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Abstract

Superconducting layers deposited on the metal substrate using the pulsed laser deposition process (PLD) play a crucial role in
exploring new applications of superconducting wires and enhancing the performance of superconducting devices. In order to
improve the superconducting property and increase the throughput of superconducting wire fabricated by pulsed laser deposition,
high temperature heating device is needed that provides high temperature stability and strong durability in high oxygen partial
pressure environments while minimizing performance degradation caused by surface contamination.

In this study, new heating device have been developed for PLD process that deposit and growth the superconducting material
continuously on substrate using reel-to-reel transportation apparatus. New heating device is designed and fabricated using iron-
chromium-aluminum wire and alumina tube as a heating element and sheath materials, respectively. Heating temperature of the
heater was reached over 850 °C under 700 mTorr of oxygen partial pressure and is kept for 5 hours. The experimental results
confirm the effectiveness of the developed heating device system in maintaining a stable and consistent temperature in PLD. These
research findings make significant contributions to the exploration of new applications for superconducting materials and the
enhancement of superconducting device performance.
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Fig. 1. Heater design for preliminary test.

10—

800 f
e
,—-—-———."‘-_— |
— i b
£ s00 / / |
B i3 i
S i |
& ¥ *
8 400 / i [
£ \
i
200 4 ;:_! ! |
}:;; —— Set temperature
Substrate temperature
0 T T T T T T T T T T T
0 50 100 150 200 250 300 350

Time(min)

Fig. 2. The results of heating test of graph preliminary test
heater in high vacuum.
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Fig. 3. Design of heating device for reel-to-reel PLD (a)
heating elements and alumina tube assembly, (b) multi-
thermal shield, (c) quartz deposition shield.
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Fig. 4. Heater assembly with multi-thermal shield.
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Fig. 6. (a) The result of heating test of heater for reel-to-
reel PLD, (b) Heat affection of PLD chamber by heat
dissipation of the heater.
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Fig. 7. Temperature dependency of the metal.
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