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I n collaboration wit h El ekta and Philip s Research Hamburg we are
constructing a proto type rad ioth era py accelerator with integrated 1.5 T
MRI functionalit y fo r on- line soft tissue based treatment guidanc e.
I n such a system rad iati on dosim etr y has to be per formed in the
presence of a magnet ic f ield .

This paper inves tiga tes the feas ibi lity of using a Farmer NE2571
chamber (NE Tech nolo gy Limit ed, Ber kshi re RG7 5PR, England) for
dosimetry. A lab orat ory magnet was inst alled next to an accelerator.
The NE2571 chamber was placed in a build - up ca p at the center of the
magnet and the r elat ive resp onse was measured as function of a
homogeneous magnetic fie ld r angi ng from 0- 1.2 T. The measurements
were done for tw o or ient atio ns of t he chamber, 1)perpendicular and
2) parallel to th e ra diat ion beam, while perpendicular to the magnetic
f ield. These se t - ups were also simulated.

A second set of simu lati ons is perf orme d to determine the impact of
t he magnetic fie ld r angi ng f rom 0- 1.5T on the NE2571 unde r calibr ation
condi ti ons, i.e. in a sleev e in a NE2528/3A phantom. In this set - up a
t hird orientatio n is sim ulat ed t oo: 3)p erpendicular to the incident
beam while paral lel to t he magne tic fie ld.

Both measurement s and si mula tion s show that the response for
orientation 1 in cr ease s until 1 T by approximately 10% and then start
t o decrease. For or ient atio n 2 the res ponse is opposite, it decreases
until 1 T by app roxi mate ly 10% and then starts to increase again. For
orientation 3 only simul atio ns are avai lable and the response is
constant as func tion of the magneti c fi eld.

The behaviour of the NE2571 for abs olut e dosimetry as function of the
magnetic field can be si mula ted usi ng Geant4 simulations and is in
correspondence with measurem ents . The exact response is determined by
t he orientation of t he chamber with res pect to the magnetic field and
t he radiation beam.


