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motivation

● observation of superfluid helium 
confined to one spatial dimension
○ long range order?

● tunability of confining potential
○ structural effects?
○ reach TLL regime?
○ experimental considerations?
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reaching the one dimensional limit

● begin with mesoporous silica
○ MCM-41
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reaching the one dimensional limit

● begin with mesoporous silica
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QMC simulation

effect of confining media
Doblin et al. (2016) 10.1063/1.4973468
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calculating the effective many-body potential

● sum of Lennard-Jones

Chang et al. (2015) 10.1016/j.apsusc.2015.01.084
Talu and Myers  (2001) 10.1016/S0927-7757(01)00628-8



effective many-body potential inside the pore





cylindrical pore in continuous media



helium in preplated MCM-41
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helium in preplated MCM-41
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How is internal structure of the helium affected?



PIMC Summary

Ceperley (1995) 10.1103/RevModPhys.67.279
Boninsegni (2006) 10.1103/PhysRevE.74.036701
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https://docs.google.com/file/d/1WNhRD34P8QhZJ_USg0_3KOvDTo5ApchM/preview


radial density of helium in pore



filling the pore



linear density of the central channel



summary
● tunability of confining potential

○ pore size
○ plating material

● interesting structural effects
○ linear density
○ pore filling

 

● superfluidity measurements
● evaluate dynamic structure factor

○ connect to neutron scattering 
experiments

● different plating material

future work
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radial density with external potential



linear density
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cavity in an infinite medium
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