAuCl4∙3H2O 

CTAB 

Ascorbic acid 

AgNO3 

Au3+->Au1+ 

Absorption spectra of gold nanorods. The 

maximum absorption controlled by Ag+ 

concentration.  



INFLUENCE OF NA2S ON THE GOLD 

NANORODS STRUCTURE 

NRs with Na2S NRs without Na2S 
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GOLD NANORODS IN ISO-PROPANOL 
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GOLD NANORODS IN N-HEXANE 
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J. Phys. Chem. B, Vol. 111, No. 30, 2007 



RESULTS OF THERMOGRAVIMETRIC 

ANALYSIS (TGA) 
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MELTING OF GOLD NANORODS UPON 

IRRADIATION WITH FS LASER 



PROCESSES ASSOCIATED DURING ULTRAFAST 

LASER HEATING OF METAL NANOPARTICLES 

J. Phys. D: Appl. Phys. 41 (2008) 185501 

pulse repetition 

time: 1ms 



STUDIED PARAMETERS: 

A Quantronix Integra-C regenerative amplifier 

operating as a 800 nm pump were used to 145 

deliver wavelength tunable pulses of <130 fs, 

with a repetition 146 rate of 1 kHz. 

•Power of a laser beam 

•Position of l-SPR band 

• Influence of Na2S bound to the gold 

surface 
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P=1060mW 

The time required to reduce the nanorod concentration to 

1/e, as monitored by the absorption intensity at 800 nm  
τ 1/e :3.7s  

no of leaser shots: 3701 

P=1.06 mJ/shot 
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The time required to reduce the nanorod concentration to 

1/e, as monitored by the absorption intensity at 800 nm  
τ 1/e :2.6 s  

no of leaser shots: 2633 

P=1.06 mJ/shot 
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The time required to reduce the nanorod concentration to 

1/e, as monitored by the absorption intensity at 831 nm  
τ 1/e :10.8 s  
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P=0.40 mJ/shot 
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SUMMARY 

•Power of a laser beam 

•Position of l-SPR band 

•Influence of Na2S bound to the gold surface 

NRs λmax=831 nm P=1060 mW 

with Na2S 
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with Na2S 

no of leaser 
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with Na2S 
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with Na2S 

no of leaser 

shots 
3701 3166 

NRs λmax=735 nm P=1060 mW 

without  Na2S 

NRs λmax=725 nm P=1060 mW 

with Na2S 
no of leaser 

shots 
2633 3701 
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