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Abstract 

 In RIKEN SPring-8 center (RSC), we are developing the tiny integrated laser (TILA) for compact X-
ray free electron lasers (XFEL) [1],[2] based on micro solid-state photonics for the ubiquitous power lasers: 
ceramics based artistic lasers[3],[4], quasi phase matching (QPM) nonlinear optics[5] and inter-layer 
assisted surface activated bonding (il-SAB) for power scaling[6]. On the other hand, those cutting edges 
high-performance laser could open the new industrial applications in Institute for Molecular Science (IMS): 
laser ignition, laser peening of metallic bridge, fine laser material processing with handy palm top and robot 
arm [7], long-distance laser induced breakdown spectroscopy (LIBS)[8]. Up to >80MW peak power and 
>20mJ pulse energy with a single chip MCL [9], and >2GW and 2J have been obtained at the room 
temperature with the distributed face cooling (DFC) amplifiers by using il-SAB [10]. Also, it is possible to 
improve the damage threshold of laser ceramics surface by single crystal il-SAB [11] for the high power 
attosecond level ultrashort pulse. These tiny integrated lasers (TILA) promise the extremely high-brightness 
lasers for both of science and industrial application. This work was partially supported by Innovative 
Science and Technology Initiative for Security Grant Number JPJ004596, ATLA: JST-Mirai Program 
Grant Number JPMJMI17A1. 
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