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Programme

Why is liquid argon interesting? J

Extracting information from
scintillation pulses:
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Liquid argon in action.
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Probability density

LAr scintillation pulses.
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Probability density

PSA with “tast to total”
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The following parameters
were used in the simulation:

S = 0.7.nS

= TSIOW — 1600 NS

# singlet states

S N e U ¢ triplet states

edlpha R=1.3

 neutron R =3.0

T. Doke, A. Hitachi et al.
Jpn. ). Appl. Phys. Vol. 41 p.1538 (2002)



fast to total (D 1t)
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ratio "fast to total" at t, =40 ns

Experimental result:
‘gamma-alpha separation
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Experimental result:
gamma-neutron separation
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Some actual pulseshapes.
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Pulse shapes
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Eo}r a quantitative analysis, upgrade
scatterplot to 3 dimensions.
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‘For a quantitative analysis, upgrade
~ scatterplot to 3 dimensions.
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A cut through the
scatterplot at 50 photons.
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counts

scatterplot at 50 photons.

A cut through the
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counts

scatterplot at 50 photons.

A cut through the
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/ Going 3D with the
& experimental data.

Energy vs Ratio fast to Y/ o
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counts

An excellent a-y separation
(at typical o energies).
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Discrimination at 580 keV Y/ o
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/ A decent y-neutron separation.
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Discrimination at 30 keV Y/n
n10°FE :
c F =Y region = =— neutron —=
g - region
O i
10°E
10

0.2 0.4 0.6

ratio "fast to total” at [

—
©

L, L

=40 ns




/ A decent y-neutron separation.
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Discrimination at 60 keV Y/n
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Showdown: simulation wins
by a little more than

1 order of magnitude.
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 Y-neutron discrimination
30 keV threshold energy

e equal acceptance




Showdown: simulation wins
by a little more than

1 order of magnitude.
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Neutron signal loss [%]

Letting only 1 in 10° y-events
through ...
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Conclusion

* Pulse shape discrimination using a simple
“fast to total” filter has a lot of potential.

- High energy (GERDA): background
diagnosis

- Low energy (rare event search): background
discrimination



