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Ultracold neutronshave the property of being
reflected from any matter at any angle of
incidence sothey canbe storedin materialtraps
for tensandhundredsf seconds



MOTIVATION

A Overthepast20years therehasbeenno progressn increasinghedensityof ultracoldneutrons
A Highly efficient cryogenicmethodsy usingLD 2 or sD2 havebeenmastered

A Forfurtherprogressit is proposedo usesuperfluid helium to obtainUCN

A Progressn thedevelopmenof UCN sourcess holdingbackprogressn researches
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UCN PRODUCTION
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MCNP CALCULATIONS OF THE UCN SOURCE FOR PIK
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TECHNOLOGIES FOR A NEW ULTRACOLD NEUTRON SOURCES
BASED ON SUPERFLUID HELIUM
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1. Production and maintenance of superfluid helium at 1 K under reactor heat
iInflows

2. Design of the UCN source and the technological complex for maintaining its
operating parameters

3. Calculation and design of heat exchangers for ultrdow temperatures

4. Manufacturing of UCN neutron guides with high neutron reflection boundary
velocity (coated byP8Ni)

5. Isotopically pure helium to eliminate the neutrorabsorbing isotope’He



FULLSCALE UCNS MODEL
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CREATION OF FULLSCALE UCNS MODEL




HEAT LOAD TESTS
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A The possibility of maintaining helium in the superfluid state
under thermal loads up to 60 W was experimentally checked

A The possibility of installing a UCN source on the fission
reactor was experimentally substantiated




LOW TEMPERATURE PART
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HELIUM COOLING SYSTEM
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HEAT REMOVAROM HELIUM CONVERTER
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KAPITZA CONDUCTAN
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KAPITZALONDUCTANCE MEASURMERSULTS
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Can be lowered to 1.2 by using Cu HEX



NEUTRONEDESVMANUFACTURING

1. Pipe purchasing

2. Obtaining the required (round) geometry
3. Grindingto Ra=1.6

4. Polishingto Ra=0.1

5. Final polishing to Ra = 0.025

Pipe final polishing machine Initial / final state of the neutron guide surface



NEUTRONI@EDES COATING

UCN neutron guide coating by®8Ni by using sputter deposition




NEUTRONEDESVMANUFACTURING

Nickel magnetron and ion source for surfaceg@eaning

58Ni coated glass pipe compared to a uncoated pipe Thickness of coatedNi i s




ISOPURE HELIUM PRODUCTION
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ISOPURE HELIUM PRODUCTION
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ISOPURE HELIUM PRODUCTION
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With afilter diameter of 8 mm, the critical flow of superfluid helium through the filter was1 g/cn¥s.

A As aresultof 6 launches43 n? of isotopically purehelium-4 wasproduced

A Analysisof isotopepureheliumona HELIX SFTStaticVacuumMassSpectrometeat the llyichev Pacific
Oceanologicalnstituteassessethe presencef 3He in purified heliumat alevel below 101!



UCN SOURCE LAYOUT
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SCIENTIFIC RESEARCH PROGRAM WITH UCN AT THE PIK REAC
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