
   

E-band Fourier domain mode locked laser and its application in optical

coherence tomography 

Yihuan Shi1,2, Dongmei Huang1,2, *, Yujia Li1,2, Feng Li3,4, P.K.A. Wai 2,3,4 

1. Photonics Research Institute, Department of Electrical Engineering, The Hong Kong Polytechnic University, Hong Kong

2. The Hong Kong Polytechnic University Shenzhen Research Institute, Shenzhen 518057, China

3. Photonics Research Institute, Department of Electronic and Information Engineering, The Hong Kong Polytechnic University,

Hong Kong 

4. Department of Physics, Hong Kong Baptist University, Hong Kong

*Corresponding author: meihk.huang@polyu.edu.hk;

The Fourier domain mode locked (FDML) laser finds applications in fiber Bragg grating (FBG) interrogation 

and optical coherence tomography (OCT) systems [1]. The center wavelength of FDML laser is important in many 

applications. The C-band (1530–1565 nm) FDML laser is often used in FGB interrogation systems because of the 

availability of  components at low cost. Swept sources with central wavelengths at 1300, 1060, or 800 nm are also 

used in OCT systems owing to the low water absorption loss at these wavelengths. FDML lasers at the E-band 

however have not yet been demonstrated. The E-band refers to the optical band between 1360 and 1460 nm. The 

E-band offers a superior near-infrared biological imaging window because it has a lower scattering coefficient [2].

Optical fiber loss at the E-band is also low.

In this work, we demonstrate for the first time an E-band FDML laser and its application in a swept-source 

OCT system. The E-band FDML laser has a large sweep range by engineering the zero dispersion point of the long 

fiber delay to locate inside the E band, which is achieved by combining non-zero dispersion shifting fibers and 

single-mode fibers. Fig. 1(a) shows that the center wavelength of the FDML laser is 1440 nm and the sweep range 

is 90 nm.  The sweep-rate is 50.748 kHz corresponding to a time period of 19.7 μs as shown in Fig.1(b). The E-

band FDML laser is then used as the swept source of an OCT system.  Fig. 1(c) shows that the axial resolution is 

14.7 μm in air by calculating the point spread function of the interference signal. The imaging depth is 360 μm. 

The swept source OCT system is then used to image human skin in vivo as shown in Fig. 1(d). Fig. 1(d) shows 

that the boundary between the stratum granulosum and the stratum corneum layer can be clearly distinguished and 

the thickness of the stratum corneum layer is about 200 μm. 

Fig. 1 The (a) optical spectrum and (b) temporal waveform of the E-band FDML laser.  (c) Axial resolution of the 
swept source OCT system. (d) The OCT image of a human finger in vivo. Inset: a picture of the finger being imaged. 

References 
1. D. Huang, Y. Shi, F. Li, and P.-K. A. Wai, "Fourier Domain Mode Locked Laser and Its Applications," Sensors 22, 3145 (2022). 

2. Z. Feng, T. Tang, T. Wu, X. Yu, Y. Zhang, M. Wang, J. Zheng, Y. Ying, S. Chen, and J. Zhou, "Perfecting and extending the near 

infrared imaging window," Light Sci. Appl. 10, 1-18 (2021). 

Abstract: 

The following publication Y. Shi, D. Huang, Y. Li, F. Li and P. K. A. Wai, "E-Band Fourier Domain Mode Locked Laser and its Application in Optical 
Coherence Tomography," 2023 Conference on Lasers and Electro-Optics Europe & European Quantum Electronics Conference (CLEO/Europe- 
EQEC), Munich, Germany, 2023, pp. 1-1 is available at https://doi.org/10.1109/CLEO/Europe-EQEC57999.2023.10232639.

This is the Pre-Published Version.

© 2023 IEEE. Personal use of this material is permitted. Permission from IEEE must be obtained for all other uses, in any current or future media, 
including reprinting/republishing this material for advertising or promotional purposes, creating new collective works, for resale or redistribution to  
servers or lists, or reuse of any copyrighted component of this work in other works.



   

We demonstrate for the first time an E-band Fourier domain mode locked laser 

with a 50 kHz sweep rate and a 90 nm sweep range, and its application in swept-

source optical coherence tomography. (35 words) 
 




