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Scintillation detectors developed/installed by our group in MLF

iBIX Senju Takumi

2008-2012 2011-2013 2008-2010
0.5 mm resolution 4 mm resolution 3 mm resolution
2d detector 2d detector Linear (ISIS type)
iBIX (BLO3): SENJU (BL18): TAKUMI (BL19):
Bio-single crystal diffractometer Single crystal diffractometer Residual Stress diffractometer

< S
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High spatial resolution detector Large area detector One dimensional large area detector

+ WLS Fiber technology « WLS Fiber technology * Coded fiber technology (with ISIS)

+ pixel size: 0.5 x 0.5 mm? + pixel size: 4 x 4 mm? + pixel size: 3 x 200 mm?

+ sensitive area : 133 x 133 mm? + sensitive area : 256 x 256 mm? * sensitive area : 200 x 1000 mm?

- detection efficiency: ~50% for 1.8A  + detection efficiency: ~40% for 1.8A  * detection efficiency: >50% for 1.0A
+ gamma sensitivity: ~1x 10 + gamma sensitivity: ~3 x 10 « gamma sensitivity: <1 x 10

30 detectors (in operation) 37 detectors (in operation) 12 detectors (in operation)
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T. Nakamura, et al. NIMA686(2012)64.
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0.2 ZnS/6LiF (0.25 + 0.45 mm)
ZnS/10B203 (0.20 + 0.40 mm)
0 N _6Li=1.3e22
0 2 4 6 8 10 12

. N_°B=9e21
Wavelengh (A)

B+n 2 a+’Li+2.78MeV, o 1°B=3835D
®Li+n 2 a+ T+4.70MeV, o_°Li = 940b



“la
".'J‘-PHHE

N =35 Aoy ARVAY I & Dl # PMTENMEEE % T 5

k7T T4 R =ERT 4 A7 UKR—F
4 )
. J
ch /board : 32 ch 32 ch
Gain : 60 --
Freq bandwidth ; 270 MHz (-3dB) 500 MHz
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<Prototype detector>
e )

\ )
Size : 32x32x179cm
Neutron-sensitive area : 25.6x25.6cm
Pixel size : 4 x4 mm
Photomultiplier : H8804 (64 ch) x2
Electronics ch. : 64 ch x 2 (128 ch in total)
Power dissipation : 15 W (w/o encoder)

Weight : 20 kg — > 45 B5E



B Plateau characteristics
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B Count uniformity (with a 252Cf source)

(a) Flood illumination (b) Projections
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@ Comparison between original det and new det

(i) Original detector
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B Position linearity

(x77 1) (Y73 A1)

® measured
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B Detection efficiency
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B Diffraction test

Moderator . .
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The new detectors (det 1~4) installed under
the new vacuum vessel.
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