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Few notes before the 
construction begins
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• construction can start after releasing to UT the final drawings of flanges in CNC format

• drawing for supporting structure will be needed next

• both vessels will be produced about at the same time.

• Air leak test at UT ≲ 50 𝑝𝑠𝑖 (several days per vessel).  
   Leak test system ready (Shaun’s slide)

• Transport to UKY one-by-one (in boxes with foam pads)

• Wire winding, resistance and power test, wrapping with 𝜇-shield at UKY

• Transport to UT one-by-one (in boxes with foam pads)

Procedures
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• Purging with CO2 gas 20-30 volumes (two volumes in parallel)  with common p-gauge

• Setting final CO2 pressure ~ 1.27703 atm (~ 18.7672 psia) in both vessels and leak test 

• Check reproducibility of the pressure after connection/disconnection from filling system

• Painting the shield with black paint. Installation of temperature sensors

• Study of pressure variation after turning current ON 

• Assembly of supporting structure, transportation to ORNL 

• System test at HFIR site (with ORNL power supply).  Serial connection of two magnets?

• Installation to GP-SANS guide vessel

• Connection to GP-SANS feedthroughs (?)

• DAQ test for Power supply and thermal sensors (?)

Procedures (continued)



Again, on the temperature effects

𝑝𝑉 =
𝑚

𝜇
𝑅𝑇 equation of state for gas

measurement in nTMM experiment is based on the accuracy of compensation 
of the gas optical potential (depends on the gas number density) by magnetic field

number density 𝑛~
𝑚

𝑉

• Main effect of the temperature increase max by ∆𝑇 = +50 𝐾 is pressure increase from 18.5 psia by 
factor 1.17 to 21.7 psia (not essential since number density do not change if V=cons.)

• Thermal expansion of Al vessel V(+50)/V(0)=(1+3𝛼 ∙ 50) = 1 +3.45× 10−3

      𝛼 𝐴𝑙 6061 < 23 × 10−6 /𝐾

 
 ∆𝑉

𝑉
= −

∆𝑛

𝑛
= −3.45× 10−3 = −

∆𝐵

𝐵
   →  ∆𝐵 = −25𝐺 ∗ 3.45× 10−3 = −86.25 𝑚𝐺

       that is half of the FWHM of the expected resonance



• Thermal measurements are needed.

• Since our modus operandi is magnet on/off the question is how long it takes for gas to change the temperature

• It might be possible to measure this effect in the magnet test by observing pressure variation with time
      after turning current on

time

18.5 psia

21.7 psia

assuming ∆𝑇 = 50𝐾

magnet 
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• Battery operated
• NPT ¼” Male connection
• Calibration certificate available (+$300)



10/25/2023 PSI

7:39 42.8

8:18 42.8

8:49 42.8

14:09 42.8

10/30/2023

15:27 42.8

10/31/2023

7:30 42.8

11/1/2023

9:15 42.8

Table Shows that over the course of a week the pressure in the 
container is held with no loss. Using the Loctite 567 was able to 
hold pressure. 

Shaun Vavra slide: no leaks seen in a test system for a week at 42.8 psig 
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https://www.airgas.com/airgascatalog/
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