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AXEL experiment
AHigh pressure xenon gas TPC for On b $earch

Energy resolution: gaseous
xenon + electroluminescence

(EL) readout
target: 0.5%FWHM

Background rejection: Large mass:
tracking by segmented high pressure
EL readout ~ ton scale
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AXEL experiment
AHigh pressure xenon gas TPC for On b $earch

Energy resolution: gaseous Background rejection: Large mass:
xenon + electroluminescence tracking by segmented high pressure
(EL) readout EL readout ~ ton scale

target: 0.5%FWHM
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A Similar concept as NEXT experiment

A We introduce a new idea "ELCC" for signal readout

A Need proof-of-principle by simulation and prototype
detectors
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Segmented EL readout: ELCC

ADetect EL photons for cell by cell
AEnergy measurement and tracking
AGood uniformity in wide area
ARigid structure --> large size

anode Cu plate

Dj ....... S ooz o e PTFE insulatorw/ holes

mesh electrode
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~ MPPC photon detector array




ELCC simulation

AElectric field simulation (gmsh + elmer)

ABy applying high electric field in the EL region,
electric field lines are pulled into the cell hole

Eq4/ir:=100v/cm/atm

Enode=3kVicm/atm
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Collection of line of electric field

ALarger aperture is better celLpicr

hole

ATaking some Eg, large Eg, Is better s
(Earir=100V/cm/atm, Eg,>2.5kV/cm/atm) , [ rl
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Collection of line of electric field

AHexagonal placement is better
ANext prototype will be OK

Passage ratio of el

current prototype

tric field lines
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Uniformity of EL generation

AEL Yield is proportional to [electric field strength]
X [path length] AN, /dz = TO(E/p — 1.0)p
AUniformity : 1.4%

ASince initial electron number is 1e5, effect on
energy resolution will be 1.4%/ale5 = 0.005%

Initial position dependence
Electric field along the path of EL yield
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Electron and photon propagation
simulation

AElectron track by Garfield++ — =
AEL photons by Monte Carlo method — &
A6photon/e- @SiPM(3mm square) |
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Estimation of energy resolution

ASimulation process
AOn b &vent by Geant4
A statistical fluctuation with fano factor
Adrift to the ELCC plane with diffusion
AEL generation (6photon/e’)

ASimulated energy resolution: 0.37%(FWHM)

Aionizing process: 0.27%
AEL process: 0.25%
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Prototype detector

AParameters

A Sensitive region:
6X6X9cm

ACell num: 64

AGas pressure: 4 bar
AE,. 100 V/cm/atm
AEg,: 2.7kV/cm/atm

AMPPC-VUV3
APDE: 23%
ASize: 3 x 3 mm?2

arxiv: 1701.03931




ELCC design

ATo prevent discharge, PTFE holes is slightly smaller
than anode(Cu) holes

UU‘.OQOOO
wwew ®ooo6e
i~

®

\ Cross section view /




High voltage applying

ATwo HV modules to control both EL field and drift field
AHFR10-30N, HFR10-20N [Matsusada-precision]

ADiode and resistance for circuit protection
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Gas circulation system

ACirculate high pressure xenon gas
Apump: PumpWorks PW2070
ASAES micro torr MC1-902FV
AAPI-GETTER-I -Re
ANumber of photons slightly increase at first

used for
analysis




