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Measurement of Proton Beam Distribution by Diamond Detector
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Abstract: Proton beam therapy (PBT) can achieve the effect of precision radiotherapy
due to its unique Bragg peak. In the process of proton therapy, the peak can be accu-
rately located to the tumor area, which can give the tumor a larger dose of irradiation,
reduce the damage to normal tissues and organs, and reduce the occurrence of side
effects. Therefore, it is very important to locate the Bragg peak of proton beam in real
time in proton therapy. In this paper, a cyclotron is used to generate proton beam, and
a diamond detector is used to test the radiation characteristics of proton beam, and the
Bragg peak and the beam spot center are measured (0, 35 mm). Thus, accurate Bragg
peak value of proton beam was obtained, which guaranteed the accuracy of proton therapy.
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Fig. 1 Overall structure diagram of Cyclotron accelerator
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Fig.2 The diamond detector
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Fig. 3 Schematic diagram of the experimental layout

of proton beam radiation characteristics
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Table 2 Results of horizontal scan experiment
WRBE A AT CEAT T 0w 5 1))

Wik & WO AEHE 100 Me Vi UM 48 : 1. 8 nA I #4115 . TW60019

A b 2/ mm —100 —95 —90 —8 —80 —75 —70 —65 —60 —55 —50 —45 —40  —35
HHE 2/ (mGy + min~™1) 1.3 1.4 L6 9.1 1137 112.7 215.6 241.6 250.6 261.5 306.2 321.5 319.6 343.5

A FR 2/ mm —30 —25 —20 —15 —10 —5 0 5 10 15 20 25 30 35
K/ (mGy » min~1)  359.6 393.5 438.9 448.9 531.7 568.3 562.5 586.6 605.9 667.6 666.2 684.2 7312 754

A b 2/mm 40 45 50 55 60 65 70 75 80 85 90 95 100
%/ (mGy » min~!)  765.2 774.3 818.3 738.2 736.5 630.8 538.2 220.3 36.3 16.5 141 10.8 8.3
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Table 3 Results of vertical scan experiment
WP LT (AT Oy )

Wi & 1 WO AR 0100 Me V3 HURBRIE 1. 8 nA; FRIAF A5 . TW60019

A FR 2/ mm -8  —75 —70 —65 —60 —55 —50  —45  —40  —35  —30 —25
FE R/ (mGy » min~1) 4.4 6.6 22.5 515 51.2  237.3 553.5 667.6 750.7 774.2 787.5  820.5

A FF 2/ mm —-20  —15  —10 -5 0 5 10 15 20 25 30 35
Fl %/ (mGy » min—1) 825.5 884.5 924.1 909.5 935.4 887.5 930.4 7755 742.5 729.5 6845  522.8

A KR 2/ mm 40 45 50 55 60 65 70 75 80
FH %/ (mGy » min~ 1) 456.9 353.8 205.9 76.6  30.2  16.8 183 147  1L9
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Fig. 5 Results of vertical scan experiment
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Fig. 6 Results of the Bragg peak experiment
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