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IAXO

IAXO
. Image: IAXO
® Axions: Collaboration

o Hypothetical particles

o Low mass, no charge

o Proposed as solution to the Strong CP Problem < &

o Possible candidates for Cold Dark Matter ‘\
e International Axion Observatory (IAXO):

o Axion heliotelescope
o BabylAXO in construction at DESY (Hamburg, Germany):

m |AXO-DO detector prototype in Zaragoza, Spain

m One problem: ~100 MeV Neutrons can give false positives

<=

Neutron Monitor as veto
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Neutron Monitors
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Neutron Monitor Database (NMDB): nmdb.eu
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Cosmic Rays: Forbush Decrease
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“Sandwich” Neutron Monitor

e 3 Neutron 3He counter tubes;
o LND 252189 (10 bar, 280mm)
e Several layers of HDPE and lead as
reflector, multiplier and moderator.
e CAEN A1422B090F2 preamplifier
e Picoscope Series 2000 digitizer:
o 100 MS/s (10 ns/S)
o 15 bits

Taking data since March 2024 , fn
(some stops due to electricity cuts) s 9 s
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Counts

Data: Energy histograms
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Data: Count Rates

Intense CME in May 11th 2024 — Forbush Decrease observed throughout NMDB
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Data: Count Rates

Intense CME in May 11th 2024 — Forbush Decrease observed throughout NMDB = We see it!

Neutron count rates (pressure corrected) during May 2024 Forbush Decrease
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Monte Carlo Simulations
==

e GEANT4-based ParticleCounter
(A.Tarifefio et al.)

e 27 bins from 1.7-10® MeV to 5-10° MeV

e 108 neutrons generated

e 41 homogeneous neutron distribution

Particle
Counter

Victor Martinez Nouvilas (GFN-UCM) Neutron background monitoring for the IAXO-DO0 detector prototype



Monte Carlo Simulations

Neutron counts
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e Obtain Energy spectrum using the NM’s response and HENSA++ deconvoluted spectrum
measured at the same location (Ariel Tarifefio, Alvaro Quero et al.)

e Study pile-up pulses: energy, multiplicity, time distribution
e Obtain long-time background neutron rates
e Analyse the neutron rates for the Forbush Decrease on June 2025

e New optimized Neutron Monitor:
o 5 new 3He tubes:
m VacuTec 70 063
m 1,95 bar
m 253 mm
o Moderator optimization ongoing
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Thank you for your time
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~ Backup slides ~
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Neutron Monitors

Deconvolution

Neutron counter array data = Monte Carlo simulations —>—>  Energy Spectrum

Examples:
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Data processing

e Picoscope C program:
o Streaming mode acquisition
o  Output:
m Listfile
m Pulse traces
o Threshold triggering
o Discards pulses shorter than a chosen length
e Pile-up identification program (finds pulse local maxima):
o At each sample it checks within a 4 ps radius whether it is a maximum.
o Ifit finds at least 2 local maxima, we have pile-up: The pulse gets discarded.
o If any of the maxima is located at sample = 10us, it's categorized as pile-up.
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Energy deposited (keV)

Data: Energy vs Time plot
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