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AL Neutrons from which device
Limac contribute to patient dose the most?_\/
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Fig.: Calculated ambient dose equivalent assuming
the HIMAC beam line with passive method .

S. Yonai, N. Matsufuji, and T. Kanai, Med. Phys. 36: 4830-4839, 2009
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MRS,  comparison of measured neutron H*(10) at patient
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« The difference was larger as the position became farther from beam axis.

(~8%@d=50 cm, ~3%@ d=150 cm)
— External neutrons (produced in beam line devices): Passive >> Active

— Internal neutrons (produced in a patient): Passive =Active
Radiat. Prot. Dosimetry, pp. 1—4, Oct. (2013). doi: 10.1093/rpd/nct251 10

S. Yonai et al.,
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Door of the treatment room

HIMAC

. T
* Secondary neutrons in active scanning method reduce greatly. '
* This leads to more flexible design of treatment room.
— | Passive method , Active scanning method

B loading polyethylene (100 mm thick)
in between 9 mm thick Irons

HIMAC
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New treatment room




~18 Nuclides produced
HIMAC in the CIRT treatment room  __\/_

Radioactive New treatment 7

.+ Measurements with rdsscnal; SRR it | BST SR
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Occupational exposure |
HIMAC sl

5=

There are many medical workers including physicians, radiological
technologists (RTs) , medical physicists, nurses, and operators.

RTs can receive the highest level of occupational exposures, because they
generally have many opportunities to approach activated devices.

Annual doses to RTs working in HIMAC were estimated based on

measurements with the Si-semiconductor personal dosemeter.
(S. Yonai et al., Radiat. Prot. Dosim., 170, 322-325, 2016.)

The estimated annual H,(10) values with passive and active beams were
estimated to be less than 100 pSv and 10 pSv, respectively.

For occupational exposures, the dose limits recommended by ICRP are 20
mSv/year for effective dose.

= Annual doses for RTs in CIRT are much less than the dose limit.

(This can depend on the number of patients, workflow and skills etc. )
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National Institute of Radiological Sciences
Heavy lon Medical Accelerator in Chiba (HIMAC)

1/500 model
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