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Life time of the 3He NSF cell
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Relative Field Gradient (RFG) measured using Teslameter. 

Field Mapping Set-up

Field gradient dependence on the life time of the cell
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𝑇0
𝑇𝑒

= 𝑒−0.7196𝑃𝑟𝑙𝜆

T0: neutron transmittance 
through depolarized 3He 
cell
Te: neutron transmittance 
through empty GE-180 
cell
Pr: Pressure on 3He in the 
cell
l: length of 3He cell
: wavelength of neutrons

Pr  1.58 bar @ 25 C

𝑇𝑛
𝑇0

= 𝐶𝑜𝑠ℎ(0.7196𝑃𝑟𝑙𝑃3𝐻𝑒
𝜆)

Tn: neutron transmittance through polarized 3He cell
P3He: Polarization of 3He in the NSF cell
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P3He  77 %

𝑄𝑢𝑎𝑙𝑖𝑡𝑦 𝑓𝑎𝑐𝑡𝑜𝑟 𝑄 = 𝑇𝑛 ∗ 𝑃𝑛
2

Pn: Polarization of neutron beam through the 
Polarized 3He cell 
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3
He Polarization
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Life Time
T1 = 202  1.6 hrs

𝑃3𝐻𝑒(𝑡) = 𝑃3𝐻𝑒(0)𝑒
−𝑡/𝑇1

Polarization of 3He in the NSF cell was measured using neutron
transmittance keeping the cell in the magnetic holding field
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