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Tests performed 1st week of October 2017 on the CRISP reflectometer at ISIS

Beam time on CRISP

Artur Glavic (ESTIA) 
And 

Tom Arnold (FREIA) 
with us during the tests
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Thermal Neutron Reflectometer @ TS1

Neutron wavelength 0.5 – 6.5 Å @ 50Hz
(0.5 – 13 Å @ 25Hz)

q range 0.005 – 1.1 Å-1

Moderator - sample distance 10.25m
Sample - Detector distance 1.87m

Sample - MB Detector distance 2.33m

Beam time on CRISP F. P isc ite lli et a l., Characterization of the M ulti-B lade 10B-based detector at the CRISP reflectom eter, J IN ST 13 P05009 (2018).

The cassette (units) 
are placed horizontally
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DAQ CAEN

Beam time on CRISP F. P isc ite lli et a l., Characterization of the M ulti-B lade 10B-based detector at the CRISP reflectom eter, J IN ST 13 P05009 (2018).
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efficiency 45% @ 2.5Å
56% @ 4.2Å
65% @ 5.1Å

spatial resolution 0.5 x 3.5 mm2

uniformity 10%

stability 2% 

counting rate capability >1.6 kHz/mm2 (lower limit)
>17kHz / channel (lower limit)

gamma-ray sensitivity < 10-7 (with 100keV threshold)

fast neutron sensitivity < 10-5

gas gain 20

overlap 50% eff. drop in 0.5mm gap
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x3 better than state-of-the-art

x10 better than state-of-the-art

F. Piscitelli et al., The Multi-Blade Boron-10-based Neutron Detector for high intensity Neutron Reflectometry at ESS, JINST 12 P03013 (2017).
F. Piscitelli et al., Characterization of the Multi-Blade 10B-based detector at the CRISP reflectometer at ISIS, JINST 13 P05009 (2018).
G. Mauri et al., Neutron reflectometry with the Multi-Blade 10B-based detector, Proc. R. Soc. A 474: 20180266 (2018).
G. Mauri et al., Fast neutron sensitivity of neutron detectors based on boron-10 converter layers. JINST 13 P03004 (2018).
F. Piscitelli et al. Study of a high spatial resolution 10B-based thermal neutron detector for neutron reflectometry: the Multi-Blade prototype, JINST 9 P03007 (2014).

Multi-Blade characterization 

x100 better than state-of-the-art

as good as state-of-the-art
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Dependance of the q-resolution on detector spatial resolution

• Silicon

Collimated vs divergent mode (uniformity & spatial resolution) 

• Fe/Si supermirror

Off-specular (counting rate & uniformity & spatial resolution)

Scientific results from CRISP

Multi-Blade

G . M auri et a l., N eutron reflectom etry w ith the M ulti-B lade 10B-based detector, Proc. R . Soc. A  474: 20180266 (2018).
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G . M auri et a l., N eutron reflectom etry w ith the M ulti-B lade 10B-based detector, Proc. R . Soc. A  474: 20180266 (2018).
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G . M auri et a l., N eutron reflectom etry w ith the M ulti-B lade 10B-based detector, Proc. R . Soc. A  474: 20180266 (2018).
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G . M auri et a l., N eutron reflectom etry w ith the M ulti-B lade 10B-based detector, Proc. R . Soc. A  474: 20180266 (2018).
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Parallel component of the scattering vector q.

Investigation of in-plane structures.
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vacuum

DP ~ 100mbar DP ~ 1bar

flight tube
detector

ESTIA

window
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Al foil or single crystal Silicon/Al2O3
can be used

ESTIA/FREIA option FREIA option



Deformation 2.8mm 

Al 6000 series Al 7000 series

Yield Strength ~240 MPa ~500 MPa

Composition Al (96%)
Mn (1%)
Mg (1%)
Si (1%)
others (1%)

Al (90%), 
Cu (1.5%) 
Mg (2.5%)
Zn (5%)
others (1%)

Stress 206MPa 

Multi-Blade

1.1bar
Window
Thickness

Stress

2 mm 290 MPa

3 mm 230 MPa

3.5 mm 206 MPa

5 mm 125 MPa

520x270x3.5 mm3 window

520x270x3.5 mm3 window

Stress studies ANSYS by I. Apostolidis

vacuum
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TEST on AMOR (PSI)
13-18 Nov 2018

WHY: AMOR setup similar to the ESTIA setup (SELENE guides and focused beam)

WHAT: MB18 same size of the demonstrator tested on CRISP, but with all the improvements 
that will be implemented on the MB300 for the instruments 
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sample

detector

detector



Test on AMOR (PSI)

high intensity

detector

neutrons

MB18 same size of the demonstrator of CRISP, 
but with all the improvements that will be implemented on the MB300 for the instruments 

Multi-Blade

Multi-Blade



Conclusions

ü MB concept

Design is ready to build for ESS
instruments

Design completed

Blades ordered

ü MB fast neutron - gamma sensitivity

The sensitivity to background has been
characterized
Thermal n bg > fast n bg > gamma bg

ü CRISP TEST

The Multi-Blade detector can be
considered a mature technology for
neutron reflectometry



Conclusions

Ø Upcoming tests

Beam time offered at PSI on AMOR
(ESTIA concept)

Beam time offered at ISIS for rate tests

Beam time offered at ILL (2019, rainbow concept on D50)

Multi-Blade detector suggested for IFE new reflectometer

Ø Next MB detector

Build scaled up detector for ESTIA and FREIA

Future plans

ü MB concept

Design is ready to build for ESS
instruments

Design completed

Blades ordered

ü MB fast neutron - gamma sensitivity

The sensitivity to background has been
characterized
Thermal n bg > fast n bg > gamma bg

ü CRISP TEST

The Multi-Blade detector can be
considered a mature technology for
neutron reflectometry
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