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ABSTRACT

Recent developments of using lasers
interacting with targets for the creation of ion
beams offer a possibility to provide beams for
radiobiology research. This research aims to
precisely study the radiobiological
effectiveness of charged particles on various
cultures of cells, which is essential to inform
next generation hadron therapy treatment
olans. The Laser hybrid Accelerator for
Radiobiological Applications (LhARA) has been
oroposed to use a laser driven beam, which
will be captured and focused using Gabor
Lenses. The beam will be then energy and
momentum selected to create a beam for in-
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ENERGY SELECTION

A Gabor lens and a collimator
slit are used to select particle
energy, as the focal point of
the Gabor lens Is energy
dependent.

irradiated. The beam will be
delivered vertically from

below the cell culture plate.
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CAPTURE SECTION
Gabor lenses used for
compact focussing to
capture the large
divergence and energy
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Combined function sector
magnets and collimators are
used to select momentum
and deliver the beam
vertically to the end stations.

MATCHING

Two Gabor lenses are used
to adjust the beam size and
divergence in the end
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The Gabor lens uses an
electron plasma to
generate a strong electro-
static focusing field.

Assembled lens prototype
IS being tested at Imperial.

Table 1: Parameters of Gabor lenses assumed in LhARA

Parameter Value Units
Total length 1.157 m
Eftective focus- 0.857 m
ing length

Max. Cathode 65 kV
voltage

Cathode radius 0.0365 m

Energy deposition and dose calculation
very important for the design of the end

station.

direction.

Want the Bragg peak in the cell layer.

Ensure efficient delivery of dose to the beam
cells (i.e. minimize the time needed to
Irradiate a sample).

BDSIM provides energy loss along beam

Energy loss as a function of depth for different beam energies
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Vertical (red) and horizontal (blue) betatron functions, and dispersion (green, scaled
by 104 in order to be visible on the plot) in LhARA Stage 1.

CONCLUSION AND FUTURE PLANS

The LhARA facility aims to explore novel accelerator
technologies to deliver intense beams of protons
and ions from helium to carbon. The optics design of
the beam-line for the first stage of LhARA has been
created. This stage of the facility aims to explore
beam energies in the range 12-15MeV allowing
cells to be irradiated before and within the region of
the Bragg peak. It may also commission the ion
beams needed for Stage 2 of the facility.

The optics design will be followed by dedicated
beam dynamics studies including tracking studies
with and with-out space charge effects, which will
nelp to verify the performance of the facility. In
oarallel, Stage 2 of the facility will be designed
including an FFA based post-accelerator.
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