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Resonance Absorption

Imaging Bragg Edge Imaging
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Hokkaido University LINAC (Linear Accelerator)

-Accelerated beam : electron  -Energy : 45MeV
- Repetition rate : 50pps

High-speed CMOS camera system
m— for pulsed neutron transmission
Moderator P spectroscopic radiography e i

(liquid hydrogen) Flying Range 8m I \I H

target . .
(Pb) Optical Link

Frame integration

Electron beam unit and PC
for data recording

: Trigger pulse ﬁ
Trigger pulse Trigger il

trol
LINAC < gggt;% Trigger pulse "
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Resonance :
Mode Absorption Bragg I_Edge Magn_e tic
: Imaging Imaging
Imaging
Neutron Energy High Low Low
and Resolution 1 keV-1eV <leV <0.1leV
AT 10 ps 33 us 100 ps
Frame Rate (fps) 100k 30k 10k
Number of Frames 2000 600 200
per Pulse
Active Area (9in) 201 x 109 | (9in) 162 X 162 | (9in) 199 x 112
[mm] (5.5in) 123 x 67 | (5.5in) 99 x 99 | (5.5in) 122 X 69
Pixel Number 384 x 208 512 x 512 1280 x 720
Pixel Size (9in) 523 um (9in) 316 um (9in) 156 um
(5.5in) 320 um (5.5in) 193 um (5.5in) 95 um

EZIEFRE X1 us BB TEAZEE ]

9inch

5%5.inch

100 kfps mode

30 kfps mode

10 kfps mode
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The common high-frame-rate camera causes interruption of data recording.

Data Data Transfer
Recording

The interruption can be avoided by data pre-accumulation in the camera prior to data transfer

Data Data Data Data Data Data
Recording - ’ = - ) = Transfer
Data Data Data Data
Recording Transfer Recording Transfer
1 2 16 1 2
L-Trigger
1 1 2 ] ]
Period 20ms
Neutron
Intensity
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Camera Head

A

FPGA
P/S C

E/O C

L-Trigger

Optical Link
16GB/s

50m

>
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O/E C

FPGA
Acc.

PC

Buffer Memory

FPGA

Memory
1GB

Frame Accumulator

XAUI
1GB/s

|

RAID Controller

$
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2TB ssD

Accgmula Data ACCL:Imu|a 100 kfps (10us, 2000f) | 30 kfps (33.3us, 600f) | 10 kfps (100us, 200f)
_;i':;oens Length I;::*ci):d File Trg:;‘?er Rec9rding File Trg::?er Rec'ording File Trlz:?er Rec'ording
Volume Rate Time Volume Rate Time |Volume Rate Time
[Pulse] [bit] [s] [Gbit] [[MByte/s] [hr] [Gbit] |[MByte/s] [hr] [Gbit] [[MByte/s] [hr]
16 16 0.32] 2.38 952.15 0.61 2.34 937.50 0.62 2.75 | 1098.63 0.53
64 18 1.28 2.68 267.79 218 2.64 263.67 2.21 3.09 308.99 1.89
256 20 5.12 298 74.39 7.83 293 73.24 7.95 343 85.83 6.79
1024 22 20.48 3.27 20.46 28.48 3.22 20.14 28.92 3.78 23.60 2468
4096 24 81.92| 3.57 5.58 104.42 3.52 5.49 106.05 412 6.44 90.49

Accumulation Time and Recording Period
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*ﬁﬁ%@%ﬁ Neutron color L.1.

Ultimage TCN9100B nab
Short afterglow phosphor (TOSHIBA)
(Y,SiO4:Ce)

High resolution CMOS
sensor with 36.3
effective megapixels
(Nikon)

High-speed gated image
intensifier unit
C9547-02 MOD
(HAMAMATSU)

Frame accumulator

High-frame-rate Camera
MEMRECAM ST-821-HX
(nac)




X-ray
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Neutron
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1280 x 720 EH*H
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