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Abstract— We present a simulation-assisted methodology for
the design of point or distributed fiber dosimeters exploiting
the linear dependence of the infrared (IR) radiation-induced
attenuation (RIA) of a single-mode (SM) phosphosilicate optical
fiber. We demonstrate by comparing Monte Carlo simulations
and experiments at different irradiation facilities (X-rays, g-rays,
protons, and atmospheric neutrons) that the sensitivity coefficient
of this fiber is independent on the nature of particles and on
dose rate, at least up to total ionizing doses (TIDs) in the order
of 500 Gy. Our simulations allow us to simulate the dose deposited
in the fiber core (and then the RIA levels) for the different
classes of particles (photons, electrons, neutrons, protons, and
heavy ions) and for different energy ranges. From these data
and knowing the environments of targeted applications for the
fiber optic dosimeters, we can discuss the different designs and
achievable performance using this fiber. Examples are discussed
with space applications, atmospheric balloon experiments, and
fusion-devoted facilities.
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I. INTRODUCTION

TODAY, there is a strong interest in developing optical
fiber radiation sensing, with either point or distributed

sensors, able to monitor total ionizing dose (TID) in a variety
of harsh environments. This interest is explained by the
fact that these sensors have several advantages, especially
when phosphorus-doped optical fibers are used as a sensi-
tive element [1]. First, for most of on-Earth applications,
it is possible to place the read-out electronics outside of
the harsh environments associated with either radiation or
electromagnetic constraints. To monitor TID, those sensors
exploit the radiation-induced attenuation (RIA) mechanism,
corresponding to an increase of the fiber attenuation with
dose, caused by the generation of microscopic point defects
in the fiber core and cladding, where the optical modes are
propagating [1].

For P-doped optical fibers and at least up to a TID of
500 Gy (SiO2) (50 krad), the RIA linearly increases with
dose at wavelengths around 1550 nm, which corresponds to
the third telecommunication window. This is explained by the
particular properties of the P1 phosphorus-related point defect
responsible for the RIA in this range of wavelengths [2], [3].
It is then possible for this class of optical fiber to define a radi-
ation sensitivity coefficient (χ expressed in dB·km−1

·Gy−1),
allowing, after calibration, to deduce the TID by measuring the
excess of optical losses. Second, it has been shown that in this
infrared (IR, 1000–1800 nm) spectral range, the χ radiation
sensitivity coefficient is mostly independent of dose rate or
temperature during irradiation (−80 ◦C–120 ◦C), confirming
the good potential of those fibers for dosimetry [4], [5].

Different techniques can be used to monitor the RIA and
then deduce the TID. It is possible to design point sensors by
using a fiber coil located at the precise position of interest and
by combining a (mono- or multiwavelength) optical source
and a detector (e.g., power meter, spectrophotometer). The
main advantage of this approach is that by varying the fiber
length, it is possible to adapt the accessible TID range, which
is determined by the precision and dynamic range of the RIA
measurement of the whole fiber length. Also, by changing the
wavelength, higher χ can be accessible, although at the cost of
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less robust dosimetry properties [6]. With a very long optical
fiber (>km), as done for the LUMINA project [7], [8], [9],
it becomes possible to measure TID levels as low as a few
tens of µGy. Distributed sensors are another very interesting
architecture of sensors: with a reflectometry technique, it is
possible to measure the RIA along the optical fiber with
typically a 1-m spatial resolution with optical time-domain
reflectometers (OTDRs), and it is possible to achieve even
better resolutions with optical frequency-domain reflectometer
(OFDR). This technique is at the basis of the DOFRS system.
As an example, CERN deployed it along their facilities or
accelerators to monitor with OTDR the TID distribution [10],
[11]. Finally, a very interesting property of those fibers is
that their χ coefficient around 1550 nm appears to be almost
independent on the type of particles; it is therefore possible
to measure TID deposited by a variety of individual species
or in mixed environments, as shown for X-ray and γ -ray pho-
tons [4], [5], [12], atmospheric neutrons [13], protons [4], or at
the CHARM facility [14]. This clearly opens the way for the
implementation of such sensors in very diverse environments
for a variety of applications.

In this article, we detail our methodology, combining
Geant4 Monte Carlo simulations and experiments to evaluate
the potential of various architectures of fiber dosimeters for a
given environment and mission profile. In order to perform
such evaluation, one needs to estimate how the different
particles forming the radiation environment of interest will
deposit their energy in the selected fiber. Here, we use a
phosphosilicate single-mode (SM) optical fiber, adapted to
most of the currently available interrogators. After validating
these simulations through benchmarking with experimental
data from the literature or from additional new experiments,
we illustrate how the output of these simulations can be used
to evaluate the potential of fiber optic dosimeter architectures
for different environments. In this work, we consider the three
use cases of dosimeter: a stratospheric balloon experiment
(from ground to 40 km), some specific space missions (a
low Earth orbit Sun synchronous orbit, and interplanetary
transit), and a fusion-devoted facility. These three examples
have been taken as a possible complement to the dedicated
dosimeters currently in use. A few sensor technologies are
sensitive to a large diversity of particles (neutrons, protons,
photons, etc.) in a large energy spectrum. The optical fiber
dosimeter can be used as a complement to other sensors,
such as scintillators and germanium detectors, with the rare
advantage of having a unique calibration curve for the different
particles. Only optical fiber technology enables distributed
measurement, offering a multitude of measurement points for
a single, very small sensing chain. These advantages make it
possible to upgrade the existing detectors if the level to be
detected is compatible with our technology. This level can be
estimated using the simulation method presented in this article.

Our objective is to provide useful simulation outputs to
estimate the dose deposited by a large variety of particles
within the core of the radiosensitive optical fiber. Such cal-
culations were done in the past in different bulk materials,
for example, by Leray for Si [15]. His results are reported in
Fig. 1, highlighting the fluence of a given particle (type and

Fig. 1. Fluence needed to deposit 1 Gy or 100 rad in bulk silicon as a
function of energy for different particles—historical approach with reference
data extracted from [15], [16], [17], and [18].

energy) needed to deposit 1 Gy(Si). Different simple numerical
tools (“1-D”), such as SRIM [16] for protons, XCOM [17]
for photons, or ESTAR [18] for electrons, can be used to
estimate the energy depositions. In this article, we produce
similar estimations, but we also use Geant4 3-D Monte Carlo
simulations [19], [20], [21], [22] in order to consider the
impact of the geometry of the radiosensitive phosphosilicate
optical fiber on the dose deposition mechanisms.

II. METHODS AND TOOLS

In this section, we first present the selected optical fiber
and then the Monte Carlo simulation setup used for this
work. An important point is that the presented methodology
can be adapted to other optical fiber structures, such as
multimode phosphosilicate optical fibers with larger cores [23]
or radiation sensitive aluminosilicate optical fibers [24].

A. Studied Phosphosilicate Optical Fiber

The tested optical fiber has been manufactured by iXblue
(today Exail https://www.exail.com/) through a modified
chemical vapor deposition (MCVD) process. This fiber is SM
at 1310 and 1550 nm and has an acrylate coating. Its core,
of ∼8 µm diameter, is doped with phosphorus (10% wt), while
its cladding (125 µm diameter) is made of pure silica (with
some traces of fluorine). Its coating is made of an external
∼250 µm diameter of acrylate (see [4] for more details).

This fiber has already demonstrated a very unique radiation
response in the IR domain, allowing to perform point or
distributed dosimetry measurements. Depending on the used
interrogation technique, its radiation response is typically mon-
itored between 1200 and 1700 nm (spectral measurements) or
at some specific wavelengths (from 1310 to 1625 nm) when
OTDR or laser combined with photodiode setups is involved.

B. Geant4-GRAS Modeling of Dose Deposition Within the
Phosphosilicate Optical Fiber

In order to simulate the dose deposition mechanisms by
various particles at different energies in this fiber, we use the
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Fig. 2. P-doped SM optical fiber modeled with Geant4-GRAS. The fiber
is exposed to an irradiation beam perpendicular to its propagation axis or an
isotropic source. The fiber core is illustrated in red, its cladding in orange,
and its coating in green.

TABLE I
ENERGY RANGE OF THE SIMULATED INCIDENT PARTICLES

Geant4-GRAS model shown in Fig. 2. The dose deposited in
the P-doped core is the main parameter to establish the fiber
radiation sensitivity. It is well known that in SM optical fiber,
the fundamental mode is also partially guided in the cladding,
but it should be considered that, as core and cladding have
very different radiation sensitivities, the mode re-equilibrium
will strengthen the core contribution to this fiber response.

Geant4 (version 10.7.4) toolkit [19], [20], [21] has been
used with the GRAS (version 5.2.1) [22] tool. Table I resumes
the energy range simulated for each particle type. The physics
used are em_standard_opt4 and FTFP_BERT_HP (not acti-
vated for photons and electrons), which are compliant with
the incident particle species and energies and with the scale
of the fibers.

As done in [25], we have used Freecad to design the
geometry and materials of the fiber into a gdml file. As shown
in Fig. 2, we consider that the optical fiber is exposed
transversally (with respect to its propagation axis) to an
incoming beam of particles. This configuration represents the
ground irradiation tests performed on this fiber, which will
be first benchmarked with the simulation outputs. Isotropic
incidence responses have also been computed and are used
for application to omnidirectional exposures (e.g., dosimeter
in atmosphere or space). We present here only the response of
one single layer of optical fiber, exposed to different radiation
fields. If long fiber lengths are needed for the dosimeter, more
realistic modeling considering the fiber coil structure and its
impact on dose deposition should be considered. Obviously,
for real applications, the impact of the dosimeter packaging
on the dose deposited in the fiber core will also have to be
considered for the final design of the dosimeter architecture.

Fig. 3. RIA fluence dependence for five different irradiation campaigns.
ORIATRON results are original, while the other results have been redrawn
from [4] and [13].

TABLE II
TEST DESCRIPTION

III. EXPERIMENTAL AND MODELING RESULTS

In this section, we first report the available experimental
results, both from literature and from new irradiation cam-
paigns regarding the IR-RIA around 1550 nm versus fluence,
measured using different setups at different facilities. Then,
we present the Monte Carlo simulations output regarding the
dose deposited within the same optical fiber.

A. Experimental Results
The dependence of the RIA on particle fluence for dif-

ferent beams is illustrated in Fig. 3. As the measurements
were performed with a variety of experimental setups and at
slightly different IR wavelengths, Table II resumes the main
characteristics of the tests. Different techniques can lead to
uncertainty between measurements. However, we assume that
the uncertainty induced by various techniques and probing
wavelengths [12] is consistent with the dosimetry of the differ-
ent installations. Moreover, the statistical uncertainty induced
by a low number of deposit-inducing events also produces
uncertainty in the measurement. RIA results at low neutron flu-
ence (<1010 cm−2) illustrate perfectly the uncertainty induced
by low statistics.

RIA linearly increases with particle fluence at different rates
for the different particles. Losses are reported here without
ORIATRON beam filtering as it was shown that Al filters
change the dose deposited in the fiber [26].
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Fig. 4. Dose–fluence ratios calculated for photons (hν), electrons (e-),
protons (p), and neutrons (n) for the tested P-doped SM optical fiber.
Two cases are considered: a monodirectional irradiation beam (m.) and
an omnidirectional bream (o.). Comparison to database references: XCOM,
ESTAR, and SRIM [16], [17], [18].

B. Geant4-GRAS Simulation Results

Fig. 4 displays the simulation results of dose deposition
within the fiber core for electrons, neutrons, protons, and
photons. From this figure, one can directly deduce the fluence
of monoenergetic particles needed to deposit one Gy within
the fiber core under test, as shown in Fig. 1. Two different
irradiation cases are considered: first, a monodirectional irra-
diation beam (corresponding to the usual ground tests) and,
second, an omnidirectional irradiation condition that could be
encountered in real application cases. The provided curves
can also be used to estimate the dose deposition from more
complex mixed-field environments combining a variety of
particle species at different energies. Some simulations in air
have been done previously using FLUKA in order to compare
the doses measured by this fiber with those calculated by
CERN at different locations of the CHARM Facility [10].

Our results show that for electrons, photons, and protons,
there is an energy threshold, below which the particle energy is
too low to reach the fiber core and therefore cannot contribute
to the deposited dose in this radiosensitive volume. This
threshold depends on the fiber characteristics (core, cladding,
and coating size), its packaging (fiber coil, etc.), and eventual
dosimeter packaging. These thresholds are of ∼2 keV for
photons, ∼100 keV for electrons, and ∼3 MeV for protons,
for the considered bare SM optical fiber. At low energy, the
neutron sensitivity is low, but no threshold is observed. For
neutrons, deposition in the core is mainly induced by sec-
ondary particles from nuclear reactions with the atoms in the
optical fiber. The core of the fiber is an amorphous structure
that is by nature less sensitive to displacement damages than
the crystalline structures widely used in electronics. Our results
suggest that for our optical fibers, under neutron irradiations at
low fluences, for the other particles, ionizing dose remains the
main effect driving the RIA level and kinetics. We observed
that, as a general rule, the omnidirectional irradiation source
leads to a slightly higher deposited dose, whatever the nature

Fig. 5. Dose–fluence ratios calculated for all the ions lighter than iron.
An omnidirectional beam is considered.

of the particles. This is due to the combination of the angle
of incidence and the mean free path of the particles.

Both results are also consistent with the estimates from
databases illustrated in Fig. 1 (e.g., XCOM, ESTAR, and
SRIM) when the electronic equilibrium for deposition is
reached, and the dimension of the fiber is of the same order
of magnitude as the particle mean free path.

Although no radiation test results are yet available for heavy
ions, their contribution will have to be considered in space,
typically originating from galactic cosmic rays (GCRs) and
potentially also in solar particle events. With the same simu-
lation methodology, we have obtained the fiber-dose responses
for a variety of heavy ion species. These results are reported
in Fig. 5. The ion curves all have the same shape. Above
a threshold energy, the deposit increases to a maximum and
decreases thereafter. The deposition maximum and threshold
energy increase with the ion’s atomic number.

IV. DISCUSSION OF SIMULATION RESULTS

In this section, we first demonstrate that those simulations
allow deriving the RIA levels caused by the particles of
different types and of varying energies. Subsequently, we used
those validated simulation results to evaluate the feasibility of
developing fiber dosimeters for different application cases.

A. Study of Radiation Sensitivity Coefficient and Its
Dependence on Particle’s Type and Energy

Fig. 6 shows the experimental results combined with sim-
ulations to present the RIA as a function of dose in the
fiber core. We see the linear dependence of the RIA ver-
sus deposited dose in the core for different beams. Where
statistics are sufficient, experimental data are between 3 and
5 dB·km−1

·Gy−1. Considering all uncertainties, the coefficient
of 4 dB·km−1

·Gy−1 allows a good fit for all data. To explain
the observed difference, one should consider that those data
points have been obtained using setups operating at slightly
different wavelengths and different dose rates and also that
for some of the experiments, fiber coils have been used
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Fig. 6. RIA as a function of TID in the fiber core from the five irradiations
campaign data of Fig. 1 and simulated radiation sensitivity coefficients
expressed in dB·km−1

·Gy−1. The 3-, 4-, and 5-dB·km−1
·Gy−1 linear fits have

been added in black curve. Considering all the measurement uncertainties, the
4 dB·km−1

·Gy−1 is the best fit curve.

Fig. 7. RIA–fluence ratio as a function of energy for photons, electrons,
neutrons, protons, and heavy ions for the studied optical fiber in an omnidi-
rectional particle environment. The figure shows the results for a few ions.
The various curves are arranged in order of atomic number.

(e.g., for neutron testing) for which the dose calculation needs
to be improved in the future.

B. RIA–Fluence Ratio for Different Particle’s Types
and Energies

As seen in Section II-A, as a first approximation,
we can consider the radiation sensitivity coefficient χ

[χ(particle, E) = 4 dB·km−1
·Gy−1 around 1550 nm] indepen-

dent of the species of the particle causing the dose deposition
in the P-doped SM optical fiber core. In order to facilitate the
estimation of the feasibility to use fiber dosimetry in a given
environment, it is then possible to calculate the RIA per unit
fluence. The obtained results are illustrated in Fig. 7, giving
those coefficients for protons, neutrons, photons, electrons, and
heavy ions. For clarity, for heavy ions, the simulation curves
have been cut at their threshold energies (which is the mean

path length to reach the core fiber). We have a first dataset for
a monodirectional source and a second for an omnidirectional
source. Depending on the application and the type of source,
either monodirectional or omnidirectional results are used.
Based on these curves, one can estimate for this particular
fiber the IR-RIA for a given radiation environment, also in
case of mixed-field, through the following formula:

RIA =

∑
particle

∫
χ(particle, E)

Dose(particle, E)

φ(particle, E)

×
dφ(particle, E)

d E
d E (1)

C. Estimating the Feasibility of Dosimetry Measurements in
Different Application Cases

Knowing the radiation environments, the developed method-
ology allows calculating the expected RIA for a given
irradiation condition. Once the RIA levels are determined, one
can determine if point or distributed dosimeter architectures
can be tuned to monitor the dose levels of this environment.

We apply this method to different application cases—
environments as follows.

• Atmospheric environment at various altitudes.
• Space missions.
• Fusion-related facilities.
Knowing the detection level of RIA and the integration

time, such a calculation allows: 1) establishing the feasibility
of performing fiber-based dosimetry in such environments;
2) determining the performance of the dosimeter in terms of
minimum dose, interrogation techniques, acquisition time, and
dynamic range; and 3) optimizing the sensor architecture: fiber
length, shielding, and so on.

The detection level of the RIA is strongly related to the
choices of optoelectronic equipment selected for the loss
measurement and also to the selected integration time for
those measurements. Today, in our tests, we have shown that
solutions exist to measure the RIA with a 5-mdB resolution
for both point and distributed sensor architectures. As the
radiation-induced losses linearly depend on the fiber length,
this parameter could be adjusted up to several kilometers for
point sensors optimized for low dose monitoring (e.g., for the
LUMINA dosimeter [7], [8]). For this class of dosimeter, the
maximum dose will be fixed by the dynamic range of the RIA
measurements (today, the dynamic range of 50 dB is possible).
In the case of distributed measurements, the spatial resolution
will be limited by the length needed to reach 5 mdB, while the
sensing length will be, at the first order, fixed by the dynamic
range of the reflectometer [12].

1) Atmospheric Balloons: As it is commonly known, the
atmospheric environment at altitudes above a few kilometers
is composed mainly of neutrons and protons [27]. Different
models exist. Among them, we have selected MAIRE [28]
and RAMSEES [29], [30], which give the necessary data for
our process. Due to these tools, we have the neutron and
proton energy fluxes at different altitudes (between 4 and
20 km for MAIRE and between 0 and 40 km for RAMSEES).
By combining the spectra and (1) formula, we can estimate
the dose rate in the fiber.
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Fig. 8. Dose rate in core as a function of altitude induced by neutron (n) and
proton (p) for the two spectrum references [28], [29], [30], [31].

Fig. 9. Expected RIA as a function of altitude for three integration
times—and an optical fiber length of 20 km for the two selected models
in atmospheric environment.

As shown in Fig. 8, the dose rate seen by the fiber core is
mainly induced by the protons, although the neutron flux may
be higher. The selected fiber is more sensitive to protons than
neutrons. The two spectra models give the results of the same
order of magnitude. Hands et al. [31] illustrate the absorbed
dose in a silicon detector for comparison. The dose detected in
the fiber core is lower than in [31], which has been optimized
at the dose equilibrium. The balloons’ trajectories are different
and are therefore characterized by different environments.
A dedicated study of the fiber packaging (material surrounding
the fiber) could be done in the future to optimize the dose
deposition into its core and enhance its sensitivity.

Fig. 9 shows the RIA results for different integration times
and a long fiber length of 20 km. This chosen fiber length
(20 km) corresponds to a maximum feasibility value of what
can be conventionally used today. The three integration times
selected already correspond to large durations for a balloon
experiment. With the selected long fiber coil, to reach a
detectable RIA, we need an integration time of the order of a

Fig. 10. Expected RIA as a function of fiber length for three types of
environment (no shield and 2π sr): “POL 600-km” trapped electrons and
protons, Creme96 Peak 5-min protons, and GCR protons [32], [33], [34],
[35], [36] and integration time.

week and then a long flight duration. These various constraints
may be considered too restrictive for a realistic operational
case. For this environment, a more sensitive fiber (or the same
optical fiber operated at a different wavelength, where its χ is
larger) will have to be identified to reach RIA levels that could
be detected over a larger range of experimental durations and
fiber lengths.

2) Space Scenarios: The same method can be used for the
various components of the space environment such as in the
following scenarios.

1) Average trapped electrons and protons (AE8; AP8 mod-
els [32], [33]) for a near-polar-Sun-synchronous low
Earth orbit (here indicated as POL) at 600-km altitude
(AE9; AP9 newer models can also give more up to date
spectra [34]).

2) A peak solar proton environment in interplanetary space
(CREME96 peak 5 min: P5M [35]).

3) GCRs in interplanetary space (Solar minimum, ISO
15390 model [36]).

We have considered the case of a detector placed outside
on the satellite surface (no shielding and a 2π sr solid angle).
As shown in Fig. 10, we can see that the space environments
considered here would induce very different levels of RIA.
The Creme96 P5M can be easily detected with a few tens
of meters of fiber at 1-min sampling, while the POL 600-km
environment made up of electrons and protons would require
the lengths of about 1 km. For the studied fiber, GCR detection
is more difficult: heavy ions from GCRs have low fluxes and
are not necessarily compatible with the fiber coil structure.
In this case, to detect GCR as for the atmospheric environment,
one could imagine to exploit another type of fiber dosimeters
based on radioluminescence that could detect lower flux of
particles [37]. GCR detection through RIA will probably
require a dedicated fiber with higher detection efficiency and
dedicated geometry (such as tapered optical fibers [39]) and
materials. Solar peak protons can be detected with a 1-min
resolution with a fiber length of around 1 km, that is clearly
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Fig. 11. Expected RIA as a function of fiber length for three configurations
at the PETAL facility. Four distances from the target are explored: 10 cm,
20 cm, 1 m, and 4 m.

realistic with a point sensor, such as LUMINA. For long-term
measurement (hours and days), one could envisage to design
distributed dosimeters too.

3) Fusion Facilities: Optical fibers can also be used for
dosimetry instrumentation in large-scale physics facilities.
We apply the method to the PETAL facility at the Laser
Megajoule in France [40] that is devoted to the study of fusion
by inertial confinement. Depending on the target, PETAL can
produce a pulsed mixed environment of electrons, protons,
and ions (C and O). Based on the fluences and the spectra
described in [40], we estimate the induced RIA of three past
shots numbered #176, #177, and #178 at this facility for
different fiber lengths (from 1 to 10 m) and for increasing
distances for the radiation source (from 10 cm to 4 m). The
given RIA results from the contributions from the electron,
proton, and C and O ions. Our calculations show that the C
and O ions do not have sufficient energy to reach the fiber core
and then do not contribute to the dose deposition and RIA in
the fiber core. The fluence and resulting RIA contribution from
the electrons are lower than those of protons. As a result, the
fiber degradation resulting from the PETAL shots is mainly
induced by protons.

Fig. 11 summarizes the RIA responses of the different
configurations. As we can see, the associated doses lead
to losses easily exceeding the 5-mdB threshold (minimum
of the classic range of dosimeter detection level) even for
short lengths of fiber. This means that the minimum detection
threshold could be reached with conventional instrumentation
for both point and distributed sensing. For distances close to
the target (10 and 20 cm), the RIA of a fiber a few centimeter
long is greater than 50 dB. This high value will quickly
saturate the conventional architectures. At 1-m distance and
with fiber lengths of a few centimeters, the RIA amplitude
should be fully compatible with conventional point sensor
architecture (5 mdB, 50 dB of dynamic). At 4 m, it should be
possible to do distributed dosimetry, potentially with an OFDR
offering better spatial resolution than OTDR but at the cost of
a reduced dynamic range [38].

V. CONCLUSION

We present a methodology combining experiments and
Geant4 Monte Carlo simulations to evaluate the potential
of dosimeters exploiting the RIA in an SM phosphosilicate
optical fiber for neutrons, photons, electrons, protons, and
heavy ions irradiations.

This method has been used in a variety of environments as
follows:

1) atmospheric environment, where the chosen fiber with-
out a dedicated package appears to be not sensitive
enough to give realistic RIA detection;

2) space, where the results show that fiber dosimetry is
compliant with realistic scenarios;

3) fusion-related facility, where fiber RIA measurements
are possible in most application use cases.

This method combines a few experimental results with
Monte Carlo calculations to estimate the response levels of
fiber-based dosimeters. In the case of the fusion applica-
tion, both point or distributed dosimeters exploiting the RIA
response of the studied fiber can be designed. For space
applications, fiber dosimetry is also fully compatible. In the
future and depending on the radiative component of interest,
the system could be made more complex to include a combi-
nation of several optical fibers with adapted prefilters to offer a
certain level of discrimination between the different particles.
Finally, in the case of atmospheric balloon applications, the
studied solution needs to be developed and optimized to
deposit more TID in the fiber and increase the level of RI,
because it appears to be close to the detection limit even for
an experiment duration of one week. A prefilter adaptation
study, considering the incident energy spectrum, could enable
the particle detection to be optimally sized with respect to the
fiber characteristics. This will be investigated in the future.
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