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NEUTRINO EXPERIMENT

« Basic idea: use the fact that you get many interactions in a burst to trigger.

« Create simple reconstructed objects that are sensitive to SN interactions
(clusters).

e Use only the collection wires for the TPC, typically runs on a fast hit finder
algorithm.

e Count them during for 10 seconds, if the number of clusters goes bigger than a
certain threshold — issue a trigger.

e Cluster definition: + Best configuration:

Channel » Grow the TPC clusters if:

 Hits are no more than 2 channels
x appart

Time

e Hits are no more than 20us appart

* There Is at least 2 channels which were hit

A. Booth * There is at least 6 hits in total
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NEUTRINO EXPERIMENT

e Using TripPrim hit finder with an ADC
threshold of 20 ADC (more or less informed
by ProtoDUNE)
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 When this algorithm is applied, what actually
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*I’ll discuss this further
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NEUTRINO EXPERIMENT

* Assume a 10 s window:
 Number of events w/o SN: N = BR x 10 s (background rate x 10)
 Number of events with SN: N = Burst x Eff + BR x 10 s

« We want to have 1 fake / month / module
 FakeRate = FR=BRx i Poisson (1t = Tintegr X BR, )

nN=nThr

 Find the thresholds which satisfies FR < 1 fake / month / module

- A H . Fake rate depends only on the
S T . hackground rate.
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* Depends on the burst (i.e the distance of the SN)
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« Efficiency to trigger | 5 s | é
over the Milky Way is
very good.
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challenging.
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Just double checking... o

 Number of events generated from each background:
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* |s this expected for the neutrons”

* Most of the time no neutrons,

e sometimes ~30 neutrons
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Argon 39

DEEP UNDERGROUND
NEUTRINO EXPERIMENT

* (Generated single neutrons with same background characteristics
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(place, energy).

 Completed that for the Ar39, Ard42, neutrons.
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« Essentially, any sensible threshold you put for the ADC kills most of the Ar39 hits
— it's Impossible to trigger with Argon 39!

 The only way is pile up, some back of envelope calculation was made by Brett (I think)
— still doesn’'t matter

Pierre Lasorak

20/12/2018



us Background efficiency DRUVE

UNIVERSITY
DEEP UNDERGROUND
Argon 42

nHit
T

= 20 : : : : - . :
T T I L
< H : H H H H H

ADC Threshold

5 O * Argon 42 is essentially just

o
O
»

below the threshold!

o
-
N

* More studies are required

.................................................................................................................

o
—
\}

o
-_L

0.08

0.06

0.04

0.02

5 10 15 20 25 30 35 40 45
ADC Threshold

Pierre Lasorak 20/12/2018



US Background efficiencies

UNIVERSITY DEEP UNDERGROUND
OF SUSSEX N e U t I’O ﬂ S NEUTRINO EXPERIMENT

20 § : : 5 : 20000

nHit

0.0014

nCluster

18 L ................. ................. ................. ........ 18000

: : : : : 0.0012
16 ........ ................. ................. u ................. ........ 16000

" TIPS SR S—— 14000 SR NN SN SRR W MO S N

12 : . ........ 12000 | : : : :
: 0.0008 _ ................. ................. B B ........
10 10000 : : : : : E |

0.0006 £ T S S ——

0.0004 [ v — S— — S —-—

0.0002 o —— S— J— — »

I 1 1 1 1 I 1 1 N 1 i i
1 T T N ) R S L . e I R S ST N S N [ B | [ | 1 |#|T| T
10 15 20 25 30 35 40 =0 15 20 25 30 35 40

ADC Threshold ADC Threshold

* Unlike for the Argon 42 case, well above the
threshold.
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* What do we get if we reduce backgrounds:
* Argon 39 — quite clear that we don’t get any sensitivity (maybe sparing space on disk)
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NEUTRINO EXPERIMENT

 Main backgrounds for triggering low E are neutrons and
radons:

* Managing to get rid of this makes the SN trigger more
efficient.

* Neutron pile up seems okay”
 Argon 39 doesn't impact triggering.

 Argon 42 is not very tar from the threshold, need to be
careful.
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