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Short Baseline Near Detector
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The Short-Baseline Near Detector (SBND) will be one of three liquid Argon neutrino

detectors sitting in the Booster Neutrino Beam (BNB) at Fermilab, as part of the Short-
Baseline Neutrino Program.

MicroBooNE and ICARUS are the intermediate and far detectors in the program,
respectively

Short-Baseline Neutrino Program at Fermilab

Target SBND
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Neutrino beam production
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SBND Cosmic Ray Tagger

SBND is a multi-component system with three different detectors:

e Time Projection Chamber (TPC)
e Photon detection system (PDS)
e Cosmic Ray Tagger (CRT)
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CRT Scintillating Tracker Design

The SBND Cosmic Ray Tracker consists of seven planes made up of several scintillating
modules.

Each of these planes is composed of modules arranged in two perpendicular layers,
with each module read out at its outer edge by a Front-End Electronics Board (FEB).
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1
<-->Each FEB needs a coincident

CRT Electronic readout system

signal above the threshold from the

d34

two channels of a scintillating strip

to avoid dark noise fake hits.
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This 4-fold coincidence greatly minimizes radiogenic
backgrounds that don't pass through both scintillator layers!
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PREVIOUSLY ON...
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CRT Top Low commissioning
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CRT Top Low commissioning

On August 13th, we finished installing the CRT Top Low!
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IN THE NEW EPISODE ...
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CRT Top High commissioning
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EVEN MORE CABLES,
D THERE'S ALSO A CRANE !
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CRT Top High commissionin
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On September 13th, we finished
installing the CRT Top High!
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WHAT ABOUT DATA ANALYSIS?

CRT Top High validation
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CRT Top High validation

During the validation of the new layer, it is essential to primarily
analyze the proper functioning of the time signals.

For the validation of the CRT Top High, three runs of approximately 20 minutes were
acquired:

* 16837 normal run

* 16861 and 16903, with TO & T1 fibres swapped for T1 clock validation

2& Fermilab
24/09/24 Annalea Corallo | Final presentation



CRT Top High validation TsO distribution

Ts0 distribution (run 16861) Ts0 distribution (run 16903)

TsO0 distribution (run 16837)

Counts

RUN 16837 RUN 16861 RUN 16903
As expected they all show a uniform distribution
(either 1 s if it is receiving PPS or ~1.07 s)
2& Fermilab
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CRT Top High validation Ts1 distribution

Ts1 distribution (run 16837) Ts1 distribution (run 16861) Ts1 distribution (run 16903)
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RUN 16837 RUN 16861 RUN 16903
Run 16837 shows the fake beam distribution, while the
swapped runs (16861 & 16903) show the uniform distribution
2% Fermilab
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CRT Top High validation Tin/Tout
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In this plot, each 3D point corresponds to any coincident readouts from both the X and Y modules.

Depending on the geometric arrangement of the modules, we can identify three distinct groups.
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CRT Top High validation Tin/Tout
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CRT Top High validation Tin/Tout
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CRT Top High validation Tin/Tout
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SMALLER PARTIAL OVERLAP
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CRT Top High validation Tin/Tout
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The XY reconstruction thus confirms the

agreement between the geometric

arrangement of the modules and the rate
of recorded eventsl!
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WHAT ABOUT DATA ANALYSIS?

The measure of the efficiency
CRT Top High validation of using a CRT veto in a
contained neutrino trigger

2& Fermilab
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CRT veto efficiency

& The goal is to calculate how efficiently the CRT acts as a veto
in a contained neutrino event, in other words it is the
probability of not triggering the CRT veto during a fully

contained neutrino interaction

Selection of recorded events within a 30 ms time window from the trigger

ts, - trigger time distribution
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CRT veto efficiency

Counts

& The goal is to calculate how efficiently the CRT acts as a veto
in a contained neutrino event, in other words it is the
probability of not triggering the CRT veto during a fully
contained neutrino interaction

Selection of recorded events within a 30 ms time window from the trigger

Group the signals into subgroups of 200 ns

Clusters duration distribution Clusters time distribution
- Clusters duration distribution ” Clusters time distribution
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CRT veto efficiency

The goal is to calculate how efficiently the CRT acts as a veto
in a contained neutrino event, in other words it is the
probability of not triggering the CRT veto during a fully
contained neutrino interaction

Selection of recorded events within a 30 ms time window from the trigger

Group the signals into subgroups of 200 ns

Count the number of revealed subgroups to estimate the rate of cosmic
rays on the walls of the CRT

2& Fermilab
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CRT veto efficiency

Counts

Interactions rate distribution (south wall)

Interactions rate distribution (east wall)

Interactions rate distribution (top low wall)
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TOP HIGH wall ~ 5150 Hz
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CRT veto efficiency

Interactions rate distribution (south wall)

Interactions rate distribution (east wall)
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In a neutrino beam spill of about 2

us, the efficiency of the CRT veto
(considering all the walls, including
the Top High) is about 98%
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Thank you for the attention!

A special thanks to Michelle, Henry and the SBND team!



BACKUP SLIDES

£& Fermilab
29 24/09/24 Annalea Corallo | EIR#| faoeddigtatiahdation



XY rate feb pairs

m, irs = 117, 21 . i =
ac5_pairs = { { , 213 }, mac5_small_pairs = { { 47, 213 }, mac5_very_small_pairs = { { 117, 211 },
{ 117, 212 %, { 47, 185 } { 49, 211 },
{ 49, 213 }, ! ! { 47, 211 }
{ 47, 212 }, ! !
{ 49, 212 %}, { 47, 183 }
{ 116, 185 }, { 47, 184 }, { 116, 183 }
{ 116, 184 }, { 127, 210 }, { 109: 183 }:
{ 109, 185 }, { 128, 210 }, {39, 210 }
I I
{ 109, 184 }, {39, 209 }, {39, 72}
{ 127, 209 }, {39, 216 }, { 180, 212},
I I
{ 40, 216 }, { 121, 72 },
{ 121, 216 }, { 144, 184 }
I I
% 172, gl;. ;, { 141, 212 },
179, 210 1}, { 180, 211 }
T I
iz a0 20
{ 144, 183 }, { 180, 210 1,
{ 178, 183 }, { 180, 72 },
{ 178' 72 } ' { 178, 184 },
r I
{ 144, 72 }, { 179, 212 },
INDEX: © 39 72  INDEX: 26 47 211 INDEX: 52 116 184 INDEX: 78 121 213 INDEX: 104 141 209  INDEX: 130 179 72
INDEX: 1 39 183 INDEX: 27 47 212 INDEX: 53 116 185 INDEX: 79 121 216 INDEX: 105 141 210 INDEX: 131 179 183
INDEX: 2 39 184 INDEX: 28 47 213 INDEX: 54 116 209 INDEX: 80 127 72 INDEX: 106 141 211 INDEX: 132 179 184
INDEX: 3 39 185 INDEX: 29 47 216 INDEX: 55 116 210 INDEX: 81 127 183 INDEX: 107 141 212 INDEX: 133 179 185
INDEX: 4 39 209 INDEX: 30 49 72 INDEX: 56 116 211 INDEX: 82 127 184 INDEX: 108 141 213 INDEX: 134 179 209
INDEX: 5 39 210 INDEX: 31 49 183 INDEX: 57 116 212 INDEX: 83 127 185 INDEX: 109 141 216 INDEX: 135 179 210
INDEX: 6 39 211 INDEX: 32 49 184 INDEX: 58 116 213 INDEX: 84 127 209 INDEX: 110 144 72 INDEX: 136 179 211
INDEX: 7 39 212 INDEX: 33 49 185 INDEX: 59 116 216 INDEX: 85 127 210 INDEX: 111 144 183 INDEX: 137 179 212
INDEX: 8 39 213 INDEX: 34 49 209 INDEX: 60 117 72 INDEX: 86 127 211 INDEX: 112 144 184 INDEX: 138 179 213
INDEX: 9 39 216 INDEX: 35 49 210 INDEX: 61 117 183 INDEX: 87 127 212 INDEX: 113 144 185 INDEX: 139 179 216
INDEX: 10 40 72 INDEX: 36 49 211 INDEX: 62 117 184 INDEX: 88 127 213 INDEX: 114 144 209 INDEX: 140 180 72
INDEX: 11 40 183 INDEX: 37 49 212 INDEX: 63 117 185 INDEX: 89 127 216 INDEX: 115 144 210 INDEX: 141 180 183
INDEX: 12 40 184 INDEX: 38 49 213 INDEX: 64 117 209 INDEX: 90 128 72 INDEX: 116 144 211 INDEX: 142 180 184
INDEX: 13 40 185 INDEX: 39 49 216 INDEX: 65 117 210 INDEX: 91 128 183 INDEX: 117 144 212 INDEX: 143 180 185
INDEX: 14 40 209 INDEX: 40 109 72  INDEX: 66 117 211 INDEX: 92 128 184 INDEX: 118 144 213 INDEX: 144 180 209
INDEX: 15 40 210 INDEX: 41 109 183 INDEX: 67 117 212 INDEX: 93 128 185 INDEX: 119 144 216 INDEX: 145 180 210
INDEX: 16 40 211 INDEX: 42 109 184 INDEX: 68 117 213 INDEX: 94 128 209  INDEX: 120 178 72 INDEX: 146 180 211
INDEX: 17 40 212 INDEX: 43 109 185 INDEX: 69 117 216 INDEX: 95 128 210 INDEX: 121 178 183 INDEX: 147 180 212
INDEX: 18 40 213 INDEX: 44 109 209 INDEX: 70 121 72 INDEX: 96 128 211 INDEX: 122 178 184 INDEX: 148 180 213
INDEX: 19 40 216 INDEX: 45 109 210 INDEX: 71 121 183 INDEX: 97 128 212 INDEX: 123 178 185 INDEX: 149 180 216
INDEX: 20 47 72 INDEX: 46 109 211 INDEX: 72 121 184 INDEX: 98 128 213 INDEX: 124 178 209
INDEX: 21 47 183 INDEX: 47 109 212 INDEX: 73 121 185 INDEX: 99 128 216 INDEX: 125 178 210
INDEX: 22 47 184 INDEX: 48 109 213 INDEX: 74 121 209 INDEX: 100 141 72 INDEX: 126 178 211
INDEX: 23 47 185 INDEX: 49 109 216 INDEX: 75 121 210 INDEX: 101 141 183 INDEX: 127 178 212
INDEX: 24 47 209 INDEX: 50 116 72 INDEX: 76 121 211 INDEX: 102 141 184 INDEX: 128 178 213
INDEX: 25 47 210 INDEX: 51 116 183 INDEX: 77 121 212 INDEX: 103 141 185 INDEX: 129 178 216
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CRT Top High map
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CRT veto efficiency

Interactions rate distribution (bottom wall)

Interactions rate distribution (east wall)
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CRT veto efficiency

Interactions rate distribution (west wall)

Interactions rate distribution (all walls)
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