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 is an interdisciplinary science that applies 
approaches and methods traditionally used in physics to 
study biological phenomena.

, a branch of biophysics, is any application 
of physics to medicine or healthcare.
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• 1780 - Luigi Galvani
• 1840s - Berlin school of physiologists (H.Helmholtz, E.H.Weber, C.F. 

W.Ludwig, J.P.Müller)
• 1892 - The term biophysics was originally introduced by K. Pearson
• 1944 - What Is Life? by Erwin Schrödinger was published. 
• 1957 - first Biophysical Society 
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Among the 
several field of 

this discipline, we 
will focus on 

radiation 
bio-physics.

Study of the effects 
of radiation on 

cells, tissues, bio-
molecules, and living 

organisms.
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Relative biological 
effectiveness (RBE):

ratio of the dose required 
by two radiations to cause 
the same level of effect. 

Linear Energy Transfer 
(LET)

Energy locally imparted 
to the medium over the 

length interval dl.

Dose: 
Energy deposited per 

unit of mass  

 III



18





20

Relative biological 
effectiveness depends on:
• radiation quality
• radiation energy
• tissue
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Cancer treatment by using charged 
particles.
Within electromagnetic and nuclear 
interactions , as they slow down 
energy deposited per depth unit 
(LET) increases until particle comes 
to halt, and there is sudden peak of 
energy (Bragg peak)
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Open to external users, PAC for proposal 
evaluation

  http://www.tifpa.infn.it/sc-init/med-tech/p-
beam-research/

Courtesy of F. Tommasino
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Beam Production:
- Isochronous Cyclotron IBA 

Proteus 235
- Energy Range: 70-225 MeV
- Beam Current: up to 320 

nA
- Typical Efficiency: ≈55%

Beam 
availability

Mo-Fr
19:30-22:30

Sat 8:00-14:00

Open to external users, PAC for proposal 
evaluation

  http://www.tifpa.infn.it/sc-init/med-tech/p-
beam-research/

 54 Proposals received since 2016
 Main activities: detector testing, 

radiation hardness, radiobiology

Courtesy of F. Tommasino



45

Dual-ring setup for beam shaping + Range modulator 

Two large-field setups:
- Setup 1: 6 cm “target” radius
- Setup 2: 16 cm “target” radius

passive scattering line for Radiobiology

Courtesy of F. Tommasino
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512019 African Nuclear Physics Conference 
ANPC, June 30 - July 5, Kruger, South Africa

THE ROUGH 
GUIDE to

The Moon & 
Mars

Courtesy of C. La Tessa
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Health in Deep Space

1. Protection from space radiation 
(particularly very high energy 
heavy ions)

2. Psychosocial and behaviour 
problems

3. Physiological changes caused by 
microgravity

2019 African Nuclear Physics Conference 
ANPC, June 30 - July 5, Kruger, South Africa

THE ROUGH 
GUIDE to

The Moon & 
Mars

Courtesy of C. La Tessa
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Radiation research topic

• Ground based experiments for 
characterizing the space radiation field

• Optimization of shielding materials
• Dose estimation and risk evaluation 

for any kind of space missions

2019 African Nuclear Physics Conference 
ANPC, June 30 - July 5, Kruger, South Africa

THE ROUGH 
GUIDE to

The Moon & 
Mars

Courtesy of C. La Tessa
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In both fields, one of the fundamental questions is:
What is the risk associated to the exposure on the radiation environment?
The parameters involved are the same (LET, RBE medical outcomes..)

Ions used in radiotherapy represent an important subset of 
the radiation environment found in space

The accurate knowledge of the radiation quality and the
biological effect is crucial for both

Courtesy of C. La Tessa
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