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% Why PSA ?
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How do we remove these escape alphas ??
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'.b Tests using a GRIT prototype

— {239PU, 241Am’244Cm}, 1338a, 207RBj

Ohmic NTD, 500um, 5.7kQ/cm, dead-layer ~0.5yrx D e
@ (successfully used to distinguish p,t,d with E >3 MeV) b

Juncton.
[HV] PACI (#10) Q&l
PA CREMAT Q
Es PARCO05_50MHz |
 digitise | - 250MHz (NI) | A2 N
- 1GHz (Lecroy) M. Chabot, et al., NIM B 197 (2002) 155

J.A.Duenas et al. NIM A 676 (2012) 70
B. Genolini et al., NIM A 732 (2013) 87
ZZZZZ C.A.J. Ammerlaan, et al., Nucl. Instr. and Meth. 22 (1963) 189 M. Assie et al. ,EPJA 51 (2015) 51

SATA SSD

N M. Mutterer, et al., IEEE Trans. Nucl. Sci. 47 (2000) 756. J.-J. Dormand et al., NIM A (2021) 165641
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‘.b “template” matching = parti

For a given energy (bin) the average signal is calculated for both electrons and alpha;\ w
Signal, S(t) = o S
WW . 00011 rms
dt A(t), Average of signals | &-@320 ke 130V
}—'____ﬁi\/_ir,,_fL_Of a given particle type -100 50 0 50 100

Ai (ns)

Courtesy of M. Chabot

Then a x? is calculated for every signal using both the electron template
and the alpha template
]+n -
<
Xspeczes(dt) = Z(Aspeaes(l) S - dt))z "%
M. Chabot, et al., NIM B 197 (2002) 155 = S 001
e-@320 keV 130V
Excellent separation, works on both charge and current signals, (online?) -100 -50 0 0 100

Ai (ns)
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M Results from M2 intern Tohirbek M
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Moments of the trigger (pseudo |) signal ? M= }t2 ds(t) (t —tDH"

t=t1+1
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Simple parameters plotted a
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What can a Neural Network bring to the party beyond simple cuts ?
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KH: TMultiLayerPerceptron (ROOT ): [4l, 4H, 10]
TM: Multi Layer Perceptron and Keras Sequential APlI Model: [4l, 4H, 4H, 10]

Input Layer Hidden Layer 1 Hidden Layer 2 Hidden Layer n Output Layer
n features m neurons m neurons m neurons 1 neuron

Imax/Energy

ToT (Width)

Binary Classification —
Predicted Probability O a I p h a

Class Prediction 1 - e|eCtrO n

n

E nhe rgy features <

Rise time

Sigmoid

g Features OO Layer 1 OQ Layer2 - @0 Layer n Output
( ) (m neurons ) (m neurons)

m neurons,

(e mpt_y, OO Hidden . QO Hidden QQ Hidden @ Classiﬁcaﬁon}

Input Features —» Hidden Layer 1 —» Hidden Layer2 —» eee¢ —» Hidden Layern —» Classification Output
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(4
%8 Non-destructive thresholding

1B O V Histogram of P(electron) M. Tohirbek 100 * 130V M. Tohirbek
120 1 : - , : : —
* rue a a 7 mLP
'IT'rue e:z:tron 90 { € > - Keras
=1~ Threshold
100 1 ; d .
W ®] | | | — - | Place this cut on NN output
= | g > ~90% electrons kept
3 0 T £ s0- - almost ~80% o removed
O E ul
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35—
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15—
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100 150 200 250 300 350 400
energy [keV]
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"b B
Conclusions

- Successful alpha-electron discrimination using simple NN
- 90% electrons kept, 80% alpha removed

Perspectives
- More degraded alpha data

- Triple alpha source has fine structure decay
— Pure alpha source (eg. 148Gd )

- New undamaged detector, cooling
—> improve discrimination %
- lower energy threshold

- Apply Network to an FPGA
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Presented by: Tohirbek Musaev Université Paris-Saclay | 2026

Neural Network: Validation
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Presented by: Tohirbek Musaev

500

Rise time of the Triple alpha source

Université Paris-Saclay | 2026
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