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Abstract

High densities of ultracold neutrons can be stored in experimental volumes if one uses a pulse thermal neutron source
with a low repetition rale, o very low temperature converter, a high quality curved neutronguide and a shotler at the entrance
window of the storage volume.
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Fig. 2. The time dependence of filling of storage volume with

Fig. 1. The principal scheme of the method: 1) The cooled ey g e of the parameter =7 /1, (x =1 /(1,).

moderator-converter of UCN. 2) The curved mirror neutron guide,
3) The camera for storage of UCN, 4) The shutter for UCN,
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Impossible to increase the

In a neutron beam by means of potential forces
like gravity, which act collectively on the particles,
or, more generally, by any mechanical

magnetic, or other device.




Density of neutrons with velocities between v and v+dv at thermal equilibrium

Density of ultra-cold neutrons: 0 < E < V;

T, =300 K
o = 2.2x10°cm/s
V=200 neV

Eg.= 252 neV (DO= 6-10'4 n/cm?/s
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TRIGA-Mainz (K. Eberhardt, G. Hampel, J.V. Kratz, N. Trautmann, N. Wiehl )

Nuclear

DC-operation: 100 kW

Thermische
)i Zirconium hydride (Zr/H ~1)

moderator with 8% by weight U
Uranium: ( 20% 23°U )

Pulse mode:
Control rod ( B) is shot out @
of the reactor core I

)

Pulse : 40 ms ( FWHM )
Pulse peak-power : 250 MW ( 5x10'° n/cm?/s )
Repetition rate: 1 Pulse / 5 min
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Ome phonon inelastic neutron scattering cross section for monoatomic sub-
stance in incoherent approximation':

Z (1 _ E—el.-"kTJ—lg(Ej E—’TE? (1)
X H
where oy is the total scattering cross section for bound nuclei, £ and Ay are

the final and incident neutron wave vectors, e is the energy transfer, g(e) - the
phonon density of states, g is the relative atomic mass, + is the Debye-Waller
factor:

(2)
When k; <k, the down-scattering cross section for transition E; — Ef
E_}:H 1 e"Eig(E;)
B (L= B )

The UCN production rate in the inecident flux ¢(E;) to the UCN energy
range (0 — Ej):

G’(Ei,EdeEf =y dE_f (3)

P(E, E;,AE;) = o, [ E}*dE; | iE:”? (1 — e BTy e (B, g (B, )dE;

Normalized Debye frequency spectrum:

3e2
gle) = =
)

We use MCNP-calculated incident Hux spectrum hystograms.

The following values were used in calculations: o,=7.64 b, u=2, E}, = 90nel’,
this is the difference Eg-Egm:=200 neV-110 neV. For the case of the Debve
model the Debye temperature ep ~ 110 K, ~ 9.83 meV,

IThe precision of this approximation for coherently scattering substances in calculaticn of integral crees
section iz about 209,
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Lattice Dynamics of Solid Deuterium by Inelastic Neutron Scatlering

M. Nielsen and H. Bjerrum Mgller
Regearch Establishocent Rist, Roskilde, Demmark
(Heceived 26 October 1870)

The dispersion relations for phonons in solid ertho—deaterium have been measuved at 5 °K
by inelastic neutron scaltering. The results are in good agreement with recent calculations
in which quantum cffects are taken into aceomt,. The data have bsen fitded o a third-neightar
E’mra.'l_ foroe model, The effective force constants which are oblained show sal the bond
atretching forces between nearest-neighbor molecules are dominant and this bond stretching
eonetant 15 174 dyn I::m‘:. The elastle conatants are dedieced and the isothermal compressi-
wility in calenlated o ha Blaa 0 am? -rl;m". The: density of aftatas and the heat capacity
18 ealculated and the Debye tempoerature is found to be 0,=114 "K,
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Fig. 1a and h. The two curves in each of the Figs. (a) and (b)
correspond to the density of states, The curves marked gig) were
gencrated by Mielsen and Bjerrum Maeller using elastic constants,
These elastic constants were obiained [romn dispersion curves
measured using neutron inelastic scattering, Glg) consists of a
Dcbye spectrum up to an encrgy marked ¢, and a composite for
four gaussians characterized by the position, width and height of
each of the peaks. Also shown (for comparison) is the Debye
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UCN production, n/MJ/mole
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UCN production, n/MJ/Mole
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TRIGA-Mainz
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