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Agriculture and climate change

Adapting agriculture to climate change with limited resources
(water, land).

Optimize irrigation and fertilization through soil monitoring.

Use Cosmic Ray Neutron Sensors (CRNS) to monitor soil moisture
and chemical composition.
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Cosmic Ray Neutron Sensor (CRNS)

\ Neutrons are moderated by water and when
/[ M they have low energies (meV) they are
| captured by atomic nuclei generating a

unique gamma spectrum for each chemical
element.
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Scope

The simulations take into account geographical
variables such as altitude, atmospheric density
changes, and the geomagnetic field.

We simulate the interactions of cosmic rays with

the atmosphere and soil by varying the humidity 4

and chemical composition of the soil. [SS el s 3578

Parameterize simulation results to calibrate =

any Cosmic Ray Neutron Sensor (CRNS). <t i R
b »

. s : HALLEY




Cosmic Neutrons [= = [== =
Simulations o

ARTI Framework: Simulates cosmic ray
Interactions with the atmosphere
(CORSIKA). | 2Km

CORSIKA

Secondary
particles
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[Christian Sarmiento-Cano., et al (2022). The ARTI framework: cosmic rays YOS

atmospheric background simulations]

Cosmic
neutrons

MEIGA Framework: Models particle
interactions with matter (Geant4).

[Saboada, A., el al (2022). Meiga, a dedicated framework used for muography
applications]

Purpose: Analyze neutron behavior under yObservationtevelma s _ _\_ /N [ = o
varying soil and atmospheric conditions.
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Cosmic neutron flux (Results)
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[Gordon et al., |EEE Transactions on Nuclear
Science, 51(0), 3427-3434 2004.]
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Cosmic neutron flux (Results)

Our simulation Experimental
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Simulations in different cities
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P The geographic variable that most affects the
number of neutrons reaching the ground is
latitude.
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Conclusion

& Then we have a framework that can
g help calibrate CRNS for the agricultural
sector.
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Thank you for your attention.

More information about this project:

luigui2248385@correo.uis.edu.co
christian.sarmiento@correo.uis.edu.co
Inunez(@uis.edu.co
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