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Methodology Results (cont.)

Resistance vs Temperature

e Superconductors exhibit zero electrical resistance below a critical temperature. pra— . it 300 /== Temperature vs Resistance
2 The measured critical temperature (77 K)

* High-temperature superconductors (HTS) operate at higher temperatures than ' - E - aligns well with reported values for B Chiical prtire (K
conventional superconductors.
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experimental setup is shown in Figure 2.

* Afour-probe method was used to ensure accurate resistance measurements as
seen in Figure 1.

* Theresults confirmed the superconducting transition at 77 K, aligning with
reported values.

* Findings suggest that improving thermal control and lowering current levels
could enhance measurement accuracy.
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g similar HTS materials, confirming the <

 This study aimed to determine the critical temperature of an HTS tape by b 23s W accuracy of our setup. g
measuring its resistance during cooling. A pictorial representation of the ; Comstant Current Source cee fsjzoo
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Figure 3: Experiment setup for measuring the critical temperature of HTS tape

Procedure . o
0 e The HTS tape was placed in a four-probe circuit. The four—pr(?be method effectlvely minimized A _mgm
Voltrarer « Aconstant 1 A current was applied through the tape. contact resistance, ensuring accurate wj i St
 The tape was submerged in liquid Nitrogen to cool it down gradually. measurements. Small variations in resistance e |
T —— » Resistance was recorded as the temperature decreased. could be due to experimental limitations such as
g eeeee i ; e The critical temperature was identified when resistance dropped to nearly zero, slight temperature gradients during the cooling
confirming the superconducting transition. process and electrical noise from the
Figure 1: Four-Probe Method Figure 2: Pictorial Representation » The experimental setup is depicted in Figure 3. measurement setup. These factors may have
contributed to minor fluctuations in resistance

near the superconducting transition. However,
the overall trend of resistance dropping to nearly
zero was clear, confirming the superconductivity
of the HTS tape.

Introduction

* Superconductors are materials that below a certain temperature lose all * The critical temperature of the HTS tape was measured by recording its
electrical resistance. High-temperature superconductors (HTS) operate at resistance while submerged in liquid Nitrogen at 77 K with a constant 1 A current. CO nc |.LI S i ons
temperatures higher than traditional superconductors.

* HTS tapes are widely used in power grids, MRl machines, and maglev trains due * Asthetape cooled, its resistance dropped and became nearly zero, marking the
to.t.heir ability to congluct el-ectricity v.vitow ;ero re§istance. Understanding their superconducting t.re.ansition. The temperature at which this happened was + The experiment successfully measured the critical temperature of the HTS tape
crltl.cal temperatgre IS cruglal for op’Flm|Z|ng t.helr pgrformance. recorded as the critical temperature. by tracking its resistance during the cooling process.

* While HTS materials are widely StUd'.ed’ preC|se.c?r|t|cal temperature . . _ o . * Theresults confirmed superconductivity, with a clear transition at 77 K.
meastu.rements vary based on material composition and experimental  Smallfluctuations in resistance were seen near the transition temperature, likely +  The four-probe method worked as expected, reducing errors from contact
conditions. from thermal and electrical noise. Despite this, the data showed a clear drop in resistance.

* The HTS tgpe will reach superconductivity at a measurable critical temperature resistance, confirming the superconducting state. e The observed fluctuations in resistance were minimal and did not affect the
where .reS|.stance ‘?'mps to.near zgro. , o Temperat Tm i ctarioe v Tie overall conclusion of superconductivity.

* The objective of this experiment is to determine the critical temperature of an 0l P emperatuevsTme 100 — Resisance (0) » This experiment demonstrates the key behavior of superconductors, highlighting
HTS tape by measuring its resistance while cooling in liquid Nitrogen. == 77K (Liquid Hydrogen) their potential use in low-resistance systems.
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