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Application Status and Development Trends of
Medical Proton and Heavy lon Accelerators

YANG Xiaolong, CHEN Huixian, CHEN Jipeng, QIAO Yu, MA Ligiang
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Cancer therapy with accelerated proton or heavy ion beam is the most advanced radiotherapy technology, which is
recognized by the international community at present. It is of great practical significance to study the medical proton
and heavy ion accelerators and the radiotherapy technology, in order to promote the development of the advanced
medical radiotherapy equipments and improve the quality of life of cancer patients in China. After a brief overview
of cancer therapy with proton and heavy ion beam, this paper summarized and analyzed the application status of
medical proton accelerators and medical heavy ion accelerators at home and abroad, and finally put forward the future
development trends of medical proton and heavy ion accelerators and the radiotherapy technology, it can provide a
reference for the progress and development strategies of the advanced radiotherapy equipments in China.

[Key words ]

ES

M Attt RV R F I8 AE 4TS 2 B A 26 8RR
B BB 2 —, TR E MRS T2 5 LA Y
140 AP E RIS =R F B2 —, &
R 5 B R T SRR s R MR T Y 2 Y
& R EAR KRR BE B AROBE T 7807 BRI T B8 i 1
RUERE. BEAIBTT BB AR o 24 4 [ Bt
SN R RER I BT A, N AR RIS
R AT 218 .

I AR E R R EHE2025) 55 0w B
e R R TR AN E R R Rz —. 3K
B il B T, X T RE O T e, Rl 2B
MBS EE ISR Q1 & e R BRI, R
K BEHE TR T AT K I e — 20 K 8, PAK
PR PRIBORAYSE B PESENE, 3 7S midf5 2 3L
S
1 mFSERTHEMmR
11 MR

RS Y] 2018-05-28
B WA B/, E-mail: 1257109391@qq.com

medical proton accelerators, medical heavy ion accelerators, radiotherapy equipments

B AEE RGBT ME, 245 ERHASA
NIRRT ROR . T F B 12w R T
XS4, v W& B TEEERPLAR, BA—
JE AE B 1Y BT A B FAE AT NEH R S e &
UUBURE & ) Braggle, WE1PETR. 1EIGT7 IR,
AT AE AT T (BUE R ) RER, R/ Bragg
2% AR (Spread Out Bragg Peak, SOBP)  (fI[&
28 SR AE TS IR BE AN N bR, SRR
Kl e DX v ) B 2 TR R, [ B R ) L LR
HAZ BT e/ DRI FHIZ TR, XS4
2. v ST H I ZAE A\ SR AU g
BT A R E, 05 R D 5 DS TR s
ACRHTHEEERNGYT, T HAEFHH R
REEER . HeAh, X2, BT, v HEET
{KLETH}4 (Linear Energy Transfer, LET) , HX{4
FETEMIMOIME S, 7 AR v e > i L 2 = S 41
IR, SEURITIAM: MEFMEEFRETS
LETH 2, M4 & A 0 gy r emak, Hik
BUA LT 26 B AT O I S R T
1.2 MEEEEEER



Chinese Journal of Medical Instrumentation

. +BES BHEL .
£ & ¥ &

20195 435 B 11

300 MeViu

300 C-ions

4+ 250 MeViu

HiA Al

18 MeV photons
5

0 * : * 10 l« 20

K fom .

F1E 120 keVEXHT 2. “Co-v B4k, TiBESET-DA 225071300
MeV/u PCOBS T ALK P IR BE I 40 115 LA
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Fig.2 Depth-dose curves in water for a 200 MeV proton beam and a 16 MV X-ray
beam and the spread-out Bragg peak (SOBP)of the proton
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Tab.1 The performance comparison between cyclotron and synchrotron
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Fig.3 The treatment room
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compact treatment room proton beam radio-therapy
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Fig.5 The layout of superconducting cyclotron CYCIAE-230
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Fig.6 The layout of a novel compact medical heavy ion accelerator
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