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Core structure of terahertz filter fabricated by femtosecond laser with
high repetition rate
HE Xu', YANG Hao*’, MA Yuncan', LI Jun', JJANG Jun*’, MENG Limin', YE Yan'
(1. Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621900, China; 2. Institute of

Electronic Engineering, China Academy of Engineering Physics, Mianyang 621900, China; 3. Microsystem and
Terahertz Research Center, China Academy of Engineering Physics, Chengdu 610200, China)

Abstract: The core structure of high-frequency terahertz (THz) filter has the characteristics of cross-scale,
large removal and high precision. In order to realize efficient and precise machining of core structure, the
choice of machining technology is particularly important. Compared with common machining, lithography and
MEMS technology, the femtosecond laser machining technology has the advantages of strong universality of
materials, simple machining flow and precision machining of thin-walled structures. The core structure of THz
filter with center frequency of 850 GHz was designed as input, and the machining experiment of the core
structure of THz filter was carried out by femtosecond laser machining technology. Considering that the
femtosecond laser with low repetition rate could not meet the actual requirements of high-efficiency
machining, the high-repetition-rate femtosecond laser was selected as the machining light source, and the high-
efficiency and precise machining of the core structure of high-frequency THz filter was realized under the
conditions of precise design of machining strategy and precise optimization of machining parameters. The
results show that the measured center frequency of the THz filter fabricated by high-repetition-rate

femtosecond laser is close to the designed value. Therefore, the high-repetition-rate femtosecond laser
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processing technology can be used as a flexible stage in the processing of the core structure of THz filter.

Key words: terahertz filter; core structure; femtosecond laser; precision machining; machining strategy
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Table1 Comparison of design values and measured

values of THz filter core structure pum
st R s BWITHE A
AL KSR 16 000/254/127 16 000/255/125
KEW K/55 5 123.8/30/127 125/31/125
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