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Abstract. The match between the cold finger and the linear compressor of the Stirling-type 
pulse tube cryocooler plays a vital role in optimizing the compressor efficiency and in 
improving the cold finger cooling performance. To reveal the match mechanism between the 
linear compressor and pulse tube cold finger (PTCF), detailed analyses have been made to 
understand the interactions between them. Based on the theoretical investigations, both of the 
design method of the PTCF to match the given linear compressor and a reverse method of the 
linear compressor to match the given PTCF have been proposed. In order to verify the validity 
of these theories and methods, actual PTCF and linear compressor are developed to match the 
existing linear compressor and PTCF, respectively. The experimental results show good 
agreements with the simulated ones. 

1.  Introduction 
The Stirling-type pulse tube cryocooler (SPTC) has a wide variety of important applications in civil, 
aerospace and military defense fields [1–2]. Generally, a SPTC can be divided into two parts: one is 
the linear compressor and the other named here as the pulse tube cold finger (PTCF) including all of 
the remaining components. The optimal match between the PTCF and the linear compressor of the 
SPTC plays a vital role in optimizing the compressor efficiency and in improving the cold finger 
cooling performance. Several researchers had made some relevant studies on the match. For example, 
Heun et al. [3] carried out the investigation of gas effects on the resonance characteristics of the 
Stirling cycle cryocooler. Dynamic interactions between the mechanical system and the working fluid 
were studied and their experiments explored the effect of working fluid characteristics on the 
mechanical response and the effect of cryogenic temperature on the motor current and piston 
amplitude. Wakeland [4] investigated some issues involved in matching linear compressors to 
thermoacoustics cryocoolers. The results indicated that matching the acoustic load to the optimum 
mechanical load for the particular compressor could be used to maximize the compressor efficiency or 
the input power. Based on the study of Wakeland [4], Swift [5] investigated the parameters which 
would affect the compressor efficiency and acquired the relation between the cooler acoustic 
impedance and the efficiency. However, both studies made by Wakeland [4] and Swift [5] treated the 
whole cold finger as an acoustic impedance, whereas investigations on the impedances of the specific 
components of the cold finger were not made. Ko and Jeong [6] studied the dynamic behavior of the 
linear compressor in a SPTC and found that, the dynamic behavior of the piston in the linear 
compressor was directly influenced by the load condition and the flow impedance of the inertance tube 
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