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There is an ongoing development of THz sources for high-field applications, especially with the 

view of potential for THz-driven particle accelerators. For such sources nonlinear materials with high 

optical damage threshold and low loss are required. KTiOPO4, (KTP) is a well-established material for 

nonlinear optical applications in the visible and near-IR region thanks to its large transparency, high 

nonlinear coefficient and damage threshold. Its reasonably low absorption [1, 2] and strong coupling to 

phonon-polariton degree of freedom [1]. This shows promise for efficient IR to THz conversion process. 

Indeed, Wu et al. [2] recently demonstrated its superiority to LiNbO3 and LiTaO3 in a back to back 

experiment. In view of this, it is important to determine the spectrum of complex refractive index over 

larger spectral range and with higher accuracy than has been do so far. KTP is an orthorhombic crystal 

belonging to mm2 point group with a rather complex vibrational mode structure containing 192 degrees 

of freedom. Earlier spectroscopic studies of KTP have either lacked the possibility of directly extracting 

the complex refractive index [3] or been limited by absorption of the transmitted signal due to the strong 

resonances of KTP, limiting the spectral extent to about 2.5 THz [4]. In this work we utilize reflection 

THz time-domain spectroscopy (TTDS) to determine the spectrum of the refractive index, n, and the 

absorption coefficient, , between 0.5 THz and up to 7 THz for two eigenpolarizations on the (001) 

plane.  

            
Fig. 1 (LEFT) The measured refractive index along the crystallographic a-axis (RED) and b-axis (BLUE). (RIGHT) The 
measured absorption coefficient for a-axis (RED) and b-axis (BLUE). 

       
References 

[1] H. Jang, G. Strömqvist, V. Pasiskevicius, C. Canalias, “Control of forward stimulated polariton scattering in periodically-poled KTP 
crystals,” Opt. Express 21 27277 (2013). 

[2] M.-H. Wu, Y.-C. Chiu, T.-D. Wang, G. Zhao, A. Zukauskas, F. Laurell, and Y.-C. Huang, “Terahertz parametric generation and 

amplification from potassium titanyl phosphate in comparison with lithium niobate and lithium tantalate”, Opt Express. 24, 25964 (2016). 
[3] B. Wyncke, F. Brehat, J. Mangin, G. Marnier, M. F. Ravet, and M. Metzger, “Infrared reflectivity spectrum of KTiOPO4 single crystal,” 

Phase Transitions 9, 179–183 (1987). 

[4] V. D. Antsygin, A. B. Kaplun, A. A. Mamrashev, N. A. Nikolaev, and O. I. Potaturkin, “Terahertz optical properties of potassium titanyl 
phosphate crystals,” Opt. Express 22, 25436 (2014). 




