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Project

for an

ultracold and cold neutron source
with superfluid helium

at the WWR-M reactor in PNPI, Gatchina
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Sensitivity

Increased at each position
From ~4 to ~200 UCN/cc at the entran

20kV/icm

Courtesyof P.Harris (adapted t o P NEDMGmctremetersttthe i)



PNPHLLPTI collaboration

Prospects to increase sensitivity of EDM measurements at the
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Thermal column of WWR-M reactor
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Verticalcross section of WWHR reactor

1 ¢ reactor core 2¢ reactor tank 3¢ concrete protection 4
¢ chamber above the reactpb ¢ horizontal channel6¢
thermal column 7 ¢ vertical channel

Cross section of WWH reactor
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ldea

UCNsare generatedin helium from cold neutronsof 9* wavelength(12 K energy) It is
correspondwith phonon energy cold neutron energizesphonon, practically stops and
becomesan ultracoldone. UCNcana f A @ Supegfluidheliumfor tensor hundredsof
secondauntil aphononbe captured o

| 2t R Y S dzieheBratecthroagip the wall of a trap, bultracoldy’ S dzG N2y a o0
are reflected, that is why UCN can be accumulated up to the density defined by the tim
of storage in the trap filled witsuperfluidhelium.

Neutron scatteringin liquid helium

l.Ya. Pomeranchuk élected works

About neutron scattering with energy a few degree in fluid
Helium 11

The scattering of slow neutron in He-ll is considered It is UCN' :500 A T::I.ﬁ3 K

shown that the scattering is a negligible small at the
temperature below than temperature of critical point.

* JROTM, 1946, 16, 391; J. Phys. ['ssn,s), 461.

UCN source based on superfluie-11
R. Golub, J.M. Pendlebury, Phys. Lett. A 62 (1977) 337
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MCNP neutron flux calculation results and heat generation
In thermal column of WWR-M reactor at 15 MW
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UCN density
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1 ¢ He ll cell2¢ UCN neutron guide3¢ CN neutron guide4 ¢ He 1l supply pipes¢ lower bath @1.H - ¢intemnediate bath @LH ¢
3" filter, 8¢level sensqro¢ upper bath @4.H - Z helium supply valvel1q level sensqrl2¢ vacuum pipe (gravitation trap for UCN)
13 ¢ vacuum pipe for lower bathl4¢ vacuum pipe for intermediate bafii5¢ main vacuum manifoldl6¢ UCN neutron guide membrane
17 ¢ CN neutron guide membrané&8¢ thermal shield @4 1« ¢vacuuip jacket20¢ UCN outer neutron guide21¢ CN outer neutron
guide 22¢helium supply at temperature gfH - Z pipe for helium vapour remova24¢ helium supply for thermal shielti8, 25¢

helium removal from thermal shielti8, 26¢ pumping of vacuum jacket
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Scheme of installationof UCN source on WWRM reactor

” ¢ Pbshielding mountingb ¢ graphite block mountingc ¢ mounting of cryostatUCN superconductive
polarizer and UCHwitchboard;d ¢ mounting of biological shielding.
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Ultracold and cold neutron source at WWRM reactor with
neutron guide halls
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Demounting of old equipments
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