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He-3detectors
(commercially available) s

Scintillator detectors

BL-08: SuperHRPD
BL-05: NOP
{

BL-04: ANNRI

-

BLO1, BLO2, BLOS8, BL09, BL11, BL12
BL14, BL15, BL16, BL17, BL20, BL21

N

Optical fiber ., Effective area: | it
g 128 x 128 mrh I

BL-14: AMATERAM
BL-15: TAIKAN
BL-16:SOFIA / |

BL-17: SHARAKU| | BL-18: SENJU

CM  Coupled moderatar DM Decoupled moderater | B Poisoned my | | T -

Multi-wire

proportional counter |
BL16, BL1
RPMT
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BL19 (Taku m iBtesiduaistressdiffractometer
(2007¢ 2009)

BL18Genjy

Singlecrystal diffractometer | __
(2010- 2013) \ S

Bio-single crystatliffractometer|
(2007( 2008, 2011 ) i

‘ 2-D detector using WLS
N 1Yy B
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BL19S 1

Developed under collaboration with ISIS, RAL
[SIG:&:

Numberof detectors:10

Neutron

Sample

Specifications of Detectors
ﬂl’he detector should have h
. Sensitive area: 1000 mm x 200 mm
. Position resolution: 3mm
. 360pixels/ detector

Detection efficiency: >50%@1A
Gamma sensitivity: K°@1.3MeV
Detectors \ J

(each 5 installed atd=90 degree position)

TAKUMI: Engineering Materials Diffractometer for Residual Stress Analysis



BL1S 1

Detector size without PMT 805 1370 217mm

Detector size with PMT: 805

weight
weight

120kg without PMT
180kg with PMT

Scintillation Detector usingn3LIF

2000 217mm

# i)

| SenstiveArea
 Im 20cm

Sensitive area 1m 20cm
Radius curvature R=2m

Number of PMT 48/detector
Number of Pixels: 360
Resolution 3mm



BL19S

g Venetian Head

Detection of scintillation light
from both sides of scintillator
Increase of detection efficiency
using scintillators tilted to neutron
direction(Effective thickness increased)

~resolutior
3mm

Neutrons
Scintillators

(ZnS/LIF)
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'|Scintillators

Scintillator& grids

Neutron

Fibers

Scintillators
(ZnS/SLIF)

[GLi + e+ a+ 4.8 MeV ]
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The scintillation light
was collected with
optical fibers and sent
to PMT and Data
acquisition system

PMT & DAQ



BL19S

Uniformity measured with PE rod = Gamma sensitivity
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BL19TAKUMI

w 3mm position resolution

w Detectionefficiency. >50%@1A

w Gammasensitivity. <10°@1.3MeV
w 3 196mm detector element

w 360ch/detector

w Total 10 detector

Total 10 detectors were
Installed and have been In -
service for several years

w75 <2q 105 e G, | s

w Total 3600elements

w 2.0m? activearea
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BLO3 2

AiBIX : Single crystal diffractometer for bionolecular crystallography
A A first WLSfiber-based scintillator detectodeveloped at the PARC.

< ,{‘
77 i !

Specifications required to detector

Detection efficiency : > 5004.8A)

Spatial resolution < 1 mm

= Gamma sensitivity : < 0
Packing density : 70%

~$\%‘ " Compact

A Q

&4 Protonpe detect (in 2008)

) | rototype detector (in

¢\\\ e 256x 256¢h

o imaging detector
< A—— with WLS readout
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High speed amplifier
discriminator module

Signal processing
module withFPGAs




IBIX

Conventional structure
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neutron

‘ WLS fibres
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Neutron-sensitive scintillator

~

IBIXstructure

Single Scintillator screen
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neutrons
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Double scintillator screens

(1) Developed &n31°B,0;scintillator
and double the number of screens A Highdetection efficiency

(2) Packed ¥nm diameter WLS fiber ribbon#y, Highspatial resolution




IBIX

Edge Spread function: | " exprimental data | -
12 | fltted cumulatlve distribution function |

fx)=A erf

thhout Gd+mqsk

o\/_

Fitting parameters

0.5 z 0.4483
0.1 z 0.09343

A
B
[ z550.41

720 0.5082

0 20 40 60 80 100
Spatial resolution (FWHM)

= SQRT(2log2) 0
~2.3548 1
= 1.19 [mm], including beam divergence

Position (x axis) [mm]



BL18Seny 2

* SENJUA time-of-flight Laue single crystal diffractometer
* A large area positiorsensitivescintillator detector

usingWLS fiber technology

Specifications
required to detector

Spatial resolution : ~4 mm

Detection area : ~30 x 30 cm?
Detection efficier
Gamma-ray sensitivity : < 10

Signal processing
& Encoder electronics

DAQ
electronics

T. Nakamura, et al. NIMA686(2012)6



BL18

In the design, to increase a detector coverage at an affordable cost
the WLSibersare placedt a regular pitch of #&nm.

et . 5
@\\“Q\‘ Clear fibers :
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Scintillator (front)
ZnS/108203
scintillators R

Key Designs|| (1) WLS fiber placed at a 4mm pitch A Large area

(2) Two scintillator screens A
(3) Berd clear fiber backwardA Minimize dead area




