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All beam is in vacuum,
avoid as much loss as possible

High radiation environment (y + n)
* S/N due to background
* Activation for maintenance

Limited Access SOUTH ZA

* Large neutron flux

Limited Budget i
.. ,,;,ff NORTH
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«(=J» General monitor concept

Scattering
into 41T

Virtual Source
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«(=J» General monitor concept
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«(=J» General monitor concept

Detector

Vacuum
Boundary

Scattering
into 41T

Virtual Source

Loss+Sensitivity
defined by V thickness
(0.001%-5%)
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eJ» Detailed implementation
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* B10 based proportional
counter (Al-frame)

* Thick borated shielding

* Al-Vacuum flange + tube
with Al-window

* Framed V-foil within B-Al box
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=(-I5)» Detailed implementation

Extracted together with chopper
for maintenance

Surrounded by Cu shielding
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[(F=J» Expected Performance {

* Neutron flux in Estia beam: 3.8e10 n/s @ SMW

* Scattering from V-foil:
xs,=5.08 barn ; V,.=13.827 A® ; d=10um
Q=xs,-d/V,.=14e7n/s

Y

In incoherent scattering, scattered neutrons do not have a phase
relationship. This happens because of the difference in scattering
length of different elements even different isotope of the same
element have different magnetic ordering, will have different

scattering length.
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(= Expected Performance
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* Neutron flux in Estia beam: 3.8e10 n/s @ SMW

* Scattering from V-foil:
xs,=5.08 barn ; V ,.=13.827 A3

Q=xs,-d/V,.=14e7n/s

; d=10um

* Coverage of 0.5” detector at 100mm 1.0e-3

» Efficiency ~60%@4A
* Effective rate:
8500 cps
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* Neutron flux in Estia beam: 3.8e10 n/s @ SMW
* Scattering from V-foil:
xs,=5.08 barn ; V,,=13.827 A® ; d=10um
Q=xs,-d/V,.=14e7n/s

* Coverage of 0.5” detector at 100mm: 1.0e-3

* EfﬁCiency ~60%@4A AA]

 Effective rate: oo 1 % 0® % 0%
8’500 cps 5
(McStas: 12’000 cps) o

intensity [cps]
[EnN
b

* Adjustable with V-foll _
& detector size/distance ¢
(x0.02 — x5000) '

0 10 20 30 40 50 60 70 80 90

time [ms]
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(= Expected Performance

 Signal level 1e4 cps PN

104 \ 157Gqd (n,y)

* Fast neutron flux <3e5 n/s/cm? N\
=> 10 cps (sensitivity 1e-5)

108

102 S

101

Cross section (barn)
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Neutron energy (eV)
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(= Expected Performance

* Signal level 1e4 cps

 Fast neutron flux <3e5 n/s/cm? By

=> 10 cps (sensitivity 1e-5)
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« Gammas from VS+chopper <3e6 y/s/cm? = ==

=> 1cps (sensitivity <1e-7)
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MA)

* Signal level 1e4 cps

* Fast neutron flux <3e5 n/s/cm?
=> 10 cps (sensitivity 1e-5) I
* Gammas from VS+chopper <3e6 y/s/cm?

=> 1cps (sensitivity <1e-7)

* Expected SNR: ~1'000:1
(Actually better as fast neutron pulse at different
time)

* Low losses, <0.1%
* Low activation as only small amount
of material in the beam
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1% ESS reﬂectometer

‘Eotia/Hestia:
* Greek goddess of the hearth (Latin “focus”)
k L l, a * Firstborn of the Olympian gods

Thanks to everybody involved
making this progress possible
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