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Mounting FD2-VD X-ARAPUCA modules

* July 2023 membrane XA assembled for PDE measurement following
the procedure of document V5 Module Assembly Procedures.
Configuration:

* 160 FBK-TT SiPMs
e G2P 60x60 cm bar w/o dimples
o ZAOT filters

* November 2023 2x cathode XAs assembled for Module 1 following
VD PDS Assembly Guide and shipped to CERN

~ Assembly document needs update

Module 1 XA assembly

Module 1 XA assembly




New setup for characterization of FD2-VD X-ARAPUCA
modules at CIEMAT

PDE measurement in 3 positions of the X-ARAPUCA module covering hte area of one filter with new-designed
calibration boxes (a-source + VUV SiPM reference sensors + laser)

Same methodology, same cryogenics system, bigger vessels to allocate larger X-ARAPUCA modules
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FD2-VD XA PDE setup: internal volume




FD2-VD XA PDE setup: floats

To reduce LAr volume




FD2-VD XA PDE setup: external volume




FD2-VD XA PDE setup: XA insert
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Commissioning of setup for FD2-VD XA PDE measurement

* August 2023: LAr setup
commissioning

* September 2023: gain calibration and
noise characterization in LN,
* Fall 2023: Setup improvements:
* LAr vessel gasket
* New design of black boxes
* SiPMs boards and cables

* Low-mass cables for temperature
sensors

* Solid-state relay

* Vacuum system: pressure
regulator, flux meter

August data taking carﬁpaign




FD2-VD X-ARAPUCA calibration in LN,

Calculation of the amplification factor (gain) of Input 1 B
the new electronics with a controlled input from a “l f 20 mV
pulse generator: ol i
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FD2-VD X-ARAPUCA calibration in LN,

First measurement of FD2-VD X-ARAPUCA gain and S/N at cryogenic temperature in September 2023
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Simulation of new calibration box design

Design update based on simulations considering:

* Alpha source pointing towards filter

®* Box covering filter and reduced height to increase number
of PEs reaching XA.

* SiPMs on the sides of the box, closer than the size of the
filter to increase the amount of light reaching them

* Avoiding shadowing effects.
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Simulation of New calibration box design

Arapuca
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TOP VIEW

optical fiber
SiPM
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New setup design for LAr measurements

— X-ARAPUCA
Lab pictures of the current setup and components ~ SiPMs

Calibration Boxes

— Alpha Source
— Optical Fiber

SiPM X-ARAPUCA

[ Alpha Sources ] [ SiPM ]

Cryogenic Vessel
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New setup design for LAr measurements

Mounting the 3 calibration boxes in Inserting the VD-XA in the vessel
the corner of the VD XA




Plans for FD2-VD X-ARAPUCAs PDE measurement

+ December 1-12, 2023: vacuum
in LAr region with XA and all

components installed (reached
1.2 e-4 bar)

* December 12-14: PDE data
taking campaign

=

* Expectto present FD2-VD X-
ARAPUCAs PDE measurement
results at CERN collaboration
meeting
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PDE VD setup preparations
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PDE VD setup preparatlons




PDE VD setup Megacell preparatlons




PDE VD setup: Megacell insert




PDE VD setup: Vacuum in LAr region

B ticusdo Vawi
Fle Bt View Prsct Opente Toos Window Hlp

PE@N

o
CONTROL DEL PROGRAMA i, Shogeno tEm)

Fichero de Datos: T,E}l(le o)
R e 4| sToP

'CONTROL DE FUNCIONES. ALARMAS
ACTIVAR LLENADC'  CONTROL DE PRESION LN2 AACTIVAR ALARMAS Nivel_Min_LN2
NiveliMaX (Cm) P_Max (Bar) T_LN2_Max (°C) Nivel_Min_LAR
s g125 P_Alarm (Bar) 150 4
P_Min (Bar) g3 TLAr Q) Sobre-Presion g0 110 )
¢ Wi e @i @iz
g124 194 ‘ Temgo
E ffempo 0 02] < >
[Centimetr I vy
INDICADORES - e
ZONA DE NITROGENO ZONA DE ARGON
?_LAr (Bar)
arcmovaas PRESION TEMPERATURA NIVEL
Nivel LN2 L PRESION 0,003636:
PNz @ N2 eg em _
@ osisrer 235 oszoro [
T7_LAr Taesem
FESONGES  pResONGAS . T
vomse | e EENE muneeo | = [ 331027 TR ]
034 035 | 337455 To.lAreo E
Avoss1  RuDGs 224737 _ I Tl o
LLENADO M) M) T2LN2 e T5_LAr )
o
07 004 [ 337414 4 n 3 N o
e Talarco  TasMam g onum  whas @z
TERES s oo rempo 0 2523

TUACO mazeam [Certmes I 21123

awaeucero Tweeg | :
333032 >
40,5886 2 25 339276 | ol d rempo 0 102 B ey

TlAco oz -

[ 333002 £

a .-




B-B(1:2)
n axis <

74

=
] .ﬂ! %\

K\y— 7

ST IN

New designs for LAr measurements
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FD2-VD X-ARAPUCA calibration in LN,

Run 103 - Ch 0 - Event Number 0 Run 103 - Ch 6 - Event Number 0

* Event examples for XA (0,1) and SiPM (6,7)
* Average waveforms
16 Average Waveform - Run 103
Channel 0 (XA0) - AnaAveWvf
1. Channel 1 (XA1) - AnaAveWvf
4 Channel 6 (SiPM0) - AnaAveWvf
Channel 7 (SiPM1) - AnaAveWvf
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