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ESS McStas Scatter logger

Useful to have a tool that: At each scattering for any McSte
component (e.g. a_-0ul
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The European Spallation Source (ESS), presently
starting construction in Lund, Sweden, will be the - Can monitor where Iin a guide
most Intense source of spallation neutrons ever neutrons are lost
built[1]. Protons from a B5MW, 2.5GeV Ilinear
accelerator will impact a rotating tungsten target in
14, 2.86ms long pulses every second. The spallation
neutrons hereby created are thermalized in water -Serves as an input for de
and some of them are further cooled in liquid para- calculations along @
hydrogen before extracted through individual beam- . e withi
lines serving 22 cold/thermal instruments. VVOTKSHIE.
. T accustom
To fully exploit the long pulse characteristics, many (McS
iInstruments benefit from being long - up to ~200m 4
s foreseen. M
- Guide design challenging and important, since |4 is
guides and in particular their shielding is a major | | ca
cost driver for the ESS facility |

-Allows to optimize reflectivity
requirements along a guide
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porar _-rn trajectory in a guide. At each scattering both the reflected and transmitted
, 5 available for post-processing
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Use-case 1: Lost intens - Use-case 2: Reflectivity . \ﬁ
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’ value required for neutrons to reflect along a 10 m guide, and correspondi ' r coded).
e guide has m=2, which explains the loss of intensity between the first, segond and thi cattering
Lost intensity alo . N s — W
y 1s are reflected if the energy/incident angle is | 1
igh. :
To which ex a neutron state and a guide geometry, m_. can ) °8E %
depends stro o ulated at a scattering: The minimum mirror  os-
design, and ivity requirement which would reflect the neutron. -
source) speg cos 20 =(V.V )| v | 0ok
In  out in <
k=[v_|-m /h - |
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—:1:.“Result depends on guide design,and incoming neutrons
. sgeake - dive rgracs and energy (i.e. depends on the ‘source) b
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Geometry setup. 50m curved guide N N R
housing. Beam divergence: 5%, pr B T R T T TR TR Lengihslong )
spectrum. Detectors are placed 5cm F Up: Dose-rate from neutrons and _ ... -
Hard neutron spectrum - log scale S1E [+ Neutron
7 photons ~ seperately. The curve - '} o
Sk corresponding to neutrons drops s F A\ Line of
el when line-of-sight is reached. Due to sight
o | Ol | L . : ght
E over-illumination of the qguide b % % % % %
0 entrance by energetic neutrons, no |
5 e similar drop is seen in photon t
10‘%— RR'%-.__*__ Induced dose-rate. 1; ______
wh — Right: Limiting to 0.5-1.0A neutrons, 1 N T
S the drop is also observed for photons ’ N N ” “Length aongy
g Wavelength[AA Ar : N . )

[2] E. Klinkb ! or simulation of neutron transport.' Nucl. Instr & Meth A, 700:106
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