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BNL 1T Design

* Acrylic tank
* 1.3m tall
* 1m diameter

e 58 PMTs
e 30 2” diameter tubes on bottom
e 28 3” diameter tubes on side

e Detector enclosed in dark hut
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e
BNL 1T Design

* Acrylic tank
e 1.3m tall
* 1m diameter

e 58 PMTs
e 30 2” diameter tubes on bottom
e 28 3” diameter tubes on side

e Detector enclosed in dark hut

* Scintillating paddles
e 2ontop _ e .
* 30on bottom : e o 21 1 M - - ad
 Used to tag muons ’ 0l === </
* 8x8 hodoscopes on top/bottom
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BNL 1T Calibration

* Alpha Lightbulb

e 210Pph needle source inside
plastic scintillator

* Triggered by small (0.5” PMT)
next to scintillator

* Entire apparatus in acrylic I ‘ Z

tube

EJ228 wit\
 Lowered to center of detector

#Pb210 source
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BNL 1T Data Acquisition (DAQ)

____wm
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* CAEN Digitizers g

* Convert analog voltages to digital
signals

e 64500 MHz channels
* 6462.5MHz channels
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BNL 1T Data Acquisition (DAQ)

* CAEN Digitizers

* Convert analog voltages to digital
signals

e 64500 MHz channels
* 6462.5MHz channels

* Trigger

* Discriminators
Logic Gates
Prescalers
Fanlns/Quts B -
Signal Converters (NIM <->TTL) e
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* CAEN Digitizers

* Convert analog voltages to digital
signals

e 64500 MHz channels
* 6462.5MHz channels

* Trigger
* Discriminators
* Logic Gates
* Prescalers
* Fan Ins/Outs
* Signal Converters (NIM <->TTL)

* Supply all PMTs

* Supply paddles and hodoscopes
75 channels

« Some CAEN, some LeCroy
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Simulation

Use RATPAC 2
* Geant4-based physics process simulator
* Photon propagation
* “As Microphysical as Reasonably Achievable”

Model detector geometry
* Tanks
* PMTs
* Target material
* Optical coupling

Input detector parameters
* PMT specs
* Material properties

Particle generators i ,
. Sources RERRREREE
* Backgrounds
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Tagged Crossing muons (water)

[ 1 Side PMTs Data
] Bottom PMTs Data

1T Results (Aug-Nov 2022) T

from water to 1% WDbLS
(DIN + PPO)

Water 56 + 13 297 + 37
1% WbLS 154 + 22 350 + 37

I
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* Light yield stabilized in Npe

X. Xiang, et al. 2024
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V 1 Cherenkov + Scintillation Stability (1% WbLS)

— T I;;tsalope -0.10 + 0.18, Intercept 150.54 + 2.36
WDLS stability Side Do - ey oy,
PMTs & ’ | ‘ | ]
« 1% WbLS light yield is stable
within a few percent over °

weeks PP TICILELELSTIIESEEESESE
X. Xiang, et al.

* A multi-month stabi l|ty test oo Cherenkov + Scintillation Stability (1% WbLS)

230
M M —— Fit Slope 0.00 + 0.10, Intercept 213.90 + 1.27
220+
Bottom
PMTs

Gaussian Mean of Bottom [PE]
~
(¥]
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e WbLS

Va Y2 Full water [ \

0.35% 0.55%
water 0.75%
water wate 0.45% 0.65% 1%

Tagged Crossing muons

Empty

1T recentresults 7 N [ =
G
Side & - :
e Current1T run PMTs &
starting in April
2024
e Various water fills
* Empty ¢
e Y4 fill
o 15 fill
* Full
* Increasing WbLS )
concentrations Bottom £
* 0.1% increments PMTs
from 0.35% to ’
0.75%
* Currently at 1% SR - |
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