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Purpose and tasks
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Purpose and tasks

1. Purpose 2. Tasks

Simulation of a new type of a - Efficiency optimization _ o
UCN neutron guide: focusing + Determine the optimal neutron guide geometry to maximize the

UCN neutron guides that greatly flux density; o _
increases UCN  transmittance + Minimize the number of collisions of UCN with walls of neutron

and flux density. guide.
- Geometric design
- Neutron wavelength (energy) dependence
- Impact of the gravity

LO
3. Conditions (as a rule) Inlet - Cvlindrical auide " Outlet
. UCN, ~UCN,
- No losses
I'in

- No roughness Lo : -
- No accumulation

- Eycn < Ef of neutron guide




Simulation implementation and Results
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Simulation implementation and Results
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Note: The angle 06 is calculated right after the conical and paraboloidal inlets.



Simulation implementation and Results
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Simulation implementation and Results

L

out

h 4

o
D
1

o
»
1

1.0
—=— Cone
\M . R . 0.9 — — 3
i - e —o— —o0
J — 807 —e—Cone-Paraboloid
» : § 06 —e—Paraboloid-Paraboloid
W =
£ 0.5
g/ 204
/ ©
=03
’ 0.2
0.1
y
1 1 I 1 T T 1 1 1 0-0
0 5 10 15 20 Eit (cr(:]ﬂ) 35 40 45 50 55 10 20 30 40 50
Lout (cm)
Dependence of the transmittance T Dependence of the transmittance T on the
on the length L, of the outlets length L, of the outlets

25

20/./%

—o— Cone-Paraboloid

A 15 —e— Paraboloid-Paraboloid
®
2
V1o
5
0
10 20 30 40 50
I-out (cm)

Dependence of the number of reflections
N,.s on the length L of the outlets

Note: The results in the red framework are calculated for the conical inlets.

8




Simulation implementation and Results
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Simulation implementation and Results

Dependence on loss probability

Input UCN angular distribution - Lambert
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Simulation implementation and Results

Dependence on loss probability
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Simulation implementation and Results
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Simulation implementation and Results

Curved (torus-shaped) neutron guides
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Simulation implementation and Results

Curved (torus-shaped) neutron guides
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Simulation implementation and Results

Curved (torus-shaped) neutron guides

Conclusions for the curved (torus-shaped) neutron guides (in the absence of
losses and roughness):

> At small turning radii of the focusing neutron guides, the angular divergence of
the UCN beam increases significantly, which leads to a decrease In
transmission and an increase in the number of reflections on the walls;

¢ At turning radii 2 3 m, the curved focusing neutron guides with a diameter of 8 cm
do not differ from straight, cylindrical neutron guides;

¢ In parallel neutron guides, the transmission is always 100% at any turning radii
and any angular distribution of UCN at the inlet;

“ In parallel neutron guides, the angular distribution of UCN does not change, at
any turning radii, if the UCN at the inlets have a Lambert distribution.

16



Simulation implementation and Results

Curved (torus-shaped) neutron guides
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Simulation implementation and Results

Curved (torus-shaped) neutron guides
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Simulation implementation and Results

Curved (torus-shaped) neutron guides
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Simulation implementation and Results
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Conclusion

» The first simulations of focusing neutron guides of UCN of different geometry
for a UCN source based on a superfluid helium converter were performed.

» The research has shown that the new kind of neutron guide reduce UCN
losses during the transmission several times and increase the UCN density
at the outlets by several tens of times, compared to standard parallel
neutron guides.

» Neutron guides with the parabolic inlet and outlet parts showed the best
results in all the cases considered.

Further plan

» Assess the impact of diffuse reflection on the efficiency of neutron
transmission;

» Investigate several different geometric configurations of curved neutron
guides.
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