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45 x 49 x 24 cm3 box shape
50 L of solid-D, at 5 K
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Good quasi-spect

Nanoparticles provide
scale comparable to VC

Carbon has a low absorption cross
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LD2: VCNs go as a Maxwellian tail with - >40A  10Aw0d40A 4Aw0I0A 25A104A

— 5
A7 dependence 19.0 24 1.2 0.7

SD2 w/ND: Approximately A~3-> dependence 14.3 2.3 1.3 0.6




—_

(@]
N
|

—_

<
i
|

.
&,
[75)
i)
[
o}
o
@)

Proton Beam Pulse

LD2
SD2 without ND
SD2 with ND
4R <A <20A
A>40A

Time [ms]

Counts [a.u.]

o
o
|

o
o~
|

e —————— -

—— SD2 with ND
—— SD2 without ND

A>40A

[& ) [ S g,y

I I
30 40
Time [ms]




Al Foam

Be Foam

10% Al inner, 3% outer, 7.5 cm r
: 20% Al inner, 5% outer, 7.5 cm r

20% Al inner, 5% outer, 10 cm 1
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Highi\iess

Conventional vs. SLS (3D printed) foams

e SLS has better heat extraction in
some applications. May be
prohibitively expensive with
beryllium due to toxicity measures.
Outer surface is left porous.

* With conventional foaming-agent
production, density and porosity
can be tuned homogeneously. This
is @ more mature technology and
may be more feasible for beryllium.




—
(=]
—

=<
e
-
5
[=]
<
2
2

i

[y/,wo/s/u] sseuiybiag yibusiesem




Conclusions

* We found that solid-D, could be used to build a high-intensity VCN source

 Nanodiamonds are almost transparent in transmission for cold neutrons, but at lower
energies they show optimal properties as reflector material

* Nanodiamond fabrication for VCNs has improved in the last few years; nanodiamond
reflector performance is thus likely to exceed our current estimates.

* Cooling is going to be challenging, but:
1. A VCN source could operate at higher temperature than 5 K
2. We should not give up on the possibility to innovate

* In any case, solid-D, could play a role in the future of the ESS. With the right amount of
effort and expertise there is fertile ground for designing the first high-intensity VCN
source
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