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Outline

• Background

• Methodology

• Results
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Currently, users can:

• Load their sample in a 
pressure cell

SA
M

P
LE

https://www.ncnr.nist.gov/
equipment/Pressure.html
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https://www.ncnr.nist.gov/
equipment/displex.html
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Currently, users can:

• Load their sample in a 
pressure cell

• Bring that sample to 
low temperatures in a 
cryostat

• Then look at it with a 
beam of neutrons
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What is an AC Susceptometer and 
Why Do We Need One Here?
• Measures magnetic susceptibility

• Tells you about the magnetic phase

• In situ with neutrons
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What it Measures

• 𝑀 = χ𝐻

• Diamagnets, paramagnets, 
ferromagnets, 
superconductors, etc

No Field

With Field
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What it Measures

• 𝑀 = χ𝐻

• Diamagnets, paramagnets, 
ferromagnets, 
superconductors, etc

No Field

With Field

Material: Response:

Para- or Dia- Magnet ~0

Superconductor -1

Ferromagnet Very large



9/34

How It Works

• Drive coil makes field

• Pickup coils measure response

• Sample sits in the center
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Constraints

• Size

• Low Temperature

• Vacuum Sealed

• Time

• Sensitivity
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Solutions to Constraints

• Designed thin profile coil
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Solutions to Constraints

• Designed thin profile coil

• Which must be supported

• And the sample stick must 
be modified

• And given motion
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Winding the Coils

• Lathe controls turning



16/34

Winding the Coils

• Lathe controls turning

• Raspberry pi counts turns
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Winding the Coils

• Lathe controls turning

• Raspberry pi counts turns

• A lot of turns…
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Wiring and Programming

• Function generator 
controls drive coil
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Wiring and Programming

• Function generator 
controls drive coil

• Multimeter measures 
drive current

• Oscilliscope measures 
pickup coil response

• LabView controls all 
three instruments and 
records data
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Wiring and Programming
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Testing the Coils

• Baseline

• Empty pressure cell

• ~0.5g steel

• ~6g steel
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Test Samples

• Empty pressure cell

• MgB2, a low temperature superconductor (TC=39K)

https://www.ncnr.nist.gov/
equipment/Pressure.html

wikipedia
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Results
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Results, Continued
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Results, Continued
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Results, Continued



30/34

Results, Continued

Pressure: Tc (K):

Ambient ~38.4

0.65 GPa ~38.6
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Results, Continued

Buzea, Cristina, and Tsutomu Yamashita. "Review of the 
superconducting properties of MgB2." Superconductor 
Science and Technology 14.11 (2001): R115.

Pressure: Tc (K):

Ambient ~38.4

0.65 GPa ~38.6
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Summary

• Many constraints

• Useful capability

• It works!
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