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EEK, HEE%PUR T TOPAS 5 R,
BN TSR 1RGSR 51 SR i e MR AT SR, K
DU IR BOAFAE S T 00 1 RAE R FE 7 I S 1k
Wy EE SR AR A RS, B R I T
W HL T A #6248 (Electron Return Effect, ERE) Jf: A
W . ASCRH SRR BB GATE, & &0
ANIF g B 25 7 RAE AN [RI k7 i B2 T (50 B2 e e, 40
G BN ERR S RAE R S e TR e A% R 7 R,
FF4R B IE MRI# % 51 B 251 oK BP A7 Bl 4% 1)
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2.1 #HETHE
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10-05-patch-01 ¥ &, B K WHEHIEFH T
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EMY.
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U4 6 GSTHE B 7367 13 2 48 o iy s o a2,
BB TR N e s Wi o A, X/ Y7 1A 2 1 96 22
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5178 s A ). 1 1 A AR R R O 1A,
ANGN D N 3 e YA A PNl T S 28 SR
AKAEAR, AR A EIE J7 RO R 2 18] “world” s H Py
WHERNED . NI ], KB 5 E
T LERE TR BP HIIAE . 150, 200 MeV /u ik 5 T
X I R K AR K BE 15 BN 120mm; 250 MeV /u filk 25 1
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300mm. 7K A A& Py ER I B o K /N i BN 0.1mmx
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250 1.0 125.9 1.9 1.9 300 1.0 170.8 3.2 3.2
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350 1.0 220.0 4.9 4.9 400 1.0 273.0 7.1 7.1
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3.1.3 400 MeV /utk B FER R E XIS AT
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e i e 3E — A N . Bk R BP A7 B KA A 17 fl
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72mm; B=15THK , BP# X £ i s % 10.5mm;
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AP () B 3% %0 Wi R 5 FH PRI R 25 7 e 1 10 S A2 4 o 38 7
1.0mmbBL . @ i % 150, 200, 250, 300, 350,
400 MeV /u [R5+ W43 AILE 0.0, 0.5, 1.0, 1.5, 3.0 T 1
W R AT AT 5 R AL, FRA1S B R R R S
T REA RIS ISR (R/mm) F1 BP A X5 (7]
¥ (AX/mm) 455, W 1A, X 5MHE P H
TOPAS A AL (1R B 25 7 SR AE W3 1) S 2 408 R F
B AR ES T SR — 3. 384115 % Birgani 2 201 57 (i
Y0 5 7 3R BP AL B B ) A% 5 RO R B R R 5
MIRRER R, XTI R AT S5 A, 538 75w
BT BP A7 B ARG 1) A2 R B S B 2SR AR
K A R SRR (1)

AZpo (B, E) = a, E">" B> + a, B> B + a3 E**, (1)

HAra;=350%x10° a,=4.68x10"7,a3=—2.52x 103,
ERJHALZ MeV/u, BRIEALZET, HEA R MR
BP AHX A 1] i 7 Ao, B A& mmo 38 I %07 FE AT
DATH S5 G R 5 ) Bk 25 1 R — WA SR B R KA
o BP A7 B A ) R R . R IR DT R I S U
PR =AM, PrUFE T AR B S T IR AE L)
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Dose Variation Analysis and Position Correction Method for
Carbon-ion Pencil Beams under Uniform Magnetic Fields
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Abstract: The influence of uniform magnetic fields on the dose distribution of carbon-ion pencil beams is analyzed,
and the influencing effect is corrected to provide guidance for the clinical application of MRI-guided carbon ion ra-
diotherapy. In this study, the Monte Carlo method was used to simulate the dose distribution of carbon-ion pencil
beams with different energies under different magnetic fields. We found that the transverse uniform magnetic fields
had little effect on the range shortening of the carbon-ion pencil beams, but had obvious impact on the lateral
shift, especially at the Bragg peak of the carbon-ion beams. The lateral shift was related to the carbon-ion beam
energy and magnetic field strength. According to the simulation results, we obtained an equation for calculating
the lateral shift of carbon-ion beams under the magnetic fields, and proposed an angle correction method to reposi-
tion the Bragg peak of carbon-ion beams. These results will be used to MRI-guided carbon ion radiotherapy in the
future.
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