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a4+ Ultra Cold Neutron (UCN)
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Physics using UCN
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Very Cold Neutran quide

UCNJR at ILL —y~—
RFF+RYTIT—L 78— "

Neutron quide TEC
Tube Guide Courhe

Institute Laue-Langevin, Grenoble, France

Reactor 57MW 7
UCN Production % -
%
Lig. D, 25K ~1 meV é
vertical guide ~100 peV - VCN %neutron guide 13m
Turbine "’100 neV 9 UCN Neutron guide TGV %radius 13m
Tube Guide Vertinal /
i é P shutfer
UCN turbine \ %
* slow down by reflection on the moving mirror héneu’ffon guide 5m
e Restriction by Liouville’s theorem %0-2 mbar He gas
0,0 Tank é
UCN density |

. DZ W source [VCS)
http://www.ill.fr/YellowBook/PF2
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e ~ 50UCN/cm3 @ turbine
e ~ 1UCN/cm3 @ experiment
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e _ 25| 3 UCN production cross section
g # multi phonon excitation . Single-phanon scattering do k
35 _ “2 _:47Zb2_fs(tha))
2 3 24 dE k.
30 £ 154 k., k, : wavenumber
- ot g1 S(q,%®) : Dynamic stracture factor
g 057 Multi-ph tteri
o & ulti-phonan scattering . . .
- p— 0 e ~ resonant energy (single phonon excitation)
2 0 2 3 a 5 1 meV
1'5: Energy of incoming neutron (meV)
E - ABOVE 0.275 Fig. 1. Cross sections for production of ultracold neutrons with energies up to 233.5 neV UCN PrOd UCtlon rate
. - - 0.225 - 0.275 in superfluid *He, calculated from [27] (solid line) and [28] (dashed line).
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Super thermal UCN source by TUCAN
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UCNETE Fan

UCN production rate
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B9 FE 1512 SuperSUN’s at ILL
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Converter volume 12 litter
He-ll temperature 0.65 K

UCN production rate 10° UCN/s

. 3He
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B FE B3 WWR-M reactor, PNPI
% ? 'J:)E W ‘: tl)“' @J /\ IJ r7 AE*E A Calculations of neutron fluxes and thermal loads have

been made using MCNP programs [7]. Figure 1 indicates

A. Serebrov, EPJ Web of Conferences 219, 10002 (2019) ) ,
the heat in the various components generated by the reactor
° Reactor power 16 MW at 16MW pOWEI‘, notably, 15kW in [he Iead Shie|ding,
. Th | t fl 102 n/cm? 700 W in the liquid deuterium premoderator, 18 W in the
ermal neutron fiux _ n/cm=s aluminium shell of the central He chamber, and 19 W in the
* He-Il volume 35 litter ®30 cm He-II. The thermal load on the source at 1.2 K temperature
Prex=10° e (z=105) will thus be 37 W_
:(_—J‘:):)Lll :('::n::: cm’sA) 6
10° 5
Q,F19W ]
Q=18W
Q. 3TW
Q=83 W ? .
G i L @FEE B 75(closed)
Q=700 W g :
3 10 | SMEREEREER
= 10 3 \\‘/
Q=16 MW | ! \I\\‘ (35L)
1 [ ] -
' 7 S RERE R
103 i | $ T .. T T T 3 T ‘ L] ' T L] T L ]
07 08 09 10 11 12 13 14 15 T,K (350 L)
600 100 23.3 6.7 TS

Figure 2. UCN density as a function of the He-II temperature
e — in the closed source chamber, A —in a 35-1 external trap, ll —
in a 350-1 external trap.

Figure 1. Location of the UCN source in the thermal column of the WWR-M reactor.
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UCN source at WWW-R

UCN guide of UCN source

J

o=
/@@:71

Figure 3. Schematic implementation of experimental equipment in the main hall of the WWR-M reactor hall. Beams of ultracold
neutrons are named UCNX. cold and very cold neutron beams are named CNx. | — EDM spectrometer. 2 — UCN magnetic trap.
3 —n-n" experiment, 4 — UCN gravitational trap, 5 — Diflractometer, 6 — Reflectometer, 7 — Polarimeter, 8 — Powder dillractometer,

9 —  Spin-ccho  spectrometer, 10— Cryogenic  cquipment  for  UCN  source, 11

—  Technological
plattorm  for experimental equipment, 12 - Cooling system for the lead screen of the UCN source,

13 — Transport entrance Lo the main hall of the reactor.

A. Fomin, nEDM2017

https://meetings.triumf.ca/event/10/contributions/154/attachments/83/87/Fomin.pdf
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UCN source @ HrfFZe R
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Energy of incoming neutron (meV)

Fig. 1. Cross sections for production of ultracold neutrons with energies up to 233.5neV
in superfluid *He, calculated from [27] (solid line) and [28] (dashed line).
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