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Outline:

TRIGA Mark Il Reactor with pulsed mode

The new UCN source at beam port D

Measurements during the last year
» Heat load and its influence on the converter quality
» Measurement of the thermal neutron flux
» UCN density measurements
» MC Simulations

Summary and Outlook
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TRIGA Mark Il Reactor with pulsed mode “Srnirare [
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The new UCN source at beam port D jclu
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The new UCN source at beam port D jclu
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Measurements during the last year
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Heat load and its influence on the converter quality 6l
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Heat load and its influence on the converter quality 6l
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Heat load and its influence on the converter quality 6l
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Heat load and its influence on the converter quality 6l

Heat load reduce the UCN yield in the case of no and/or sD, pre-moderator.
With a H, or CH, pre-moderator there is no visible influence, even after 100

reactor pulses.
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Measurement of the thermal neutron flux 6|y

beam port D
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Thermal neutron fluence versus UCN vyield

13

x 10 x 10
6 I I T I ! I T I I ] [ \
== UCN flux 1920 n - fluence for one pulse
N'E == thermal neutron fluence ~
'-g 5 418 thermal neutron flux at a
© = high-flux reactor during 1 s
1188 |\ y
. >
= gain of 1.5 Z
- 4 - 1414 O
o -
=
> 112
c
* 10
¢|—// T T T T T T ' I I /f
30 35 40 45 50 55 graphite I | rl'le‘l’.—llclicllr |
solid deuterium reflector core

distance to core center [cm]

by increased thermal neutron fluence

[—> gain of UCN flux caused

J

N

/H

solid hydrogen

Bi + graphite stopper

September 10th, 2013

Talk for the 3" Workshop of PSI 2013 by Jan Peter Karch, Inst. of Physics, Uni. Mainz



UCN density measurements

storage volume
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UCN density measurements: glass guiding system

Glass tubes coated with NiMo 85/15 in our sputter facility

roughness: 5 nm
fermi-potential: 230 neV
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UCN density measurements with different storage vessels Ic|u

Results from the different measurements:

Storage volume | UCN vyield # stored capture efficiency
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UCN density measurements with different storage vessels Ic|u

Results from the different measurements:

Storage volume | UCN vyield # stored capture efficiency
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MC Simulations Gl

[Neutron transport based on Monte-Carlo-Simulation I

Including:

UCN production in sD, (one-phonon approximation)
source parameters (scattering, absorption,...)
material properties (quality of UCN guide)

velocity dependent diffuse scattering law

full geometry of the setup

detector properties

shape of the reactor pulse

>
>
>
>
>
>
>

Code is written by Yury Sobolev.

alpha 90.000
beta 90.000
gamma 0.000
x -0.155

vy -2.755

source zoom 177.800

ntraj 3.379e+005
ndet 63
elapsed 12.6s detECtor __-> m
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MC Simulations Jolu

l Results from simulations I
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— 10 % for time of flight measurement (integral count rate)
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MC Simulations 6|y

What we can learn from simulations?
v ‘ In total we lose 99 % of the produced UCN!

a Ni-58 coating and small roughness

m detected N
will increase the detectable neutrons

by a factor of 2-3

m transport losses
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A
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66.0% ety
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Summary and Outlook

In total, we can report that the UCN source at the TRIGA Reactor Mainz (beam port D) is
a powerful source for UCN experiments: stable operation conditions and room for
increasing the UCN vyield.

\_

{What’s next? J
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Summary and Outlook

In total, we can report that the UCN source at the TRIGA Reactor Mainz (beam port D) is
a powerful source for UCN experiments: stable operation conditions and room for
increasing the UCN vyield.

\_

new UCN guides
inside the in-pile tube

goal: 50 UCN/cm?3 in 10 liter

publication on arXiv: 1308.4610

{What’s next? J

He liquefier

measurement
UCN
energy spectra

Ni-58 coating

methane
as pre-moderator
(liquid phase)
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