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NNbar via UCN

Nt2 – discovery potential
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MC model of UCN source at reactor WWR-M

(1) source chamber; (2) neutron guide; (3) UCN trap; (4) membrane in 
front of the inlet to the UCN trap;(5) pipe for filling the chamber; (6) pipeline 
for evacuation of the chamber (UCN gravitational shutter)
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What is the probability for UCÑ to be reflected?
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We can consider two cases:

1.

(pessimistic case) 

2.

(optimistic case) 
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Reflection coefficient for UCÑ
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UCN density for different storage trap radius

0 1 2 3 4 5 6
0

1000

2000

3000

4000

5000

6000

7000

storage trap radius, m 

 
m

ax
im

um
 U

C
N

 d
en

si
ty

 n
ea

r t
he

 b
ot

to
m

 
of

 th
e 

st
or

ag
e 

tra
p,

 n
/c

m
3



8

UCN number in the trap for different storage trap radius
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Nt2 for different storage trap radius
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UCN facilities at reactor WWR-M
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Design of the setup

1 – neutron guide, 2 - UCN trap, 3 - vacuum chamber, 4 – trek detector (inner 
part), 5 - magnetic shield, 6 - hodoscope (internal part), 7 - trek detector (middle 
part), 8 - hodoscope (external part), 9 - calorimeter, 10 – active shielding
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GEANT4 simulation

The detector efficiency is calculated to be (68±2)%
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Design of the setup
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UCN trap
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Vacuum chamber



20

Magnetic shielding
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Magnetic shielding
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Size matters

ILL ESS WWR‐M

WWR‐M
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Conclusion

1. Designed storage trap for NNbar
oscillation experiment at reactor WWR-M: 
horizontal cylinder with diameter 2 m, length 4 m.

2. Increase of the experiment sensitivity is about 
10  40 times to ILL level.

3. Oscillation period for 3 years:
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