Photoinduced phenomena observed as transient reflectance changes in '-NaV2O5
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  The ’-NaV2O5 is known as a 2-dimensional spin ladder system and shows a spin Peierls-like phase transition accompanying charge ordering at Tc=34 K. In the high temperature phase (HTP), the vanadium ions have average +4.5 charge, while the charge separates into V+4 and V+5 with a zigzag configuration in low temperature phase (LTP). Although the excited state dynamics is an important issue in relation with the photoinduced destruction of charge order, little is known concerning the excited states. Previously we observed a slow response (5 ps) in pump-probe reflectance measurements under weak excitation in LTP [1] and was ascribed to a thermal effect below Tc [2].  
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Figure 1:  (a) Transient reflectance at 800 nm (4 K). (b) (c) Spectra of transient reflectance change evaluated from the average between 0 and 5 ps under 800 and 400 nm pump, respectively. (d) Difference spectrum between 25 K and 300 K. 

	


In this report we performed measurements under high intensity pumping with amplified 100 fs pulses at wavelengths of 800 and 400 nm, using a white light probe pulse at temperatures between 4 K and RT. The typical time response of the reflectance is shown in Fig.1 (a), where we can see a stepwise rising faster than the thermal effect, oscillating features due to coherent acoustic phonons and a long lasting signal.  The spectra of the reflectance change in Fig. 1(b)-(c) are compared with a difference spectrum (d) between 25 and 300 K in steady state measurements. Although the positive responses around 2 eV in (b) and (c) agree with the peak in (d), the negative responses around 3.1 eV in (b) and 1.8 eV in (c) disagree with the difference spectrum. Thus the fast reflectance change is not fully ascribed to thermal effect, suggesting non-thermal effects related to a transient population of the d-electrons or modification of the charge order.  
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