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Fig. 1—Schematic (left) of high-gain avalanche rushing amorphous photoconductor receiver shows incident
light forms hole-electron pair on photoelectric conversion film (amorphous selenium), and hole-electron pair re-
peats collision and ionization and forms new pairs (avalanche multiplication phenomenon). Process generates
highly amplified signal. Voltage-current characteristic curve (right) shows high efficiency of receiver. Quantum
efficiency increases sharply when target voltage is more than 180 V.
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TABLE |I: Comparison of Specifications Between Charge-Coupled
Device Camera and High-Gain Avalanche Rushing Amorphous

Photoconductor Receiver

Charge-Coupled Device

High-Gain Photoconductor

Specification Camera Receiver
Effective no. of pixels (horizontal x vertical) 1024 x 1024 1920 < 1080
Cell size (jum, horizontal = vertical) 26 x 26 Ix7
Effective area (mm, horizontal x vertical) 26.62 x 26.62 13.4x26.8
Resolution N/A 11 line pairs/mm
Frame rate

High-precision scan

Fastscan

Analog to digital converter

0.5frames/s 60 fields/interval

7frames/s 30frames/s

12 bits N/A

Note—N/A = notassessed.
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Fig. 2—Schematic shows angiographic system. Synchrotron radiation is converted to monochromatic x-rays
by silicon crystal, and monochromatic x-rays are irradiated to rat left hindlimbs and converted to visible rays
with fluorescent screen in front of camera. Contrast medium is injected from catheter inserted into right
common iliac artery. CCD = charge-coupled device camera, HARP = high-gain avalanche rushing amorphous
photoconductor receiver.
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Fig. 3—Angiograms obtained with charge-coupled device camera (left) and high-gain avalanche rushing amor-
phous photoconductor receiver (right) show quantification of arteries. Arteries were assessed by number of

crossing vessels in lattice measuring 2 x 2 mm.
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TABLE 2: Difference in Gray-Scale Yalue Between Contrast Medium and Background

High-Gain Avalanche-Rushing Amorphous
Charge-Coupled Device Camera Photoconductor Receiver (30 ms)
150 ms CCD 300 ms

No Acrylic Board Acrylic Board No Acrylic Board Acrylic Board No Acrylic Board Acrylic Board
Concentration (%) | Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
1 10.9 94 6.3 20 19 30 6.3 26 12 15 6.3 21
2 18.8 42 131 35 2.3 54 198 5.2 100 1.2 6.0 14
4 158 35 1.4 26 221 36 111 43 150 16 86 10
B 261 5.5 174 43 a7 4.0 256 46 183 17 13 13
16 61.3 55 35 51 T4 89 616 109 251 23 131 049
1 89.2 17 486 53 95.4 126 780 98 285 26 16.8 13

,,,,,,

Gray-Scale Value
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204 =4+ Exposure time: 150 ms. scrylic board {+)
10 E tiewwe: 300 e ]
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Concentration of Contrast Medium (%)

35 —— Acrybic board ()
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Gray-Scale Value

Concentration of Contrast Medium (%)

Fig. &—Graph shows difference in gray-scale values between contrast medium
and background on images obtained with charge-coupled device camera.
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Fig.5—Graph shows difference in gray-scale values between contrast medium
and background on images obtained with high-gain avalanche rushing amorphous
photoconductor receiver.
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