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ABSTRACT

The purpose of this paper is to analyze the characteristics of Silicon Photomultiplier (SiPM) for the realization
of high-sensitivity radiation detection in portable detectors. Portable X-ray detectors offer the advantage of quickly
accessing the patient's location and obtaining real-time images, allowing physicians to perform rapid diagnoses.
However, this mobility comes with challenges in achieving accurate radiation detection. In existing detectors,
SiPM is used for a simple purpose of detecting X-ray triggers. To verify the feasibility of high-sensitivity X-ray
detection through SiPM, seven types of SiPM sensors were compared and selected, and their characteristics were
analyzed. The SiPM used in the final test demonstrated the ability to distinguish signals at the ultra-low radiation
level of 10 nGy, and it was observed that the slope of the signal rise curve varies with the X-ray tube voltage.
Utilizing the characteristics of SiPM, which exhibits changes in signal level and duration with X-ray dose, it
appears possible to achieve high-sensitivity measurements for X-ray detection.
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Fig. 1. Structure of SiPM Sensor.
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Fig. 3. Radiation Dosimetry Conditions for SiPM.

Fig. 4. Radiation Test Environment

[I. RESULT AND DISCUSSION
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Table. 1. Analysis of SiPM Characteristics According to
Sensor

T 1 2 3 4 5 6 7
Al Z=A} A B C D E
Sensi . . . . .

Seor:;S;(r:leg Light Light Light Light Light X-ray X-ray
Response > 100 > 100 <10 <10 <10 <10 <10
Time ms ms ns ns ns ns ns

Sensitivity
Vep (2211 X X X X X X X

Sensitivity X X 40 40 150 30 30

V-p (£712) mV mV mV mV mV
Mechanical

Shock (0] (0] (0] (0] (¢} (0] (6]
Resistor

Magnetic
Field Resistor 0 0 0 0 0 0 0
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Fig. 5. Ultra-Low-Dose Detection Discrimination.
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(e) Signal Alignment

Fig. 6. Signal Changes with mAs.
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Fig. 7. Signal Changes with X-ray tube voltage.
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